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W

elcome to the first of three special themed
issues of the Health Technology Assessment
journal series, relating to NIHR-funded projects
into H1N1 influenza and pandemic flu. The
influential journal series is now over 10 years old
and has published more than 500 titles, covering
a wide range of health technologies in a diverse
set of applications. In general, the series publishes
each technology assessment as a separate issue
within each annual volume.
This themed issue departs from that format by
containing a collection of reports on projects which
have been commissioned by the NIHR through the
NIHR Evaluation, Trials and Studies Coordinating
Centre (NETSCC) as part of the H1N1 influenza
research portfolio. The research within this themed
issue has been carried out, not only by the Health
Technology Assessment programme (HTA), but
also by other NIHR research programmes: the
Health Services Research programme (HSR); the
Public Health Research programme (PHR); and
the Service Delivery and Organisation programme
(SDO). It also contains reports carried out under
The Cochrane Collaboration and the Policy
Research Programme (PRP).

To ensure rapid and timely publication of this vital
research, it has been brought together in this series
of themed issues to ensure that all NIHR-funded
projects into H1N1 influenza and pandemic flu can
publish the full results and outcomes from their
research in a respected, peer-reviewed resource.
The significant impact of Health Technology
Assessment was again confirmed by its recently
published impact factor (2009) of 6.91, ranking the
series in the top 10 per cent of medical and healthrelated journals. It is also indexed on MEDLINE,
CINAHL, EMBASE, UK PubMed Central and the
Cochrane Library and the ISI Science Citation
Index.
The papers in this themed issue report on the
ongoing Department of Health response to the
H1N1 swine flu pandemic, and we hope that the
reports of the work carried out will be of interest
and value to readers.
Further details of each of the projects are available
on the NETSCC website (www.netscc.ac.uk) and
we welcome comments on the themed issue via the
HTA website (www.hta.ac.uk).
Professor Tom Walley
Director of NETS
Editor-In-Chief, Health Technology Assessment
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Abstract
Exploring the needs, concerns and behaviours of
people with existing respiratory conditions in relation
to the H1N1 ‘swine influenza’ pandemic: a multicentre
survey and qualitative study
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M Campbell1 and L Austin1
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Manchester; and Respiratory Research Group, University Hospital South Manchester, UK

1
2

*Corresponding author
Background: People with respiratory conditions are
a ‘high-risk’ group for H1N1 pandemic swine influenza
(‘swine flu’), hence they and their families may have
information needs, worries and concerns regarding
the condition. Health-related behaviours, including
vaccination, are recommended during the pandemic;
understanding uptake of these is important.
Objectives: To explore and compare information
needs, worries and concerns, and health-related
behaviours regarding swine flu in people with
respiratory conditions and their family members.
Methods: Mixed-methods study – cross-sectional
survey (253 patients, 101 family members); one-to-one
interviews (13 patients, seven family members) and
focus groups (n = three groups, 30 participants). Data
collected October 2009–January 2010 from hospital
chest clinics (n = 7) and patient support groups (n = 10)
in North West England.
Results: Most patients (P) and family members (FM)
wanted more information (n = 158, 62.5% P; n = 55,
54.4% FM), but few felt completely uninformed (n = 15,
5.9% P; n = 3, 3.0% FM). Most had already received
information about swine flu (n = 187, 73.9% P; n = 78,
77.2% FM), mainly via a leaflet delivered to their
home (n = 125, 49.4% P; n = 55, 54.5% FM). Information
received was considered helpful (n = 154, 60.9% P;
n = 77, 72.6% FM), but many wanted more condition-

specific information (n = 141, 55.7% P; n = 60, 59.4%
FM). More patients were worried (n = 147, 58.3%) than
not worried (n = 99, 39.3%) about swine flu. FM were
less often concerned about personal risk (n = 47, 46.6%
worried) than about risk to patients (n = 76, 77.6%).
Two-thirds (n = 161, 63.6% P; 65, 65.6% FM) incorrectly
believed patients had increased risk of developing
swine flu, but most (n = 204, 81.0% P; 89, 89.9% FM)
correctly identified patients’ greater risk of developing
complications. Commonly adopted preventative
measures were more frequent hand-washing (107,
42.8% P; 38, 37.6% FM) and greater use of sanitising
hand gel (n = 100, 40.5% P; 37, 36.6% FM). In total,
212 patients (83.8%) and 69 family members (68.3%)
were very/fairly likely to take up swine flu vaccination.
Qualitative data mirrored survey findings.
Conclusions: Participants were generally wellinformed about swine flu, but more targeted
information would have been welcomed. Participants
were not highly anxious about swine flu, but did
recognise risks for patients. Behaviour change was
modest, but in line with recommendations. Vaccination
intent was high.
Study registration: The study has been registered
as REC/IRAS (Ref 09/H1015/76) and NIHR CSP (Ref
32483).
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Executive summary
Background

Methods

The H1N1 swine influenza (swine flu) pandemic
resulted in mass information campaigns, largely
aimed at the general public. Little is known about
whether these met the needs of people with
respiratory conditions and their families. People
with respiratory conditions were identified as being
at risk of potentially life-threatening complications
of ‘swine flu’, hence they and their families
may have had worries and concerns regarding
the condition. A number of health behaviours,
including vaccination, were recommended during
the pandemic; given their ‘high-risk’ status, it is
important to identify whether these were adopted
by people with respiratory problems and their
family members.

A mixed-methods study involving a cross-sectional
questionnaire survey, focusing on current/recent
needs, concerns and behaviours, conducted by post
and telephone; one-to-one interviews and focus
groups were conducted. Inclusion criteria were:
adult (18 years or over) with clinician-diagnosed
long-term respiratory condition of any severity or
family member of such a patient; able to provide
informed consent to participate; and able to
complete an English-language questionnaire
or participate in an interview or focus group
conducted in English. Patient and family member
questionnaires were developed specifically for
the study, with content guided by review of the
literature, expertise in the project team and
guidance from a User Reference Group, made up
of patients with a respiratory problem and their
family members. A topic guide, which drew upon
questionnaire content, was developed for the
interviews and focus groups.

Objectives
1. To explore, in samples of people with existing
respiratory conditions and their family
members:
i. information needs (priority topics
of information, preferred sources of
information, perceived usefulness of
available information, gaps in knowledge/
misconceptions) regarding the current
swine flu pandemic
ii. concerns (perceptions of susceptibility, risk
of complications, risk of death) regarding
the current swine flu pandemic
iii. health-related behaviours (adoption of
recommended preventative measures,
avoidance behaviours, anticipated use of
health services) with respect to the current
swine flu pandemic.
2. To compare information needs, concerns and
health-related behaviours of patients and
family members.
3. To explore associations between the above
factors and condition-related/demographic
variables.

Data were collected from hospital chest clinics
(n = 7) and patient support groups (n = 10) in
North West England. Survey data were entered
into spss v15.0 and first analysed descriptively;
logistic regression was planned but rejected owing
to results of bivariable analyses of key outcomes.
Interviews and focus groups were audio recorded
and transcribed verbatim. ‘Framework analysis’
was used to identify main themes and permit
comparisons within and across transcripts.

Results
Sample
Patient questionnaires were completed between
12 October 2009 and 5 February 2010, and family
member questionnaires between 17 October 2009
and 2 February 2010. The three focus groups were
conducted on 18 November 2009, 19 November
2009 and 19 December 2009, and interviews
were conducted between November 2009 and

9
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January 2010. The study sample consisted of 354
survey participants (253 patients and 101 family
members); 20 interviewees (13 patients and seven
family members); and 30 focus group participants,
across three focus groups, most of whom were
patients.

Information needs
Most (n = 158, 62.5% patients; n = 55, 54.4%
family members) wanted more information, but
few felt completely uninformed (n = 15, 5.9%
patients; n = 3, 3.0% family members). Most
had already received information about swine
flu(n = 187, 73.9% patients; n = 78, 77.2% family
members), mainly via a leaflet delivered to their
home (n = 125, 49.4% patients; n = 55, 54.5%
family members) or through mass media sources
(e.g. television n = 116, 45.8% patients; n = 44,
43.6% family members). The health professional
from whom patients and family members most
commonly received information was their general
practitioner (GP) (n = 75, 29.6% patients; n = 21,
20.8% family members). Doubts were commonly
expressed about the credibility of mass media as an
information source. Most thought the information
received was helpful (n = 154, 60.9% patients;
n = 77, 72.6% family members), but many also
wanted more specific information for people with
chest problems (n = 141, 55.7% patients; n = 60,
59.4% family members), especially regarding
how swine flu would affect chest problems. Data
from focus groups and interviews mirrored survey
findings. The data extracts below typify views
regarding information provision:
We got some information through the post, but
I’m not sure where that came from, I do recall
it had man sort of sneezing on it … and there
is an internet site which I think is specific for
swine flu and we checked on that one, and that
seemed to be enough for us, we didn’t really
need any more than that. But I’ve been to the
local GP for repeat prescriptions for my wife
and there are notices all over the place which
really replicate the information that we’ve got.
It might be helpful if one could tie specific
complaints into the swine flu scene … I have
… bronchiectasis … I’m just wondering if I
did get swine flu whether that would make the
symptoms worse, whether it would complicate
matters. I find I haven’t got any information on
that.
10

Concerns
More patients were worried (n = 147, 58.3%) than
not worried (99, 39.3%) about swine flu, although
few were extremely anxious. Family members were
less often concerned about personal risk (n = 47,
46.6% worried) than about risk to patients (n = 76,
77.6%). Two-thirds (n = 161, 63.6% patients;
n = 65, 65.6% family members) incorrectly believed
patients had increased risk of developing swine
flu, but most (n = 204, 81.0% patients; n = 89,
89.9% family members) correctly identified
patients’ greater risk of developing complications.
Overall, 133 patients (52.7%), but only 28 family
members (27.7%), were worried they might die
from swine flu, while 65 (66.3%) family members
had such concerns for their relative with chest
problems. Eighty-eight patients (34.8%) and 31
family members (30.7%) agreed that ‘too much
fuss is being made about swine flu’, particularly by
the mass media. Qualitative data mirrored survey
findings and the data extracts below were typical:
No, I mean obviously it crossed my mind and
I thought, you can’t just isolate yourself, you
can’t make the front door a barrier because
there’s germs out there, you’ve just got to get
on with it, just got to get on with your life.
I only knew what I knew from the news and the
papers, like thousands were going to die and
all this … [at] the time you believe what you’re
hearing because you don’t know any different
and it’s quite frightening.

Behaviours
The preventative measures most commonly
adopted were increased frequency of handwashing (n = 107, 42.8% patients; n = 38, 37.6%
family members) and greater use of sanitising
hand gel (n = 100, 40.5% patients; n = 37, 36.6%
family members). Most (n = 171, 68.4% patients;
n = 70, 69.3% family members) thought swine flu
vaccination would be helpful. 212 patients (83.8%)
and 69 family members (68.3%) were very/fairly
likely to take up swine flu vaccination, with 84
family members (83.2%) believing that patients
should do so. The most common help-seeking
behaviour of patients if swine flu was suspected
would have been phoning their GP (n = 81, 32.0%),
but for family members it was staying at home
and self-treating (n = 31, 30.7%). Media reports
influenced likely behaviour, particularly with
respect to uptake of swine flu vaccination and use
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of antiviral medication. Again, qualitative data
echoed survey findings, as these data extracts
illustrate:
No, it’s not altered me at all, no. I’ve just
carried on normally… yes, I’ve started washing
my hands regular, I have done that … But as
far as being in crowds, no, that hasn’t bothered
me.
Well straight, I’d phone the doctor straight
away and probably be advised by them. If for
any reason I suppose I couldn’t get through to
the doctor I’d probably phone the helpline, the
NHS [Direct] helpline … and see what advice
they gave me.
I think a lot of it, you know, when you read it in
the press … I think reports in the press when
they say, only 25% of national health workers,
the nurses, what have you, have agreed to
have it. That then makes me think they know
something I don’t or – so to me it’s very
negative the way it’s been put into the press,
very negative.
Out of all of the bivariable associations between
participant characteristics and key outcomes
(perceived knowledge about swine flu, concern
about the ‘fuss’ raised over swine flu and intention
to have the swine flu vaccination) investigated for
patients, only three were statistically significant at
the 5% level. Participants educated to degree level
or above were more likely to feel that they knew
as much as they needed to know or knew quite a
lot (66.7%) than those educated to a lower level
(50.0%) and with no formal qualifications (34.4%,
χ2TREND = 9.25, df = 1, p = 0.002). Participants
living alone were more likely to agree that ‘Too
much fuss is being made about the risk of swine
flu’ than those living with a partner (45.9% versus
31.5%, χ2 = 4.16, df = 1, p = 0.041). Fewer black and
minority ethnic (BME) groups indicated that they
were ‘very likely’ to have the swine flu vaccination
(47.6% versus 71.7%, χ2 = 5.23, df = 1, p = 0.022).
In comparable analyses for family members,
four different combinations of characteristic and
outcome were statistically significant at 5%. Those
considering that they knew as much as they needed
to or knew quite a lot about swine flu tended
to be younger [mean age 55.4 years, standard
deviation (SD) 62.7] than those who did not (mean
62.7 years, SD 12.8, t = 2.43, df = 87, p = 0.017).
Participants educated to degree level or above were

again more likely to indicate that knew as much
as they needed to/knew quite a lot about swine
flu (85.7%) than those educated to a lower level
(59.7%) and those with no formal qualifications
(31.8%, χ2TREND = 12.65, df = 1, p < 0.001). This
was also true for feeling that they knew as much
as they needed to (66.7% versus 34.2% versus
13.6%, χ2TREND = 12.74, df = 1, p < 0.001). The
respiratory diagnosis of the patient was not
significantly associated with the family member’s
intention to have the swine flu vaccination when
the miscellaneous ‘other’ category of diagnoses was
included (χ2 = 5.22, df = 2, p = 0.074). However,
when patients with diagnoses of asthma and
chronic obstructive pulmonary disease (COPD)
only were compared, more family members of
asthma patients said that they were very likely to
have the vaccination (73.7%) than family members
of COPD patients (36.8%, χ2 = 5.22, df = 1,
p = 0.022).

Conclusions
Our data suggest that people with chest problems
and their family members were generally well
informed regarding swine flu, but that some gaps
in information-giving and knowledge remained.
Better targeting of information towards the specific
needs of people with respiratory conditions and
their families was suggested. Information to help
patients and family members discriminate between
seasonal influenza, swine flu and symptoms of their
respiratory problem was particularly highlighted;
developing such information would be challenging,
as symptoms overlap. Patients and family members
suggested development of information to aid in
understanding the likely impact of swine flu on
respiratory problems; this need may extend to
many long-term conditions.
Most patients and family members were not highly
anxious about swine flu. There was some confusion
regarding susceptibility to swine flu, suggesting a
need for improved communication of the message
regarding this issue. Participants clearly recognised
patients as being at greater risk than the general
population of swine flu complications. Despite
this, survey response rates, particularly amongst
family members, suggest that the topic of swine flu
may have had limited saliency by the time of data
collection.
Behaviour change was modest but in line with
recommendations from authoritative sources, and
11
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Executive summary

there appeared to be good levels of penetration
of some key messages regarding prevention and
help-seeking. Vaccination intent was very high in
this sample, which may have been due, in part,
to effective communication of risk, but may also
have been influenced by sample composition.
Some concerns about vaccination, especially with
regard to safety and interaction with underlying
respiratory problems and associated medications,
were apparent. This suggests that there is more
to be done to ensure appropriate communication
of risk. It is also somewhat paradoxical, given the
high levels of vaccination intent.
The influence of the mass media on perceptions
of, and responses to, the pandemic was apparent,
especially within the qualitative data. In particular,
questioning in the mass media of the effectiveness
of antiviral medications may have affected
views on and willingness to take these. Our data
highlight a contradiction with respect to the role
of the mass media as a communication medium
within a pandemic, in that they were widely used
but of questionable credibility. Likewise, the data
highlight tensions between the use of mass media
as a means of raising awareness versus its potential
to reduce interest in a pandemic through perceived
oversaturation, ‘hyping’ or misrepresentation of
issues.

Recommendations for future
research
•

•
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Work to identify effective means of delivering
targeted information to high-risk groups
during a pandemic would be of particular
value.
Follow-up work to establish whether vaccination
intentions were followed through (and, if not,
why this was the case) would be of value. It
would also be interesting to establish why these

•

•

•

•
•

patients and family members were so highly
motivated and whether this could provide
lessons for future vaccination programmes.
Further research to improve understanding
of risk perception (from the effects of swine
flu and from vaccination) and its influence on
decision-making in high-risk groups is needed
and could make a valuable contribution to the
efficacy of future vaccination programmes.
Future work is needed to establish whether
issues identified by our participants regarding
the role of the mass media would also be raised
by people with respiratory conditions more
widely or by other high-risk groups.
Given the extensive reporting of the pandemic
by the mass media and, indeed, the use by
health-related agencies of the mass media to
communicate pandemic-related messages,
work is urgently needed to explore further the
influence of mass media reports on pandemicrelated knowledge and behaviour in highrisk groups, and to better understand how
mass media can most effectively be used to
communicate risk data, especially to high-risk
groups, in a pandemic.
Issues of saliency suggest lessons for timing of
future comparable research within a pandemic.
Our experiences highlight the need to
recognise, and develop strategies to overcome,
the challenges of including ‘hard-to-reach’
groups (including family members, BME
groups and young adults) when undertaking
short projects in the context of an ongoing
pandemic.

Study registration
The study has been registered as REC/IRAS (Ref
09/H1015/76) and NIHR CSP (Ref 32483).
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Chapter 1
Introduction

R

espiratory conditions are highly prevalent
in the UK and are the most common reason
for general practice consultations and emergency
medical admissions to hospital.1–2 People with
respiratory conditions are at high risk for ‘seasonal’
influenza, and annual vaccination is recommended.
However, uptake in 2008–9 was only 45.3%, which,
although close to the national average for ‘at-risk’
groups (47.1%), is below that seen in some other
long-term conditions (e.g. coronary heart disease
54.6%, diabetes 67.5%, diabetes on medication
70.6%, stroke/transient ischaemic attack 57.3%).3
Although vaccination against seasonal influenza
is recommended for main carers of individuals
with long-term conditions, uptake amongst these
in 2008–9 was low (39% of those eligible).3 People
with respiratory conditions have been identified as
being at greater risk for developing complications
of ‘swine flu’ – both by authoritative sources4–8 and
in mass media reports that are likely to be read by
patients and their family members.9,10
During 2009, from the first emergence of H1N1
swine flu cases in Mexico in April 2009, up to the
declaration by the World Health Organization
(WHO) of a pandemic in June 2009 and beyond, a
plethora of information about swine flu appeared,
especially on the internet. However, its quality
has been variable, and sometimes questionable,
with some websites even offering, for sale, dubious
‘prevention guides’ or ‘miracle cures’.11–14 Some
have argued that wide availability of information
has resulted in ‘an informed public’,15 and an
Ipsos MORI poll conducted in May 2009, ahead
of the declaration of a pandemic, suggested that
individuals felt generally well informed about
swine flu.16,17 However, the same poll also found
that over 50% of the 1000 members of the general
population polled did not think that swine flu
information they had received applied to them.16,17
At the start of the pandemic there was little
specific information available to patients with chest
problems and their families from authoritative
sources. Although this did change slightly during
2009, the amount of respiratory condition-specific
information on swine flu has remained low, and
little is known about whether available information
met the needs of patients and their families.

The need to balance raising awareness of the
pandemic and associated risks against creating
undue anxiety, particularly in at-risk groups, was
identified.18–22 Successful ‘public communication
of risk and uncertainty’ was suggested as having
a ‘critical role’ in this.20 Likewise, the challenges
of overcoming complacency or scepticism, either
about government-provided information or
about the ‘real’ threat from swine flu, have been
highlighted.17 The WHO and the United Nations
Children’s Fund (UNICEF) identified the need
for ‘assessment of knowledge, awareness and
perceptions’ in at-risk populations in relation to the
pandemic.23
Government agencies in the UK and elsewhere
have provided the public with recommendations
regarding preventative measures (e.g. handwashing, use of tissues) and other behaviours
(e.g. self-management, help-seeking),5,24 some of
which have a strong evidence base.25 The level of
‘penetration’ (e.g. reaching target groups, uptake of
advice) of these recommendations in at-risk groups,
such as those with chest problems, is not currently
well known.
Previous behaviour-focused public health initiatives
regarding respiratory viruses, which used a range
of media and approaches, have met with mixed
success.26–29 A survey conducted shortly before
the pandemic was declared16,17 found that 62% of
those studied were not undertaking recommended
preventative measures. The same study also found
low levels of ‘avoidance behaviours’ (e.g. limiting
contact with others). This study, however, involved
the general population; whether behaviours have
differed in at-risk populations is unclear.
Pressure on services was being reported even
before the declaration of the pandemic in June
2009,18,30 and the launch of the National Pandemic
Flu Service (NPFS) towards the end of July 200931
was, in part, in response to this; the importance
of individuals using services appropriately is
therefore apparent. The need for appropriate selfmanagement and advance planning by those with
long-term conditions and their families during the
pandemic was highlighted.7,32,33 Equally, however,
13
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given the higher risk of complications in patients
with chest problems who develop swine flu, the
importance of patients and family members being
able to recognise and appropriately respond
to symptoms, and seek help when needed, was
identified.4,23,31–33
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In light of these considerations, a study that
explored information needs, concerns and
behaviours of patients with chest problems and
their family members was proposed.
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Chapter 2
Methods
Research objectives
1. To explore in samples of people with existing
respiratory conditions and their family
members:
i. information needs (priority topics
of information, preferred sources of
information, perceived usefulness of
available information, gaps in knowledge/
misconceptions) regarding the current
swine flu pandemic.
ii. concerns (perceptions regarding
susceptibility, risk of complications, risk
of death) regarding the current swine flu
pandemic.
iii. health-related behaviours (adoption of
recommended preventative measures,
avoidance behaviours, anticipated use of
health services) with respect to the current
swine flu pandemic.
2. To compare information needs, concerns and
health-related behaviours of patients and
family members.
3. To explore associations between the above
factors and condition-related/demographic
variables.

Study design
Primary research, adopting a mixed-methods,
exploratory design, involving quantitative (postal
and telephone surveys) and qualitative (focus
groups and one-to-one interviews) elements.

Setting
The study was conducted in North West England.
This region has a population of 6.7 million,
covering a large geographic area from Cumbria
in the north to Merseyside and Cheshire in the
south.34 It has two large cities: Manchester and
Liverpool. In 2007, 16.2% of the population
were aged 65 years or older, and 89% identified
themselves as ‘white British’.35 The region’s
strategic health authority, NHS North West, has
responsibility for 24 primary care trusts, 38 hospital
trusts (23 acute trusts, seven specialist trusts and
eight mental health trusts; 27 trusts had achieved
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

foundation trust status as at June 2010) and the
North West Ambulance Service.36 The region as a
whole has consistently higher unemployment and
poorer health outcomes (including life expectancy
and respiratory disease rates) than are typical for
the UK, although there is marked intraregional
variation.37

Target population
Adults (18+ years) with a clinician-diagnosed chest
problem (long-term, non-cancerous conditions,
all severity levels) and close family members (18+
years) of such individuals. Both patient–family
member dyads and singletons from either group
were recruited.
Our definition of family members included
spouses/partners; children (only if aged 18+);
parents of adult (18+ years) patients; siblings;
and other close relatives, such as aunts, uncles,
nephews, nieces and cousins. Family members
either self-nominated or were given a questionnaire
pack by their family member with chest problems.

Inclusion/exclusion criteria
The same inclusion and exclusion criteria were
used for survey, focus group and interview
elements.

Patients
Inclusion
• Adult (18 years or over).
• Clinician-diagnosed long-term respiratory
condition [(including asthma, chronic
obstructive pulmonary disease (COPD),
interstitial lung disease (ILD), allergic
bronchopulmonary aspergillosis (ABPA),
cystic fibrosis, bronchiectasis, chronic cough,
tuberculosis] of any severity.
• Able to provide informed consent to
participate.
• Able to complete an English-language
questionnaire or participate in a focus group
conducted in English.
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Exclusion
•
•
•
•
•

Under the age of 18 years.
Acute respiratory illness.
Cancer diagnosis as main respiratory problem
(as the focus was on long-term conditions).
Unable to give informed consent.
Unable to complete English-language
questionnaire or participate in focus group
conducted in English.

Family members
Inclusion
• Adult (18 years or over).
• Family member of patient with cliniciandiagnosed long-term, non-cancerous
respiratory condition.
• Able to provide informed consent to
participate.
• Able to complete an English-language
questionnaire or participate in a focus group
conducted in English.
Exclusion
• Under the age of 18 years.
• Unable to give informed consent.
• Unable to complete English-language
questionnaire or participate in focus group
conducted in English.
Each of the study components (survey, focus groups
and one-to-one interviews) will now be described in
more detail.

Survey
Design
Cross-sectional questionnaire survey,38 involving
postal and telephone elements.

Sites
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Survey participants were recruited through
distribution of questionnaires at seven hospital
chest clinics (four district general hospitals, two
university teaching hospitals and one specialist
centre/tertiary referral centre), from British
Lung Foundation (BLF) ‘Breathe Easy’ patient/
carer support groups (n = 7 across the North
West region) and via a newspaper advertisement
(this approach, rather than recruiting through
general practices, was adopted because of the
extra demand on primary care services due to
the pandemic and previous experience of the
challenges of conducting research in primary

care). The hospital sites all ran several chest clinics
each week, with the specialist centre running the
most clinics. The sites all had diverse patient
populations, including asthma, COPD and ILD,
and, at the specialist centre, other conditions, such
as ABPA.

Sample
In each group, a sample of n = 171 would allow
estimation of 95% confidence intervals for
percentages with a margin of error of ± 7.5%. The
aim was therefore to recruit a minimum n = 200
patients and n = 200 family members to allow for
exclusion of incomplete data sets.

Methods
Study packs (including patient/family member
information sheets, consent forms, questionnaires
and pre-paid return envelopes) were distributed
by clinic staff (typically receptionists or clinic
assistants) to consecutive patients attending chest
clinics at the seven study sites between October and
December 2009 (commencement of data collection
was not simultaneous, for operational reasons, at
some sites, hence data collection periods ranged
from 6 to 12 weeks). Patients self-completed the
questionnaire either in clinic (returning it to a
drop-off point or clinic staff) or at home, returning
it by post. Patient packs contained a family member
pack and instructions for the patient regarding
distribution of this; family questionnaires were
therefore typically returned by post.
For BLF ‘Breathe Easy’ groups, packs were
distributed to members by the group Chair, either
at monthly meetings or by post (with a covering
letter from the Chair) between November 2009
and January 2010; all questionnaires were selfcompleted at home and returned by post.
The newspaper advertisement ran once, in the
Manchester Evening News, a daily newspaper that
has wide circulation across the North West of
England. It is free within Greater Manchester
and distributed at rail stations, etc. It has a
readership of approximately 0.5 million, more
than one-half of whom are 15–44 years old. It is
commonly used to run health-research-related
stories and to place study advertisements. It was
the publication recommended by the University
of Manchester’s media team as the best mapping
on to the population of choice and being most
likely to yield a good response. The advertisement
ran on a Thursday (12 November 2009), which
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is a particularly good day, as it is when jobs are
advertised, hence readership is at its highest. Our
advertisement was prominently placed, on p. 2 of
the newspaper, and was followed the next day by
a short article in the paper regarding the study. It
included a study-related telephone number and,
after an eligibility check, those who responded
were either mailed a study pack for self-completion
and return by post or the survey was undertaken
over the telephone, according to the participant’s
preference. A copy of the advertisement is provided
in Appendix 1; its wording was guided by our
User Reference Group (members of the Central
Manchester British Lung Foundation ‘Breathe
Easy’ Group, who have worked with us for several
years, advising on such aspects as priority topics
for research; study design, especially acceptability
and respondent burden; development of
patient information sheets and lay summaries of
findings), and was also to some extent dictated by
requirements of the Research Ethics Committee
that reviewed the study.

Instrument
Data were collected by means of patient and family
member-specific questionnaires (see Appendices 2
and 3), developed de novo for the study. De novo
development was necessary, as no appropriate
tool already existed. Questionnaire development
was guided by review of the literature24–29,39–42
(including relevant theory, such as the Health
Belief Model42,43), pooling of expertise in the
project team, and guidance from a User Reference
Group (all people with chest problems and/or
their family members); where appropriate, items
from the Ipsos MORI poll16,17 were included/
adapted. Topics that were addressed included:
level of knowledge about swine flu; key information
topics; sources of information; perceived usefulness
of available information; concerns about swine
flu; performance of recommended preventative
measures; other behaviours (avoidance, health
promotion, use of current medication); and
anticipated use of health services. Questions
regarding demographic and condition-related data
were also included, with choice of items guided by
previous work.16,17,24–29
The questionnaires were piloted with the User
Reference Group, and independently reviewed
by a researcher with related experience and two
respiratory health-care professionals, and were then
revised in response to feedback from these. Piloting
established face validity. Psychometric testing was
not undertaken owing to the exploratory nature of
this study and the rapid turnaround required.
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Data analysis
Data were entered into spss v15.0 and analysed
descriptively. Patient and family member responses
were first compared descriptively. We originally
intended to fit logistic regression models to
assess the association between characteristics
of participants and key outcome variables. The
latter were selected to represent the three areas of
interest in the study (knowledge/information needs;
concerns and behaviours):
•

•
•

perceived level of knowledge about swine flu
(recoded for simplicity in two ways as ‘As much
as I need or want to know’ – yes/no, and ‘As
much as I need or want to know/Quite a lot but
I’d like to know more’ – yes/no)
concerns about swine flu (strongly agree or
tend to agree with ‘Too much fuss is being
made about the risk of swine flu ’ – yes/no)
intentions about swine flu vaccination (very
likely to have swine flu vaccination – yes/no).

The associations between these and characteristics
of the participants were assessed first in bivariable
analysis using Pearson’s chi-squared test for
gender, married/living with a partner, ethnicity and
respiratory diagnosis, the chi-squared test for trend
for highest level of education, and the unpaired
t-test for age. For patients, only one association
turned out to be statistically significant for each
of the three outcomes, and it was considered that
there was sufficient association present to warrant a
more in-depth multivariable analysis using logistic
regression. For family members, two associations
were statistically significant for perceived
knowledge about swine flu and one for each of the
other outcomes. The smaller sample size for family
members and the limited degree of association
both counted against further analysis using logistic
regression.

Focus groups
Design
Dual moderator focus groups.44,45

Sites
Focus groups were conducted at communitybased meetings of BLF ‘Breathe Easy’ patient
support groups across the North West; the aim
was to undertake four to six groups. Selection of
groups (from among the n = 25 in the region)
was guided by the BLF’s regional development
team (who helped us to identify well-established,
well-attended groups and advised regarding the
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characteristics of these) and by the willingness
of groups to participate (none was required to
do so); none of the groups had been involved
in the survey. Group Chairs were contacted to
discuss possible participation of their group and
to identify an appropriate meeting date to attend
(or, if preferred, to set up a study-specific meeting).
Groups were provided with information about the
study and at which of their meetings it would take
place, ahead of the focus group, in order to enable
the group as a whole and individual members to
decide regarding participation.

Sample
Focus groups typically involve 8–12 members
per group.44,45 Group sizes in the present study
were determined by usual attendance at the BLF
‘Breathe Easy’ groups (typically n = 8–10 attendees,
but up to n = 30 possible). The aim was to conduct
4–6 focus groups, with an expected sample size of
32–60 participants; this is typical of focus group
studies and is at the higher end of recommended
sample sizes for qualitative work.46,47

Methods
A ‘focused conversation’ style of interviewing was
adopted.46,47 Discussion was focused using a topic
guide (see Appendix 4). Each focus group was, with
participants’ permission, audio recorded. A ‘dualmoderator’ focus group approach (whereby one
moderator led discussion and another facilitated
conduct of the group and took notes) was
adopted.44,45 Each focus group lasted approximately
1 hour and was conducted on one occasion.

Instrument
A topic guide was developed for the study.
It addressed the main topics covered in the
questionnaires (information needs, concerns and
behaviours), the purpose of the focus groups being
to explore these issues in greater depth. The guide
was used to focus discussion, rather than being
a compulsory list of topics to be addressed. Data
collection was iterative, hence the topic guide was
amended based on issues raised in/emerging from
each focus group.

Data analysis
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Each focus group was transcribed verbatim. Field
notes for each focus group were typed up and
appended to the relevant transcript. Framework
analysis48 was used; this is a well-recognised
qualitative analysis technique, which is gaining

increasing popularity in health services research.
It involves the following stages: (1) familiarisation;
(2) identifying a thematic framework; (3) indexing;
(4) charting; and (5) mapping and interpretation.
Analysis occurred within and across transcripts.
At least two team members independently coded
each transcript and agreed the final coding
used. Standard approaches to maintain rigour in
qualitative research were adopted.46,47,49

Interviews
Design
One-to-one audio-recorded interviews with a
purposively selected subsample of survey and focus
group participants.46,47

Sites
Interviews were conducted in participants’ homes,
or another location of the participant’s choosing.

Sample
The aim was to recruit a purposive subsample46,47
of up to n = 20 individuals from amongst survey
and focus group participants; these could be
patient–family member dyads or singletons from
each group. Purposive sampling criteria primarily
related to responses to questionnaire items
regarding knowledge, concerns and behaviours.
Age, gender, respiratory condition, patient/family
member status were also considered. The goal was
to secure a range of perspectives.

Methods
A ‘focused conversation’ style of interviewing
was adopted.46,47 Discussion was focused using a
topic guide and by the individual participant’s
questionnaire responses or issues they raised in the
focus group. Each interview was audio recorded,
with the participant’s permission.

Instrument
The topic guide was as described in ‘focus groups’
above (see Appendix 4). Additional, individualised
questions regarding responses to the questionnaire
or issues raised in the focus group were asked.

Data analysis
Data analysis and steps to ensure rigour was as
described in ‘focus groups’ above.46–49
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Chapter 3
Results: survey
Characteristics of the
sample
Questionnaires were distributed to hospital chest
clinics and BLF ‘Breathe Easy’ groups in the
North West, typically at weekly intervals, between
October 2009 and January 2010. The first patient
questionnaire was completed on 12 October 2009
and the last on 5 February 2010, while the first
family member questionnaire was completed on 17
October 2009 and the last on 2 February 2010. The
number of questionnaires returned from each site
varied considerably, which, in part, reflected the
size of the respiratory patient population/number
of chest clinics at each site. Two sites had very low
returns (n = 2 and n = 7 patient questionnaires, and
n = 0 and n = 3 family questionnaires, respectively),
which reflected ongoing problems with staff
commitment to distributing questionnaires. At
other sites, the number of patient questionnaires
returned ranged from n = 21 to n = 83 and family
questionnaires from n = 9 to n = 33, the highest
recruiter being the specialist centre that had the
largest patient population/number of chest clinics.
A total sample of 355 patients and family members
was recruited (Table 1); after exclusion of one very
incomplete family member data set, the final
sample was 354. The recruitment rate for patients
was modest, but not atypical for surveys of this

type,50,51 while family member recruitment was
very low and, despite vigorous efforts to increase it,
did not reach the minimum of n = 200 which had
been sought. The newspaper advertisement, which
ran on 12 November 2009, yielded a very poor
response, with only 16 enquiries, all from patients,
although seven of these completed questionnaires
(six postal returns and one completed by
telephone). Although patients and family members
aged < 18 years were excluded from the surveys,
we anticipated that some parents of patients
< 18 years might respond to the newspaper
advertisement, but this did not occur. Placement of
a second advertisement (and also of one focusing
specifically on family members) was considered but
rejected owing to the very poor initial response,
high cost and the fact that it required a team
member to be on hand all day for approximately
1 week to take calls, which was not considered a
good use of time given the low response to the first
advertisement.
Characteristics of the 354 participants who were
included in the analysis are detailed in Table 2.
Table 3 details relationships that the family member
sample (n = 101) had with their relative with a
respiratory condition; more than one-half were
spouses, although other relationships, including
daughter/son, were also represented.

TABLE 1 Patient and family recruitment rates for each route (n = 355)
Recruitment
route

Distributed
patient

Returned patient
(n, %)

Distributed
familya

Returned family
(n, %)

Chest clinics

949

207 (22)

949

85 (9)

BLF ‘Breathe Easy’
group

207

39 (19)

207

17 (8)

Newspaper
advertisement

16

7 (44)

7

0

Total

1172

253 (22)

1163

102 (9) b

a One family member questionnaire went out with each pack but not all will have been passed on by patients to family
members.
b One family member questionnaire was excluded as incomplete, leaving n = 101 in the family member sample and a
combined total sample (patient and family) of n = 354.
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TABLE 2 Characteristics of the samplea
Characteristic

Patients (%)

Family members (%)

66

62

Age in years
Median
Mean

62.9

58.7

SD

13.4

14.3

Range

20–87

18–84

Gender
Male

99 (39.6)

36 (37.9)

Female

151 (60.4)

59 (62.1)

Highest level of education
No formal qualifications

69 (30.1)

22 (25.6)

Subdegree levelb

119 (50.1)

41 (47.6)

Degree level and above

34 (14.8)

23 (26.8)

Yes

183 (75.0)

75 (74.3)

No

61 (25.0)

17 (25.7)

Married/living with a partner

Ethnicity
White British

215 (91.1)

87 (98.9)

Other

21 (8.9)

1 (1.1)

Respiratory diagnosis
Self

Of relative with chest problem

COPD

74 (31.8)

19 (20.4)

Asthma

54 (23.2)

19 (20.4)

Otherc

81 (34.7)

40 (43.0)

Don’t know

24 (10.3)

15 (16.1)

SD, standard deviation.
a Most items had some missing data, hence numbers do not always equal total sample size; percentages given are of valid
responses.
b Includes professional qualifications.
c Includes ILD, ABPA and bronchiectasis.

TABLE 3 Relationships of family member sample (n = 101) with
their relative with a respiratory condition
Relationship

No. (%) of family members

Wife

30 (29.7)

Husband

26 (25.7)

Daughter

14 (13.9)

Son

4 (4.0)

Parent a

8 (7.9)

Other

9 (8.9)

Not specified

10 (9.9)

a Owing to inclusion criteria for patients, all were
parents of an adult aged 18 years or over.
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‘Topline’ data regarding information needs/
knowledge, concerns and behaviours are provided
within the main body of the report; more detailed
data are provided in Appendix 5. Note that
most items had some missing data; percentages
given are of valid responses for each item unless
otherwise stated.

Information needs and
knowledge
Information needs and topics
Table 4 presents data regarding perceived level of
knowledge about swine flu.
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TABLE 4 Perceived level of knowledge about swine flu
How much do you know about swine flu?

Patients: n = 253
(n, %)

Family members: n = 101
(n, %)

None of the things I need or want to know

15 (5.9)

3 (3.0)

A bit but I’d like to know more

111 (43.9)

38 (37.6)

Quite a lot but I’d like to know more

47 (18.6)

17 (16.8)

As much as I need or want to know

62 (24.5)

37 (36.6)

No response

18 (7.1)

6 (5.9)

Most participants did not identify particular
topics on which they would have liked additional
information. Among those who did, the most
common for patients were how swine flu would
affect people with chest problems (n = 27), how
serious swine flu is for people with an underlying
chest problem (n = 16) and how to recognise swine
flu symptoms (n = 14), and, for family members,
the difference between swine flu and other types
of flu (n = 10) and how to recognise swine flu
symptoms (n = 8).
Participants’ views on the importance of a range
of information topics are presented in Appendix
5, Tables 18 and 19. All topics were rated as ‘very
important’ by 50% or more of participants. Patient
and family member responses were broadly
comparable. The topic most commonly selected
as ‘very important’ by both patients and family
members was ‘How “swine flu” might affect
chest problems’ (patients n = 202, 81.5%; family
members n = 86, 86.0%). Other topics relating
to the effect of swine flu on people with chest
problems and recognition of swine flu symptoms
also had high percentages rating them as ‘very
important’. The topic least often rated as ‘very
important’ by patients was ‘Whether the families of
people with chest problems are more likely to catch
swine flu than others’ (n = 128, 52.7% compared
with family members n = 56, 56.6%) and by family
members was ‘How likely it is that you will catch
swine flu’ (n = 50, 50.0% compared with patients
n = 158, 64.0%).

The most common source for both patients and
family members was ‘leaflet delivered to my home’
(patients n = 125, 49.4%; family members n = 55,
54.5%), followed by ‘television’ (patients n = 116,
45.8%; family members n = 44, 43.6%). Other
common sources were ‘poster displayed at GP
surgery’ (patients n = 109, 43.1%; family members
n = 37, 36.6%) and ‘newspaper’ (patients n = 91,
36.0%; family members n = 36, 35.6%).
General practitioners (GPs) were the health
professionals most often used as an information
source (patients n = 75, 29.6%; family members
n = 21, 20.8%). Lay advice from family members
and relatives was used by sizeable percentages of
both samples, and, indeed, was more commonly
used than the GP by family members (patients
n = 54, 21.3%; family members n = 23, 22.8%)
Unsurprisingly, more patients than family members
cited ‘hospital consultant/specialist doctor’ as an
information source (patients n = 48, 19.0%; family
members n = 10, 9.9%). Interestingly, very few
patients or family members had used a community
pharmacist as a source of information (patients
n = 12, 4.7%; family members n = 4, 4.0%).

Information sources

Modest use as an information source was made
of resources such as the NPFS, the ‘NHS Choices’
website and NHS Direct (see Appendix 5, Table
20), although a little more use was made of the
government’s ‘pandemic flu’ website – www.direct.
gov.uk/pandemicflu (patients n = 26, 10.3%;
family members n = 15, 14.9%). None of those
who selected ‘other’ (neither patients nor family
members) specified what source this was.

The majority of both patients (n = 187, 73.9%)
and family members (n = 78, 77.2%) had already
received information about swine flu. Detailed data
regarding sources of information are presented
in Appendix 5, Table 20 (note: participants could
indicate more than one source); patients’ and
family members’ views on the importance of
information sources were generally very similar.

Detailed data regarding the perceived usefulness
of a range of information sources for people
with respiratory problems and their families are
presented in Appendix 5, Tables 21 and 22 (figures
in italics indicate whether individuals would
personally have utilised a particular information
source). Views on usefulness of information sources
were broadly comparable in patients and family
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members, as was reported likelihood of personally
using a particular information source. Generally,
fewer people (both patients and family members)
indicated that they would personally ‘definitely’
have used an information source than rated it
as ‘very important’ for people with respiratory
problems and their families, although the
differences were often small.

complications following contraction of swine flu.
Most patients (n = 171, 70.7%) and family members
(n = 64, 67.4%) incorrectly identified the very
young as being most at risk of developing swine flu.
A sizeable percentage of both patients (96, 39.8%)
and, even more so, family members (n = 44, 45.8%)
also incorrectly identified older people as having
the greatest likelihood of developing swine flu.

The two information sources most commonly
identified as ‘very useful’ by both patients and
family members were doctors, i.e. GPs (patients
n = 188, 75.2%; family members n = 78, 77.2%)
and hospital consultants (patients n = 190, 76.9%,
n = 73, 72.3%). Despite being the most common
source of information, only 79 patients (31.2%)
and 35 family members (34.7%) identified leaflets
as a ‘very useful’ information source. Similarly for
television, only 80 patients (32.5%) thought it ‘very
useful’ [and only n = 49 (21.0%) would personally
‘definitely’ have used it], whereas among family
members only n = 31 (30.7%) considered television
‘very useful’ and only n = 17 (18.3%) would
‘definitely’ have used it personally. The NPFS was
considered ‘very useful’ as an information source
by 124 patients (51.0%) and 55 family members
(55.0%), whereas the government’s pandemic flu
website was identified as a ‘very useful’ information
source by only 79 patients (33.2%), but by a higher
percentage of family members (n = 45, 45.5%).

There was also some confusion regarding antiviral
medications, with 138 patients (56.3%) and 48
family members (50.5%) incorrectly identifying
oseltamivir as a vaccine for swine flu, rather than
as an antiviral medication. Similarly, 138 patients
(59.0%) and 49 family members (51.6%) thought
that family members of a person with swine flu
would routinely be given antiviral medication,
which was contrary to Health Protection Agency
(HPA) guidance52 and official government
information for the public.53

Knowledge
To explore knowledge regarding swine flu,
participants were asked a series of ‘true/false’
questions; these data are presented in Appendix 5,
Tables 23 and 24. In most instances, the majority of
both patients and family members could correctly
identify which items were ‘true’ and ‘false’. In
line with official government information, most
patients and family members identified statements
regarding the value of hand-washing and use
of antibacterial gels in preventing the spread
of swine flu as ‘true’ (hand-washing – patients
n = 240, 96.8%, family members N = 96, 99.0%;
antibacterial gels – patients n = 177, 72.2%, family
members n = 68, 70.1%).
There was some confusion about who was most at
risk of developing swine flu. Most patients (n = 153,
63.0%) and family members (n = 67, 69.1%)
incorrectly identified people with respiratory
problems as being more likely than others to catch
swine flu. However, both groups correctly identified
these patients’ greater likelihood of developing
22

Ability to identify swine flu symptoms was also
explored (see Appendix 5, Tables 25 and 26); this
is difficult, as there are few (arguably no) distinct
symptoms of swine flu.54 Official guidance to the
public at the NHS Choice website55 indicated that
swine flu should be suspected in the presence
of fever or high temperature (> 38°C/100.4°F)
accompanied by one or more of the following:
unusual tiredness, headache, runny nose, sore
throat, shortness of breath or cough, loss of
appetite, aching muscles, and diarrhoea or
vomiting. The majority of both patients and family
members identified most of these symptoms as
possibly being due to swine flu. However, only
99 (44.6%) of patients identified ‘diarrhoea
or stomach upset’ as possibly being associated
with swine flu (although n = 62, 66.0% of family
members did so) and only 43 (47.8%) of family
members associated ‘loss of appetite’ with swine
flu (although n = 135, 60.5% of patients did so).
Some symptoms in the list had not been indicated
in official literature as being suggestive of swine
flu (e.g. rash, sudden inability to move limbs) and
most patients and family members identified these
as not being suggestive of swine flu (see Appendix
5, Tables 25 and 26).

Appropriateness of Information
Table 5 presents data regarding satisfaction
with the amount of information received and
Table 6 presents participants’ views on whether the
information was helpful or not. Few in either group
who thought that information was unhelpful gave
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TABLE 5 Satisfaction with the amount of information received about swine flu – patients (n = 253) and family members (n = 101)
How satisfied or dissatisfied are you with the amount of information available to you on swine
flu from any source? (n, %)
Very
satisfied

Fairly
satisfied

Neither
satisfied nor Fairly
dissatisfied dissatisfied

Very
dissatisfied

Don’t know

No
response

Patients

50
(19.8)

83
(32.8)

58
(22.9)

28
(11.1)

19
(7.5)

9
(3.6)

6
(2.4)

Family
members

27
(27.6)

42
(41.6)

16
(15.8)

12
(11.9)

4
(4.0)

0
(0)

0
(0)

TABLE 6 Perceptions of helpfulness of information about swine flu – patients (n = 253) and family members (n = 101)
Do you think that the information currently available about swine flu is helpful or
not? (n, %)
Yes

No

Don’t know

No response

Patients

154
(60.9)

44
(17.8)

49
(19.8)

6
(2.4)

Family members

77
(76.2)

10
(9.9)

14
(13.9)

0
(0)

reasons why, but, among those who did, typical
reasons were that there was insufficient information
(n = 29) and that it was conflicting (n = 12).
As Table 7 illustrates, slightly over one-half of
both patients and family members believed that
people with chest problems and their families need
different information from others regarding swine
flu. Few of either group specified exactly how this
should differ, with the most common response
across the two groups relating to how swine flu
would affect the chest problem (n = 28).

Concerns
Tables 8 and 9 detail patients’ and family members’
concerns regarding swine flu and confidence in
their ability to recognise and respond appropriately
to the condition; Table 10 presents data from family
members with respect to patients.
Table 11 details patients’ and family members’
views regarding ‘overhyping’ of swine flu. The
views of the two groups were broadly similar, and
slightly more of each group indicated that swine

TABLE 7 Views on whether information needs of people with chest problems and their families differ from those of others – patients
(n = 253) and family members (n = 101)
Do people with chest problems (or their families) need different information
about swine flu from other people, or not? (n, %)
Yes

No

Don’t know

No response

Patients

141
(55.7)

61
(24.1)

46
(18.2)

5
(2.0)

Family members

60
(59.4)

29
(28.7)

11
(10.9)

1
(1.0)
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TABLE 8 Concerns and confidence – patients (n = 253) (n, %)
Concerns/confidence

Very

Fairly

Not very

Not at all

Don’t know

Worried about personally catching swine flu?

59
(23.4)

88
(34.9)

85
(33.7)

14
(5.6)

6
(2.4)

Believe self more likely to catch swine flu because
of chest problem?

56
(22.1)

105
(41.5)

61
(24.1)

6
(2.4)

25
(9.9)

Believe self likely to develop complications of swine 95
flu?
(37.7)

109
(43.3)

18
(7.1)

1
(0.4)

29
(11.5)

Worried that might die from swine flu?

52
(20.6)

81
(32.1)

62
(24.6)

41
(16.3)

16
(6.3)

Confident could recognise swine flu symptoms?

12
(4.8)

92
(36.8)

104
(41.6)

33
(13.2)

9
(3.6)

Confident would know what to do if thought had
swine flu?

38
(15.2)

118
(47.2)

77
(30.8)

13
(5.2)

4
(1.6)

Confident could recognise complications of swine
flu?

19
(7.6)

74
(29.6)

120
(48.0)

29
(11.6)

8
(3.2)

Confident that vaccination against swine flu will
help?

60
(24.0)

111
(44.4)

50
(20.0)

14
(5.6)

15
(6.0)

Most items had some missing data.
Figures in parentheses = valid percentage.

TABLE 9 Concerns and confidence – family members for themselves (n = 101) (n, %)
Concerns/confidence

Very

Fairly

Not very

Not at all

Don’t know

Worried about personally catching swine flu?

13
(12.9)

34
(33.7)

45
(44.6)

9
(8.9)

0
(0)

Believe self more likely than others to catch swine
flu?

10
(9.9)

24
(23.8)

35
(34.7)

24
(23.8)

8
(7.9)

Believe self more likely than others to develop
complications of swine flu?

7
(7.0)

23
(23.0)

40
(40.0)

16
(16.0)

14
(14.0)

Worried that they personally might die from swine 7
flu?
(6.9)

21
(20.8)

35
(34.7)

34
(33.7)

4
(4.0)

Confident could recognise swine flu symptoms in
self?

7
(6.9)

50
(49.5)

25
(24.8)

15
(14.9)

4
(4.0)

Confident would know what to do if thought they
had swine flu?

21
(20.8)

59
(58.4)

12
(11.9)

7
(6.9)

2
(2.0)

Confident could recognise complications of swine
flu in self?

10
(9.9)

45
(44.6)

31
(30.7)

11
(10.9)

4
(4.0)

Confident that vaccination against swine flu will
help self?

21
(20.8)

49
(48.5)

18
(17.8)

4
(4.0)

9
(8.9)

Some items had some missing data.
Figures in parentheses = valid percentage.
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TABLE 10 Concerns and confidence – family sample regarding their family member with a chest problem (n = 101)(n, %)
Concerns/confidence

Very

Fairly

Not very

Not at all

Don’t know

Worried about family member with chest
problems catching swine flu?

45
(45.9)

31
(31.6)

20
(20.4)

2
(2.0)

0
(0)

Believe family member more likely than others to
catch swine flu?

34
(34.3)

31
(31.3)

25
(25.3)

5
(5.1)

4
(4.0)

Family member more likely to develop
complications of swine flu?

43
(43.4)

46
(46.5)

5
(5.1)

5
(5.1)

0
(0)

Worried that family member might die from swine
flu?

30
(30.6)

35
(35.7)

24
(24.5)

4
(4.1)

5
(5.1)

Confident could recognise swine flu symptoms in
family member?

8
(8.1)

48
(48.5)

32
(32.3)

8
(8.1)

3
(3.0)

Confident would know what to do if thought family 21
member had swine flu?
(21.2)

50
(50.5)

21
(21.2)

5
(5.1)

2
(2.0)

Confident could recognise swine flu complications
in family member?

14
(14.1)

42
(42.4)

32
(32.3)

8
(8.1)

3
(3.0)

Confident that vaccination against swine flu will
help family member?

33
(33.5)

48
(48.5)

9
(9.1)

3
(3.0)

6
(6.1)

Some items had some missing data.
Figures in parentheses = valid percentage.

TABLE 11 Views on whether swine flu has been ‘overhyped’ or not – patients (n = 253) and family members (n = 101)
‘Too much fuss is being made about the risk of swine flu’ (n, %)
Strongly
agree

Tend to
agree

Neither
agree nor
disagree

Tend to
disagree

Strongly
disagree

Don’t
know

No
response

Patients

15
(5.9)

73
(28.9)

56
(22.1)

51
(20.2)

47
(18.6)

8
(3.2)

3
(1.2)

Family members

6
(5.9)

25
(24.8)

26
(25.7)

24
(23.8)

17
(16.8)

0
(0)

3
(3.0)

flu had not been overhyped than considered it
had, with around one-quarter of each group being
uncommitted.

Behaviours
Impact on daily living activities
Tables 27 and 28 in Appendix 5 present detailed
data regarding reported impact of concerns
about swine flu on daily living activities, including
both health-promoting activities (e.g. increasing
exercise, reducing smoking) and activity limitations
(e.g. reducing social activities, limiting travel);
family members were also asked if their relative
with a chest problem had altered behaviour – these

data are presented in the final column. Neither
patients nor family members reported high levels
of alteration of daily activities, and levels were
generally even lower for family members than for
patients. The most commonly reported behaviour
changes in patients were avoiding crowded places
(n = 55, 21.7%), trying to get more exercise (n = 53,
20.9%) and being more careful about taking
regular medications (n = 52, 20.6%). In family
members, the only behaviour changes that more
than 10% of the sample indicated having made
were avoiding crowded places (n = 11, 10.9%) and
trying to get more exercise (n = 14, 13.9%).
Sizeable percentages of both patients and family
members indicated that because of worries
25
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about swine flu they were more anxious about
the patient’s chest problem (patients n = 87,
34.4%; family members n = 39, 38.6%), more
aware of it than usual (patients n = 81, 32.0%;
family members n = 38, 37.6%) and, especially
among family members, constantly on the alert
for changes in the patient’s respiratory condition
(patients n = 89, 35.2%; family members n = 44,
43.6%). One-quarter of patients also indicated that
they were more self-conscious about their chest
problem (n = 64, 25.3%); family members much
less commonly reported feeling self-conscious
about their relative’s respiratory condition (n = 13,
12.9%).
It is important to note that these are self-reported,
rather than observed, behaviour changes, and it
is also possible that, although asked to consider
behaviour specifically with regard to swine flu,
some participants may have responded in more
general terms.

Adoption of preventative
measures
Self-reported levels of adoption of preventative
measures are detailed in Tables 12 and 13.

Vaccination intentions
More than three-quarters of patients (n = 197,
77.8%) and almost two-thirds of family members
(n = 63, 62.4%) reported having had flu once or
more in the past; of these, 140 patients (55.3%)
and 32 family members (31.7%) had done so more
than once. Patients had more recent experience
of flu, with n = 107 (42.3%) having had a flu bout
within the past 5 years, the comparable figure for
family members being n = 27 (26.8%).
Previous levels of regular uptake and current
intentions regarding the annual seasonal influenza
vaccination are provided in Appendix 5, Tables 28
and 29. Tables 14 and 15 present data on intentions
and views regarding swine flu vaccination.

Help-seeking
Only 98 patients (38.7%) and 39 family members
(38.6%) reported having chosen someone to act
as a ‘swine flu friend/buddy’. Of those who had
not, 58 patients (22.9%) and 29 family members
(28.7%) did not think they needed one, while 74
patients (29.2%) and 26 family members (25.7%)
did not know what one was. Fifteen patients (5.9%)
and four family members (4.0%) did not know

TABLE 12 Self-reported adoption of preventative measures – patients (n = 253) (n, %)
More
frequently

Less
frequently

The same

Have not
done it at all

Don’t know

Washed hands with soap and water

107
(42.8)

1
(0.4)

141
(56.4)

1
(0.4)

0
(0)

Carried tissues with you

72
(28.9)

5
(2.0)

144
(57.8)

28
(11.2)

0
(0)

Avoided crowded spaces or large
crowds

53
(21.7)

16
(6.6)

142
(58.2)

32
(13.1)

1
(0.4)

Avoided public transport at peak
times

42
(17.6)

11
(4.6)

109
(45.8)

73
(30.7)

3
(1.3)

Used sanitising hand gel

100
(40.5)

1
(0.4)

92
(32.7)

54
(21.9)

0
(0)

Worn a surgical mask

4
(1.6)

1
(0.4)

22
(8.9)

219
(88.7)

1
(0.4)

Avoided touching your face with
your hands

18
(7.3)

22
(8.9)

118
(48.0)

81
(32.9)

7
(2.8)

Disinfected spaces where you live
or work

64
(25.8)

6
(2.4)

127
(51.2)

51
(20.6)

0
(0)

Avoided kissing or hugging people

35
(14.1)

28
(11.3)

130
(52.4)

55
(22.2)

0
(0)

Preventative measure

26

Some items had some missing data.
Figures in parentheses = valid percentage.
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TABLE 13 Self-reported adoption of preventative measures – family members (n = 101) (n, %)
More
frequently

Less
frequently

The same

Have not
done it at all

Don’t know

Washed hands with soap and water

38
(37.6)

3
(3.0)

60
(59.4)

0
(0)

0
(0)

Carried tissues with you

22
(21.8)

3
(3.0)

67
(66.3)

9
(8.0)

0
(0)

Avoided crowded spaces or large
crowds

16
(16.2)

9
(9.1)

54
(54.5)

20
(20.2)

0
(0)

Avoided public transport at peak
times

15
(15.0)

8
(8.0)

40
(40.0)

32
(32.0)

5
(5.0)

Used sanitising hand gel

37
(36.6)

2
(2.0)

45
(44.6)

17
(16.8)

0
(0)

Worn a surgical mask

2
(2.0)

6
(5.9)

16
(15.8)

76
(75.2)

1
(1.0)

Avoided touching your face with
your hands

10
(9.0)

6
(5.9)

48
(47.5)

36
(35.6)

1
(1.0)

Disinfected spaces where you live or
work

21
(20.8)

4
(4.0)

53
(52.5)

23
(22.8)

0
(0)

Avoided kissing or hugging people

11
(10.9)

9
(8.9)

53
(52.5)

27
(26.7)

1
(1.0)

Preventative measure

Some items had some missing data.
Figures in parentheses = valid percentage.

TABLE 14 Intentions regarding uptake of swine flu vaccination in patients (n = 253) and family members (n = 101) (n, %)
Very likely

Fairly likely

Not very
likely

Not at all
likely

Don’t know

No response

Patients

174
(68.8)

38
(15.0)

16
(6.3)

8
(3.2)

13
(5.1)

4
(1.6)

Family
members

53
(52.5)

16
(15.8)

14
(13.9)

10
(9.9)

7
(6.9)

1
(1.0)

TABLE 15 Family members’ views regarding whether their relative with a chest problem should have the swine flu vaccine (n = 101)
‘Should your family member have the new swine flu vaccine or not?’ (n, %)
Definitely

Probably

Not sure

Probably not

Definitely not Don’t know

No response

64
(63.4)

20
(19.8)

10
(9.9)

1
(1.0)

1
(1.0)

3
(3.0)

whether they had an identified ‘flu friend’ or not.
Eight patients (3.2%) and three family members
(3.0%) gave no response.
Tables 16 and 17 present data regarding initial
help-seeking intentions (‘what would you do

2
(2.0)

first?’) by patients’ family members if swine flu
was suspected (Table 16) and, in the presence of
swine flu, if complications were suspected (Table
17); family members were also asked to indicate
what they would have advised their relative with
a chest problem to do – these data are presented
27
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TABLE 16 Initial help-seeking intentions if swine flu was suspected – patients (n = 253) and family members (n = 101)
Help-seeking behaviour

Patients (self)
(n, %)

Family members (self)
(n, %)

Family members
(for patient) (n, %)

Go to A&E

19 (7.5)

4 (4.0)

7 (6.9)

Go to GP’s surgery

22 (8.7)

7 (6.9)

7 (6.9)

Call GP/health centre

81 (32.0)

29 (28.7)

61 (60.4)

Call a health helpline

62 (24.5)

30 (29.7)

13 (12.9)

Call ‘Swine Flu Information’

70 (27.7)

24 (23.8)

11 (10.9)

Stay at home and self-treat

53 (20.9)

31 (30.7)

2 (2.0)

Visit health-related website

12 (4.7)

7 (6.9)

1 (1.0)

Go to community pharmacist

2 (0.8)

1 (1.0)

1 (1.0)

Contact hospital chest clinic

45 (17.8)

N/A

8 (7.9)

Go to hospital walk-in chest clinic

5 (2.0)

N/A

0 (0)

None of these

5 (2.0)

3 (3.0)

0 (0)

Don’t know

12 (4.7)

4 (4.0)

1 (1.0)

Other

4 (1.6)

1 (1.0)

0 (0)

N/A, not applicable.

TABLE 17 Initial help-seeking intentions if complications of swine flu were suspected – patients (n = 253) and family members
(n = 101)
Help-seeking behaviour

Patients
(self) (n, %)

Family members (self)
(n, %)

Family members
(for patient) (n, %)

Go to A&E

23 (9.1)

13 (12.9)

19 (18.8)

Go to GP’s surgery

29 (11.5)

11 (10.9)

8 (7.9)

Call GP/health centre

136 (53.8)

56 (55.4)

57 (56.4)

Call a health helpline

22 (8.7)

10 (9.9)

7 (6.9)

Call ‘Swine Flu Information’

25 (9.9)

10 (9.9)

6 (5.9)

Stay at home and self-treat

7 (2.8)

4 (4.0)

1 (1.0)

Visit health-related website

2 (0.8)

4 (4.0)

1 (1.0)

Go to community pharmacist

1 (0.4)

0 (0)

0 (0)

Contact hospital chest clinic

24 (9.5)

N/A

8 (7.9)

Go to hospital walk-in chest clinic

4 (1.6)

N/A

2 (2.0)

None of these

0 (0)

0 (0)

1 (1.0)

Don’t know

4 (1.6)

0 (0)

1 (1.0)

Other

4 (1.6)

2 (2.0)

1 (1.0)

N/A, not applicable.

in the final column of each table. Note that these
data represent behavioural intentions, not observed
behaviour.
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Participants were also asked to indicate helpseeking behaviour in relation to a list of symptoms,
some of which were ‘typical’ swine flu symptoms
(e.g. sore throat, aching muscles), others
representing potential complications of swine

flu (e.g. change of sputum colour, drowsiness/
confusion) or being a ‘red flag’ symptom (e.g.
haemoptysis) – these data can be found in
Appendix 5, Tables 30 and 31. Family members
were additionally asked about help-seeking for
their relative with a chest problem in relation
to these (Appendix 5, Table 22). Phrasing of
respiratory symptoms was chosen to minimise
confusion with ‘usual’ respiratory symptoms. Again,
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it should be noted that these were self-reported/
hypothetical, rather than observed, behaviours.
The vast majority of patients and family members
reported that they would seek help in the presence
of such symptoms as tachypnoea/dyspnoea
(patients n = 211, 90.2%; family members for self
n = 82, 86.3%; family members for relative with
chest problems n = 89, 94.7%) and haemoptysis
(patients n = 211, 90.2%; family members for self
n = 82, 86.3%; family members for relative with
chest problems n = 89, 94.7%). Interestingly, the
percentage of patients who would have sought
help for aching muscles (n = 121, 53.1%) and a
sore throat (n = 115, 50.4%) were similar to the
percentage who would have sought help for the
more clinically significant symptom of drowsiness/
confusion (n = 135, 59.7%). This was not the case
for family members, either on their own or on
behalf of their relative with a chest problem.
For all symptoms, family members reported
being more likely to help-seek on behalf of their
relative with a chest problem than on their own
behalf – although the difference was minimal for
haemoptysis.

Antiviral medication
Most patients and family members would have
preferred to get oseltamivir on prescription
(patients n = 214, 84.6%; family members n = 73,
72.3%), although around one in 10 patients
(n = 31, 12.3%) and one-fifth of family members
(n = 21, 20.8) would have welcomed ‘over-thecounter’ availability. Very few would have wanted
to acquire oseltamivir without having to contact a
health professional, for example via the internet
or from a health food shop (patients n = 3, 1.2%;
family members n = 2, 2.0%). One patient (0.4%)
and one family member (1.0%) selected ‘other’, but
did not specify what this would have been, while
two family members (2.0%; no patients) chose
‘don’t know’. Four patients (1.6%) and three family
members (3.0%) gave no response.
Self-reported behaviour with respect to obtaining
a supply of oseltamivir, if needed, are presented in
Appendix 5, Table 33; family members were also
asked to indicate what they would have advised
their relative with a chest problem to do – these
data are presented in the final column. By far
the most common action for patients and family
members (on their own and their relative’s behalf)
would have been to telephone their GP (patients
n = 152, 60.1%; family members on own behalf
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

n = 58, 57.4%; family members for relative with a
chest problem n = 64, 63.4%). Other commonly
selected options were calling a health helpline
(patients n = 62, 24.5%; family members on own
behalf n = 23, 22.8%; family members for relative
with a chest problem n = 24, 23.8%) and calling
the NPFS (patients n = 62, 24.5%; family members
on own behalf n = 29, 28.7%; family members for
relative with a chest problem n = 31, 31.7%) and,
for patients only, going to the GP’s surgery (n = 60,
23.7%). Only 12 patients (4.7%) and one family
member (1.0% on own behalf; none on relative’s
behalf) reported not knowing how to obtain a
supply of oseltamivir if needed.

Bivariable analyses
Out of all of the bivariable associations between
participant characteristics and key outcomes
(perceived knowledge about swine flu, concern
about the ‘fuss’ raised over swine flu and intention
to have the swine flu vaccination) investigated for
patients, only three were statistically significant
at the 5% level. Participants educated to degree
level or above were more likely to feel that, in
terms of their perceived level of knowledge about
swine flu, they knew as much as they needed to
or knew quite a lot (66.7%) compared with those
educated to a lower level (50.0%) and those with no
formal qualifications (34.4%, χ2TREND = 9.25, df = 1,
p = 0.002). Participants living alone were more
likely to agree that ‘Too much fuss is being made
about the risk of swine flu’ than those living with
a partner (45.9% versus 31.5%, χ2 = 4.16, df = 1,
p = 0.041). Fewer of those from an ethnic minority
background responded that they were very likely to
have a swine flu vaccination (47.6% versus 71.7%,
χ2 = 5.23, df = 1, p = 0.022).
Out of all the bivariable associations investigated
for family members, four different combinations
of characteristic and outcome were statistically
significant at 5%. Those considering that they
knew as much as they needed to or knew quite a
lot about swine flu tended to be younger [mean
age 55.4 years, standard deviation (SD) 62.7] than
those who did not (mean 62.7 years, SD 12.8,
t = 2.43, df = 87, p = 0.017). Participants educated
to degree level or above were again more likely
to feel that, in terms of their perceived level of
knowledge about swine flu, they knew as much
as they needed to or knew quite a lot (85.7%)
compared with those educated to a lower level
(59.7%) and those with no formal qualifications
(31.8%, χ2TREND = 12.65, df = 1, p < 0.001). This
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was also true for feeling that they knew as much
as they needed to (66.7% versus 34.2% versus
13.6%, χ2TREND = 12.74, df = 1, p < 0.001). The
respiratory diagnosis of the patient was not
significantly associated with intention of the family
member to have a swine flu vaccination when the
miscellaneous ‘other’ category of diagnoses was
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included (χ2 = 5.22, df = 2, p = 0.074). However,
when patients with diagnoses of asthma and COPD
only were compared, more family members of
asthma patients said that they were very likely to
have the vaccination (73.7%) than family members
of COPD patients (36.8%, χ2 = 5.22, df = 1,
p = 0.022).
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Chapter 4
Results: interviews and focus groups
Characteristics of the
sample
Three focus groups, coded FG1–3, were conducted
with BLF ‘Breathe Easy’ patient/carer support
groups in the North West of England, between
November 2009 and January 2010. These included
a total of 30 participants, with an approximately
equivalent number of males and females and a mix
of ages and socioeconomic backgrounds; no focus
group participants were from black and minority
ethnic (BME) groups. We did not collect data
regarding diagnosis from focus group participants,
but from our knowledge of BLF ‘Breathe Easy’
group membership in the North West, we know
that most members have COPD or are a family
member of someone with this condition.
•

•

•

FG1 was conducted on 18 November 2009. It
lasted 45 minutes (with a further 15 minutes
for introductions, etc.) and had seven
participants (five patients and two family
members).
FG2 was conducted on 19 November 2009. It
lasted 30 minutes (with a further 15 minutes
for introductions, etc.) and had 14 participants
(10 patients and four family members).
FG3 was conducted on 19 January 2010. It
lasted 40 minutes (with a further 15 minutes
for introductions, etc.) and had nine
participants (six patients and three family
members).

A further three focus groups were planned, but
were cancelled by the groups – two for local reasons
affecting the group (hence rescheduling was not
appropriate) and one owing to the poor weather in
January 2010 (next meeting too late to reschedule).
Twenty one-to-one interviews were conducted
between November 2009 and January 2010.
Interviewees were purposively selected from survey
participants, to reflect a range of age, gender,
diagnosis and swine flu-related information
needs, concerns and behaviours, including
vaccination intentions. Nineteen interviews took
place in participants’ homes and one, at the
participant’s request, was conducted by telephone.

Interviews typically lasted about 20 minutes (range
10–36 minutes); the short duration appeared
to reflect the interviews being quite focused,
interviewees having had prior opportunity
(through completion of questionnaires) to consider
their responses. Interviewees’ median age was
67 years (range 34–85); 10 were male, 10 were
female and 18 were ‘white British’. Diagnoses
(of patients or family members’ relatives with a
respiratory condition) were asthma (n = 4), COPD,
including those who described their diagnosis as
‘emphysema’ (n = 7), ABPA (n = 2), ILD, specifically
interstitial pulmonary fibrosis and sarcoidosis
(n = 2), and others, including bronchiectasis and
multiple respiratory diagnoses (n = 4), while one
participant did not know the name of his/her
diagnosis. Fourteen interviewees were patients and
six were family members.
As they are complementary, and similar themes
emerged, data from the one-to-one interviews and
focus groups have been combined. Interviewees are
identified as ‘Int’, followed by their identification
number and an indication of whether they are
a patient (P) or family member (F). Focus group
members are identified by FG and the number
of their focus group (1–3), followed by an
identification number (in parentheses) where it
was possible to determine the speaker. The main
themes that emerged mirrored those in the survey
data (information, concerns and behaviours),
with ‘hype’ emerging as a notable category within
information needs.

Information
Adequacy of information
The majority of participants considered the volume
of information available in relation to swine flu to
be sufficient and had accessed information from a
range of sources, both formal and informal (Box 1).
The government was, on the whole, considered
to have done a good job regarding information
provision (Box 1).
Some participants felt that there was an overreliance on internet-based information:
31
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BOX 1 Typical views on adequacy of information
I don’t think there’s any excuse for people not having this information ‘cos for people who are not on line there’s sort
of leaflets and doctors’ surgeries have got notices up and things have appeared in the national press. So I think it’s well
covered … I’ve tended to concentrate on the website, I find that’s excellent, so I don’t bother to look anywhere else.
[Int17P]
I don’t think they could really have done much better, the advertisements and everything [you know] exactly where
you should be going to, and what to and not to do under [different] circumstances … I think it’s all out there … It was
coming from you from all directions … it was just there.
[Int13P]

Some people haven’t got a computer, there
should have been more on the TV that told
people what was going to happen and how they
could have it, the symptoms … if there’d been
more information on the TV it might have
stopped people from panicking. [The internet]
– was better for me because I could read what
the symptoms were …
[FG3(7)]
A small number felt that the information available
was insufficient, their views being typified by this
participant:
Only just what I’ve seen on the TV, and that
isn’t much information really … just basically
that you can catch it off other people, make
sure you wash your hands … the government
ain’t really doing that much if I don’t know
anything about it! … I watch a lot of TV and if
I don’t know it, there’s going to be an awful lot
of people out there don’t do as well.
[Int2P]
However, what became evident during interviews
was that even those who reported having received
little information did seem aware of the key
messages included in formal information sources,
such as the importance of hand hygiene, protecting
others when sneezing, and not placing others at
risk of infection if symptomatic.
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It was also apparent that there were still
outstanding information needs, even among those
who felt reasonably well informed. One of the
main areas participants would have liked to know
more about was how to distinguish between swine
flu and other forms of flu or symptoms relating to
their respiratory condition (Box 2). Other areas in
which people felt in particular need of information
related to how swine flu was likely to impact on
them, given that they had an underlying chest

condition, and the suitability of the vaccine for
them (Box 2).
There were also some misunderstandings and
misconceptions revealed, as this data extract from
one of the focus groups illustrates:
R: I’m under the impression that all the swine
flu injection is for is to give you one less day
of the symptoms if you should get it.
I: Right, so it’s specifically information about
what benefits there are from the injection
itself.
R: Yeah, or COPD.
R: I thought the injection was for prevention
rather than cure, the same as the flu injection
is …
R: It’s what I say about who do you believe
you see?
[FG1]
A sizeable number of participants did believe that
specific information should have been targeted
towards people with an underlying chest condition
(or indeed any other long-term health condition),
as the general information was not considered
to indicate how serious swine flu could be in
individuals already predisposed to infections
(Box 3).

Credibility of information
Some sources of information were viewed as more
credible than others, with health-care professionals
and formal sources (such as government
information) being viewed to be generally of a
better quality:
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BOX 2 Typical data extracts regarding additional information needs
I think the vagueness of the symptoms could be confused with perhaps ordinary flu, or just your condition really. You
know, if you’ve got COPD, then it’s not necessarily swine flu at all. And I don’t really know how you can say it’s swine
flu without having any tests [others in group agreeing].
[FG1(6)]
[if I] catch it or get it, would I die from it? … ’cos it’s quite, really worrying. I mean there’s a lot of people out there
who’s not bothered really, they’re not bothered about getting the injection and all that, but to me I think it is important because it’s like, obviously it’s on the news, it’s mentioned a lot, so obviously it is serious … would I be able to
fight it off or like, would I die from it or be really, really poorly?
[Int3P]

BOX 3 Specific information needs for people with chest problems and their families
It might be helpful if one could tie specific complaints into the swine flu scene … I have … bronchiectasis … I’m just
wondering if I did get swine flu whether that would make the symptoms worse, whether it would complicate matters. I find I haven’t got any information on that It might be possible to expand the website. Because looking at it now
there doesn’t seem to be any section that covers that.
[Int17P]
Certain people, like the people from my group for a start with bronchial problems and things … I think the fact that
as soon as you have real breathing complications or you felt you couldn’t breathe, this should have been highlighted in
some way, because you were concerned about being very poorly, tired, high temperatures, feeling unwell, but I can’t
remember seeing anything where they indicated that if you had like critical things coming up, what you had to do with
them … I do think [info should have come] through doctors and things like that perhaps people with heart disease,
diabetes, lung disease, any of these categories, for people with long term conditions.
[Int 20P]

I do take more notice if it comes by post, if
it came from the doctor’s or it came from,
you know, anything with the NHS, I would
take more notice of that than I would of the
television.
[Int12F]
They should have an official government site
or leaflet with the proper information rather
than [media].
[FG3(9)]
The internet, that’s another thing that might
have had damaging side effects … if you don’t
check whose site you’re reading from it can be
exceedingly misleading.
[Int20P]
However, some participants indicated that even
‘official’ sources might lack credibility:
I mean some people still don’t believe the
official data ‘cos they think the government
are just lying basically. One of my own brothers
thinks that they’re just making it up. And I
said well, you know, if they did they’re going
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

to kill a lot of people and if nothing else the
compensation claims would be horrendous,
so, you know, it’s, unlikely, but I think it is a
problem what people get told.
[Int10F]
Many participants referred to the unreliability
of information from media sources, in particular
given the media focus on promoting viewing or
sales figures, as opposed to disseminating balanced
advice:
It’s a bit of bunkum a lot of what they say on
there [TV] … the trouble with the television is
they only give you a certain aspect of it, what
they want to tell you … a lot of the things
that come through on the news, news bulletins
aren’t strictly true are they?
[Int4P]
Well if the government put it into the
newspaper it should have a government stamp
on, and that’s the only bit they can put in to
the newspaper, is what the government’s told
[them, not] … we’ll put that in, that’ll make
it more exciting … an official stamp, so that I
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can say, well that’s from the government … it’s
not from the Express, it’s not from the Mirror
making their own bits on … and I think that
would be the best idea.
[FG3(8)]
Many participants believed that there had been a
considerable amount of hype in relation to swine
flu, most of it emanating from the media. This was
felt to have had led to a considerable amount of
anxiety, and even panic:
Yeah, at the beginning we thought everybody
would die, especially us like with a bad chest.
But … I think it made everybody panic …
there was a lot of hysteria … I think it was just
too much publicity.
[Int9P]
… the television’s the problem isn’t it really.
Where years ago we would just hear about
something in Mexico, sort of like in the early
50s where only a few people had TVs they
would have just been saying, oh there’s some
kind of epidemic up in Mexico, nobody
would have bothered about it. But now the
TV brings it in to your front room, maybe, it’s
sensationalism isn’t it really.
[Int18F]
Some participants felt that a certain amount of
hype was perhaps necessary in order to prevent
people from being too complacent about swine flu:
I feel they’ve a lot of hype with a lot of things,
not just the swine flu, and particularly the
media, they like to blow things up, don’t they?
They like to scare people really. On the other
hand I suppose scaring people is only one way
to get them to move.
[Int16P]
Others, however, considered that ‘overhyping’,
including by the government, was leading to
cynicism and blunting the impact of messages:
Well, this is one of the problems with this, the
civil service get up, things get overhyped, it
seems to me that they, this present government
doctor over exaggerates everything. I mean …
this pandemic has been going to arrive here
for the last how many months now, you know?
And you get to the point where you’re thinking
they’re just winding us up.
[Int4P]
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I think at first people watch it and at first it’s
a shock thing, but after a while it’s just an
advert …
[Int18F]
This perception was reinforced by the fact that
the potential impact of swine flu, presented at the
outset of the pandemic, did not appear to have
materialised in the months that followed. Some
felt, however, that ‘downplaying’ of swine flu,
particularly by the media, was premature:
But with this new thing I find this far more
threatening that the media are getting now
because they’re inferring that it’s not as serious
as we thought. Which is absolute rubbish,
people have died, some people have been left
permanently damaged and I think it’s rubbish,
and they’re giving the impression that it’s all
gone away which it may not have done, I think
they’re a little premature.
[Int 20P]
Another perceived negative impact of media hype
was the fact that key messages were unable to get
through as they were hidden amongst the sheer
volume of information that was presented to
people, a view typified by this data extract:
Well basically there’s tons of information I
would say, but unfortunately the newspapers
tend to exaggerate it all I think. And what
you find you’re struggling to do is to pick
through what actually you need be watching
for, and what you don’t … so there’s kind of
a manic picture of this, people are frightened
and I think there are just too many sources of
information, that’s the impression I get.
[Int15F]
Inconsistency of information was also identified as
an issue by some participants:
The most useful was the television to be honest
… ‘cos they more or less spelt it out, the only
thing was that it kept changing week by week,
different criteria, one minute it was specific
groups, then it was another group.
[Int1P]
Although many participants had reservations
around how the swine flu pandemic had been
presented in the media, they did not consider the
pandemic as a whole to have been overhyped by
the government, particularly given the potential
impact of swine flu. In many ways the government
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was viewed as being in a ‘no-win’ situation,
whichever course of action they had taken, as this
data extract highlights:
I don’t think the government can basically do
anything to get it right basically, because they’d
just be wasting more money, you didn’t need
to have all that printing [of new leaflets] and
yet if it goes really wrong and nobody takes any
notice and say hey, it was only mild, and then
they all get it and lots more die, then they’ll
say, the government should have warned us. So
really, like, they’re between the devil and the
deep blue sea.
[Int20P]

Anxieties and concerns
Overall, participants did not indicate high levels of
anxiety or concern about swine flu, although some
did indicate that early in the pandemic they and
others had been very concerned:

jab and it’s protected us. And suddenly there’s
a flu out there what there hasn’t been a jab for,
and we can catch it as quick as anybody else.
And nobody quite knows what really effect it’s
going to have on us and I think this has been
some of it, because right at this time we’re
vulnerable, we’ve no protection given us. And
we all feel as we need that protection to get
through this … And I think that’s making us
worry.
[FG1(7)]
Although a number of participants voiced concerns
regarding swine flu, very few appeared to be
extremely anxious – indeed several indicated that
they were not concerned at all or appeared quite
fatalistic:
Well if we get it we get it don’t we? But … we’re
not putting ourselves into a position knowingly
that we’ll get it, that we’ll catch it off anybody
else.
[Int4P]

Alright, a lot of them panicked, but then you
can’t help panicking can you? If it’s somebody,
your child or your husband or whoever’s close
to you, you’re bound to panic.
[Int11F]

Well [if I catch it] then I move from here to
the graveyard, the cemetery, what the hell, it
doesn’t really matter [laughing] I’ve had my
three score years and ten, so I’m not bothered.
[Int 5P]

I only knew what I knew from the news and the
papers, like thousands were going to die and
all this … [at] the time you believe what you’re
hearing because you don’t know any different
and it’s quite frightening … ‘cos people saying
it [vaccine] hadn’t been tested and all this, that
loads of people were going to die. Well sadly
loads of people die of seasonal flu and it was no
higher or lower in particular than anything.
[Int10F]

No, I mean obviously it crossed my mind and
I thought, you can’t just isolate yourself, you
can’t make the front door a barrier because
there’s germs out there, you’ve just got to get
on with it, just got to get on with your life.
[Int18F]

The presence of an underlying condition in
patients and family members, and awareness of
how seriously ill patients could be if they developed
an infection, was a common source of anxiety:
… when swine flu kicked off and we thought,
well it’s a bit more pertinent to us than perhaps
to a normal healthy person and to our two
sons, they weren’t bothered at all, but we were a
little bit more worried I think.
[Int19F]
[with seasonal flu] we all feel quite safe because
we’ve got a protection and we know ordinary
seasonal flu can be serious. But we’ve got our
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

For others, their underlying condition was of
greater concern to them than swine flu:
[My wife’s] got such bad problems anyway,
it’s the least of her problems. I mean she’s
got sarcoidosis and she’s got aspergillosis,
there’s a third one as well … So the least of her
problems is swine flu, I mean she’s having to
cope with just living with them.
[Int15F]
I can’t eat properly and while I’m eating I’m
gasping for breath … so swine flu is the least
of my worries, if you know my meaning … this
[chest problem] is the priority. If I can get this
right, if I can at least walk a little bit more than
I can do now, I’d be happy.
[Int5P]
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Many of the concerns expressed by participants
revealed gaps in information, or failings in
information received by individuals, as can be seen
from the preceding data extracts, and the role of
quality information-giving in allaying concerns was
highlighted:
So when you get informed facts it does make a
big, big difference.
[Int10F]

Types of concern
A concern commonly expressed by both patients
and family members was how they would know if
they actually had swine flu:
[Re. leaflet] … it just had swine flu on it,
like information, like the symptoms, how to
recognise it, which is very much like the normal
flu what you get. That makes you panic a bit
more, thinking god, if you had normal flu,
would you have swine flu, or would it just be
the normal flu? … I mean I know they say you
get a really high temperature, but sometimes
you get a high temperature with a normal cold,
so it makes it complicated again, so you’re
thinking, where do I stand?
[Int3P]
I think that’s the main concern of not knowing
more than anything. You think to yourself, if
you started with a sore throat and aching, that’s
normal flu. Sore throat, runny nose, you know,
aching bones, I mean that’s all the normal
symptoms of swine flu, so I suppose then if
you’ve got three of them, they say two of them,
but surely to god two of them is not swine flu.
I mean we could have had it already and we
don’t know we’ve had it. And this is the thing,

you’re still worrying about it, but you could
have had it if you’ve had flu.
[Int11F]
Another common area of concern related to the
swine flu vaccine (Box 4), even amongst individuals
who normally had the annual seasonal influenza
vaccine. Safety was viewed as an issue given that
it was a new vaccine. Others were concerned that
the vaccination could impact on their underlying
condition and/or interact with the medications
required for their respiratory problem.
One participant was especially anxious about
the vaccine and the interview was dominated by
discussion of this topic. This participant’s fear of
the vaccine was greater than that of swine flu, even
though she had direct experience, through her
daughter, of how ill swine flu could cause someone
to become:
I was a bit concerned when my daughter had
it [swine flu], because she was poorly, she was
poorly with it … but she did get the Tamiflu
and yet, even though I saw her like she was,
I still at that time didn’t think, ‘Oh well, you
should have that [vaccine]’.
[Int7P]
Conversely, fear of swine flu itself had led some
participants to decide to have the vaccine, or to
encourage family members to do so, as a means of
alleviating anxiety:
I was a bit concerned over that because they
were saying it’s not been checked out enough
… and then anyway I just ended up having it
… because I don’t want to die having swine flu,
I don’t want to be poorly.
[Int3P]

BOX 4 Typical data extracts regarding concerns about the swine flu vaccine
R: How, how has it been tested, has it really and truly been tested as well as we’re led to believe it has shall we say?
R: That’s the question, yes.
R: Has it been rushed through or, you know, how, how safe is it?
[FG2]
I’ve been dithering about whether I should have an inoculation or not, but I suppose I really ought to, but – I mean I’m
so ill otherwise that I wondered whether it would do me any good [unsure] whether it would make me ill or not really.
But if not I don’t object to one, it’s just I know I’m not very well so, you know, it’s going to – if it’s going to affect
anybody I think it probably will bump me off.
[Int8P]
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I think once he’s had it I can relax a bit …
psychologically it will do him better because of
the complications he’s got.
[Int11F]

Behaviour change
Preventative measures
The general lack of anxiety amongst individuals
was reflected in the fact that most reported little, if
any, change in their behaviour as a result of swine
flu. However, it was apparent in most interviews
that behaviours recommended by official sources
had been taken up, hand hygiene in particular, as
the following data extracts illustrate:
I thought, you’ve just got to carry on with
your life, you know what I mean, I wasn’t one
of those that sat down and worried myself to
death about it. If you’re going to get something
you get it … I just took extra care. I always
carried one of these hand things around with
me, always, I still do now. So apart from that
I just steer clear of anybody that’s sneezing
or something, you know what I mean, things
like that. You can’t avoid it, you’ve got to carry
on with your life. Well that’s my philosophy
anyway.
[Int16P]
No, it’s not altered me at all, no. I’ve just
carried on normally … yes, I’ve started washing
my hands regular, I have done that … But as
far as being in crowds, no, that hasn’t bothered
me.
[Int14P]
While participants on the whole had not isolated
themselves, some were more conscious when in
public places or around people who might have
been symptomatic:
I have uh cut down going out, because, I mean
I live on my own as well, I’ve nobody to look
after me, and I’ve just been trying to keep
myself protected without shutting myself off,
for just thinking a little bit, should I go there.
[FG1(7)]
I won’t go if there’s a lot of people – if anyone’s
say got a cold, it could be a general cold or
anything like that: ‘don’t come into my house’
… and I feel a bit rude by saying it, but I’m just

scared … I don’t know if it’s being paranoid or
just being cautious.
[Int3P]

Help-seeking
When asked, most participants indicated that they
would telephone their GP, an NHS helpline or
their respiratory consultant for advice if they felt
that they had symptoms which could indicate swine
flu:
I would have phoned the doctor’s and asked
their advice, but I know there’s advice centres,
isn’t there? And I would have phoned them.
And, ‘cos I realise that going to surgeries,
going to hospitals, is just taking it there, so I
wouldn’t, the one thing I wouldn’t have done
was have gone there.
[Int18F]
Well, straight, I’d phone the doctor straight
away and probably be advised by them. If for
any reason I suppose I couldn’t get through to
the doctor I’d probably phone the helpline, the
NHS [Direct] helpline … and see what advice
they gave me.
[Int12F]
However, other views differentiated between
appropriate help-seeking for a person with a longterm condition and the general public (Box 5).
Amongst others, however, there was some
confusion about what was appropriate action
for people with a respiratory condition:
I know that they say you can’t [go to doctors],
but there’s a difference between – and this is
where I think the problem is, they weren’t told
what you did if you got really, really poorly
with it … [Son, has asthma and was ill with
confirmed swine flu. He said ‘I can’t go’, and
I said ‘Well I’m sorry but I’m taking you in’,
[daughter in law] said,’ oh you can’t take him
in because they won’t let you in’. I said ‘look
[name] if I don’t do something he’ll be dead
tomorrow’.
[Int20P]
There was considerable reticence about using
hospital services, and some confusion about when
or whether this would have been appropriate,
typified by this data extract:
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BOX 5 Views on appropriate health-seeking for people with long-term conditions

Well hers would probably be more complicated [if symptomatic] She’s got a consultant she sees at hospital, and she’s
got very complex breathing problems … But that would be her port of call, to me, the consultant would be the
expert who would know … [if complications] well there’s a chest specialist clinic at [hospital] and he’s a recognised
world expert in that area, so he’d be the first port of call [by telephone] … I wouldn’t move anywhere till we knew
what was going on.
[Int15F]
If it was [my wife], I would have been inclined to call an ambulance and get her to hospital quick, because on the two
occasions that she’s had pneumonia now she’s gone down hill very, very quickly … If it was my eldest son, who’s a
fit and healthy 20 year old, and he wasn’t getting better, then I would ring the GP and say, well this stuff either isn’t
working or – what shall we do next?
[Int19F]
For people with lung disease I would have said … seek advice from your GP or from the hospital … because I think
the risk of dying from breathing related things and the pneumonia and the other things were very high … OK don’t
go to your doctor and put others at risk, but ring and speak to your GP or the hospital regarding this change in your
already existing condition, and that would be right across the board [for long-term conditions].
[Int20P]

I know you could take them to hospital, but I
don’t know whether it’s always a good thing.
Unless, I mean it’s different if you’ve got
complications of course, I think you’d have to,
you know.
[Int12F]
Those who had sought help had typically had
positive experiences:
I thought I was starting with it once, and I did
phone the swine flu line up. And they told me
to go back to [NHS] Direct, to phone them up,
because they felt I needed to talk to somebody
with more experience, because of the existing
conditions I had. So as soon as I mentioned
that, they passed it on. And then from there
they said I had to phone my doctor up because
of the underlying condition I had, which I
did. And the doctor come out to me and they
also give you a prescription for the Tamiflu …
But that was done for me straight away … the
locum was out within an hour, so it was good.
[FG1(7)]

Vaccination uptake
A variety of factors appeared to influence whether
participants were likely to have the swine flu
vaccine or not. Perception of risk from swine flu was
one such factor:
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She [my wife] doesn’t, doesn’t seem to want to
go … she’s always had the 12 months’ influenza

jab … I think it’s a good idea to have it if you’re
offered it. But she seems to think that maybe
it’s not as bad an epidemic as it’s been built up
to be in the media and therefore it’s probably
no greater risk than normal 12 monthly, you
know, the annual winter flu that anybody can
get. So I think it’s on the basis of, ‘I probably
won’t get it’, kind of thing.
[Int19F]
No. The, the surgery asked me if, if I was
interested in getting that swine flu uh … And
I said what for? I said I’ve never had a cold in
all these years, I’ve never – I mean I get my
usual flu jab … [for] ten years I’ve been getting
[that].
[Int5P]
Others felt that it was better to rely on the body’s
natural defences to fight off infections:
I don’t worry about medical issues, I tend to
find they take care of themselves as long as you
look after yourself I think sometimes you’re
better off letting your body … do its work.
[Int13P]
Information-giving about the vaccine was felt
to be lacking, most indicating that they had
simply been informed that they were eligible to
have the vaccine, rather than being given more
detailed information to help them decide on the
appropriateness of the vaccine for them:
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I said, what for? I mean I’ve had my flu jab
like, I said isn’t that good [enough]. [They
said], you’re not forced to do it. So I said if it’s
optional, no thanks … That was on the phone
and that was it. No more.
[Int5P]
Some who had already received the vaccine also
indicated that they had received little in the way
of information at the time of vaccination, as clinics
specifically set up for the vaccination programme
were very busy:
Basically it was just like, go in, get the jab, and
then out again. No explanations or anything
… because everybody come into the surgery
at once to get the swine flu and we were like
queuing up and it was just jab and out.
[Int2P]
The influence of health-care professionals on the
uptake of the vaccine also became apparent during
some of the interviews, although participants
were not asked directly about this. Some had been
encouraged, either by their hospital specialist or
their GP to have the vaccine, given that they had
an underlying condition:
Well I was just called up for it from … the
doctor’s. They asked us if we wanted to have it
… I’d already had recommended that we did
[from specialist]. Well I did. I was vulnerable.
And I was in one of the first batches to go out
… You’re in and out. You only see the nurses
for that anyway.
[Int4P]
… in my condition, he [doctor] advises that I
should, but he’s not saying you’ve definitely got
to, I think it’s a random choice, you either do
it or you don’t. The flu, I mean, and warfarin,
I mean and things like that, I’ve got to do it …
but he said I would advise that you did.
[Int7P]
A small number of participants had felt slightly
pressurised into having the vaccine, even although
they had some reservations about taking it:
… so I said to her, do we have to come? Well
she said, well – in other words yeah … my
husband’s been going for years, but I wouldn’t
go … Because we had an auntie what died
about a week after she’d had one, and I knew

somebody else who’d died about a month after
having one, ‘cos you get, with the flu injection
you get like a bit of flu don’t you? … they more
or less said we had to have it.
[Int9P]
… even the receptionist pushed me to have it
and I said no, I’ll have to wait till the doctor
decides … so the receptionists are actually
pushing you to come in and have your
injection, and that’s without medical, you
know, from the doctor [with] knowledge of
what you’re on. So any side effects might be
more refer to you because you’ve got a chest
problem. They’re just thinking because I’ve got
a chest problem you should have it.
[FG3(R8)]
The influence of health-care professionals was
also apparent in other ways, their actions having
an impact, either positive or negative, on the
perceived safety of the vaccine:
R: I think a lot of it, you know, when you read
it in the press … I think reports in the press
when they say, only 25% of national health
workers, the nurses, what have you, have
agreed to have it. That then makes me think
they know something I don’t or – so to me it’s
very negative the way it’s been put into the
press, very negative.
R: But surely I think the ordinary flu jab was
very low in the take up from NHS workers
anyway, so there’s nothing very different in that
is there really? Maybe they’re anti-injections.
[FG2]
R: I don’t think they know enough about it,
and obviously my GP’s in the clinic, they’ve
all had it, and obviously they must have done
their research into it else they wouldn’t have
done, and all the receptionists have had it, and
I thought, well he wouldn’t – you know, going
through the doctors, ‘cos there’s seven, well he
wouldn’t have had it, you know, things like that.
And I felt a bit easier after talking to him, but
I’m still not sure. Can you get it twice?
[Int7P]
Although by the time of data collection the
majority of participants had been invited to have
the vaccine by their general practice, some felt
that there had been inappropriate delay in the
39
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vaccine becoming available for them or their family
member:
[My sister’s not had it as] there’s not been
enough vaccines coming through, they’ve got
500 and the GP has three and a half thousand
at risk patients … but of course they’ve got to
fit clinics in, you know, everybody’s overworked
with the swine – you know, all the surgeries,
and they just can’t get the clinics … she
wouldn’t have done it if I hadn’t told her to.
[Int 10F]
I’m 66, and [my GP] said, ‘sorry, you don’t
qualify for it, it’s only up to 65, and we’re
not giving it to other people at the moment,
regardless of the, the risk group they’re in,’
and if I phone him again in January to see if
you may get it. Now to me that is a disgrace,
it’s also going against what the government has
said, that it must be for people over six months
who are not at the risk group you should be
working off [sic], and [locality] has put a limit
on them being 65. And this is scary.
[FG1(R7)]

Oseltamivir use
A number of interviewees made reference to
oseltamivir when discussing help-seeking. There
appeared, amongst the sample, to be reservations
about both the efficacy and safety of this product.
I mean I’ve heard there’s a lot of side effects
with them and you can end up poorly with the
Tamiflu tablets and I didn’t fancy like taking
’em if I didn’t have it, if it wasn’t necessary.
[Int3P]
No we accepted that she needs to take
protection, so it’s silly not to take [the vaccine]
– where the Tamiflu thing is I think a totally
different thing. I think the injection’s more to
help you build up the antibodies and so on,
whereas the Tamiflu stuff is more you’ve got
it and take this and hopefully it will sort your
problems out.
[Int15F]
I don’t even know if Tamiflu works.
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[Int18F]

The media appeared to have influenced some
participants’ views, whereas others were influenced
by concerns about interplay with their existing
respiratory condition and treatment:

[Newspaper suggested] it could make you
really ill for a few days. Now whether that was a
deterrent just to stop people getting it just for
the sake of it I don’t know. But nevertheless,
when it came to me, I mean I was quite
concerned about it, because I’ve got complex
needs as you know.
[Int20P]
I’ve sort of heard conflicting information about
them, so I’m not sure that I would necessarily
dash off to get a dose of Tamiflu. Because I
mean the thing is it all comes back to this one
point that I’ve made, that really I’m not quite
sure what the effect would be with my own
particular problem … there is some doubt
[from the press] as to whether it is effective and
also whether in fact, whether it had any bad
side effects.
[Int17P]
At the other extreme, some interviewees made
reference to people having obtained oseltamivir as
a precautionary measure; this was typically viewed
as inappropriate:
And I know people were stupid, I remember
I heard on the radio about a guy whose wife
and his daughter, they thought they had the
swine flu, but he didn’t seem to have the
symptoms yet, but he lied over the telephone
knowing what the symptoms were. So … that
the minute he got it he would start taking
the medication, and I think that’s what a lot
of people have done. And I think people are
just – selfishness is just – something like this, a
pandemic, brings out the worse [sic] in people.
So my view is, I’m glad I didn’t take it earlier,
than panic. If I did get symptoms now, yeah,
I’d take it.
[Int15F]
There was also some confusion about eligibility for
and appropriate use of oseltamivir:
I must admit I’ve been a bit puzzled by that
because many people were treated with Tamiflu
when it all started to explode in the first
quarter of this year and then we were told after
you took it that if you got hit by the second
wave you can’t take the Tamiflu again. That’s
really bad.
[Int15F]
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Chapter 5
Discussion
Sample
There was a reasonable representation from most
demographic groups, although participation of
BME groups was modest. The representation of
diagnostic groups is fairly typical of that seen
in hospital chest clinics; the slight bias towards
‘other’ diagnoses in the family member sample
reflects the relatively high level of participation
of family members of patients with ABPA (n = 9),
mainly from the tertiary centre. Although the high
percentage of participants who did not know the
name of their own/family member’s diagnosis may
seem surprising, our previous work has indicated
that this is fairly common.56 The sample’s mean
age was over 60 years, although there was a good
age range that included representation of young
adults. The greater incidence of some respiratory
conditions (e.g. COPD and ILD) in older people1,2
may have contributed to the sample’s relatively
high mean age, as may recruitment through BLF
‘Breathe Easy’ groups in the North West region,
as these are typically attended by more older
than younger people. The swine flu pandemic
has mainly affected people younger than our
sample’s mean age. However, age was a secondary
consideration in this study. The chosen population
was a high-risk group, because of their chest
problems, hence, regardless of the high mean age,
the sample’s needs, concerns, behaviours and views
on the adequacy of the government’s response to
the pandemic remain of relevance. The impact of
the smaller than planned family member group
sample size is considered under ‘Limitations’.

Information
Patients’ and family members’ responses regarding
information were broadly comparable. Many
participants, both patients and family members,
would have welcomed further information about
swine flu, although few felt completely uninformed.
There was, however, an interesting contradiction in
the data (apparent in survey and qualitative data,
but particularly well highlighted in the latter):
many respondents reported feeling uninformed/not
having received information yet were aware of key
messages (e.g. regarding prevention). This suggests
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

that information may have been ‘absorbed’ from
a general background, which is encouraging from
the perspective of penetration of messages. It
does, however, highlight a well-recognised issue in
provision of health-related information regarding
retention and recall of material.57,58
More participants were ‘very’ or ‘fairly’ satisfied
with the amount of information they had received
about swine flu than were dissatisfied. Likewise, the
majority of patients and family members thought
that the information they had received about swine
flu was helpful. Factors that could have improved
the usefulness of information related to volume
(with both lack and excess of information being
commented upon); credibility, particularly the need
for mechanisms to help lay people better identify
trustworthy information; and consistency. The last
of these is particularly challenging in the context
of a pandemic, where the situation is constantly
changing and being reviewed,18–20 which some
participants did recognise.
High importance ratings were given to most
information topics and responses from patients
and family members were broadly similar, although
family members were consistently less likely to
rate items as ‘not at all important’. This apparent
lack of discrimination regarding ‘important’ and
‘unimportant’ information presents a challenge
for information developers when selecting what
to focus on or include. Internet-based material
may offer the most flexibility in this regard, as
readers can be provided with links to allow them to
read more widely. However, as some participants
noted, there are issues with respect to ‘reach’
and accessibility of internet-based information
(although this may become less of an issue over
time and with the government’s focus on improving
internet access). Written information is arguably
the most limited in this respect – yet participants
cited this as their main information medium.
Information relating to the risk of developing swine
flu and help-seeking was less commonly identified
as being of high importance in both groups; this
was particularly so for information relating to
family members’ risk. Interview data suggest that
this may have been due, at least in part, to fatalism,
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which has implications for education regarding,
and uptake of, preventative measures, as was noted
in an earlier swine flu outbreak, some decades
ago.59
Perhaps unsurprisingly, the item in both groups
with the highest percentage rating it as ‘very
important’ was ‘how swine flu might affect chest
problems’. Overall, however, importance ratings for
information specifically related to chest problems
did not differ markedly from those of more general
information (although this may be due to a ‘ceiling
effect’). This is interesting, as more than one-half
of both patients and family members in the survey
felt that people with chest problems and their
family members needed targeted information
and this was also an important theme in the focus
group/interview data. Although some information
targeted towards people with long-term conditions,
including respiratory problems, did emerge during
the course of the pandemic (e.g. on government
and health-care charity websites4,7,60,61), the volume
of such information remained low. Providing such
targeted information is challenging. Web resources
are clearly feasible although, as participants
highlighted, may not be accessible to all (and, in
this sample, had only modest levels of uptake).
Organisations such as the BLF or Asthma UK
could be a resource of targeted information, both
via websites and to members – but may not have
wide ‘reach’, may have limited resources and, as
our data suggest, may not be widely used. Use
of primary care disease registers as a means of
targeting information is a possibility but primary
care services were already heavily stretched in the
pandemic30 and may not, therefore, be able to
resource such an endeavour.
The most common medium through which
information was received was a leaflet delivered
to the participant’s home. Although these leaflets
were widely delivered to UK households, about
one-half of the sample did not appear to have
received such a leaflet – or were not aware of
having done so. This was actually a slightly higher
percentage than reported receiving the leaflet in a
UK-based general population survey conducted in
May 2009.16
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Mass media sources were also widely used – but
their credibility was limited, which is problematic.
The need to ensure that key messages are
delivered through the mass media to patients and
their family members in a way that is perceived
as credible and ‘untainted’ is apparent. For
participants in this study, health professionals,

particularly those in primary care, were identified
as a key actual and potential information source.
Perhaps unsurprisingly, hospital consultants
featured relatively highly for patients, but less so
for family members. The perceived importance
of health professionals regarding informationgiving may reflect participants’ perceptions of
‘special needs’ with respect to information and
also that they may come into regular contact with
health-care services. Only modest numbers had
used official websites or telephone helplines –
although interview/focus group data suggested
that these were perceived as an appropriate ‘first
line’ of information-seeking. The NPFS had been
established for several months by the time data
collection commenced31 and more participants
considered it to be useful than not. Low levels of
usage may therefore reflect perceived and actual
need, rather than being a reflection on usefulness.
Participants were asked a series of ‘true/false’
questions, which enabled understanding of swine
flu ‘facts’ (in so far as these existed) and ‘myths’.
These questions also enabled some exploration of
risk perception and penetration of key messages
being disseminated by official sources.4,7,24,60,61
Both groups were readily able to identify ‘myths’
(e.g. regarding eating pork products and
‘swine flu parties’) and some key messages, for
example regarding hand-washing. Some of the
recommendations in official information for
patients/the public had a strong evidence base.25
In some instances it is perhaps unsurprising that
participants were confused, for example on the
issue of prophylaxis for close contacts, official
guidance from the HPA was that these should be
given only to at-risk close contacts on the basis
of ‘case-by-case’ assessment,52 but even reports
aimed at health professionals were sometimes
misreporting this guidance.62
There was some confusion regarding antiviral
treatment (both what it was and who would be
eligible for it); the high level of misperception of
oseltamivir as a vaccine for swine flu is particularly
notable and suggests a need for improved future
information-giving. Similarly, a lack of information
about the swine flu vaccine was noted, even at
the point of administration, which is a cause
for concern. The challenge of ensuring fully
informed consent in the context of a pandemic,
with attendant pressure on services, is apparent.
Participants rightly identified themselves as being
in an at-risk group, but some then had their
expectations confounded by finding themselves in
the ‘wrong’ at-risk group, which led to confusion
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and frustration; these data suggest that future
information about eligibility for vaccination in atrisk groups needs to be clearer.
There was appropriate recognition of the
greater risk posed by swine flu to people with
chest problems, in terms of complications and
mortality.4,60,61 However, most patients and family
members also considered people with chest
problems to be at increased risk of developing
swine flu, which was not consistent with key
messages being delivered either to the general
public or to this group specifically.4,7,24,60,61 Indeed,
there appeared to be limited awareness overall
of who was most likely to develop swine flu, as
questions regarding particular age groups were
also often answered incorrectly. The data highlight
a need to improve future communication of
information regarding susceptibility. Doing so
would be challenging, especially in a media climate
that focuses on ‘high-impact’ stories and may
therefore skew public perceptions of susceptibility.
Most patients and family members appropriately
identified symptoms that had and had not been
indicated as ‘typical’ of swine flu (e.g. sudden high
fever) in authoritative patient information.4,7,24,60,61
Some ‘complications’ (as opposed to ‘typical’
symptoms) of swine flu (e.g. confusion, change
of sputum colour) were identified by sizeable
numbers of both patients and family members as
swine flu symptoms. Over one-half of the patient
sample and one-third of the family members were
not aware that diarrhoea/stomach upset could be
a swine flu symptom. This group of items had the
highest non-response rate, for both patients and
family members. Participant fatigue is possible,
although later questions were answered well. It is
therefore possible that at least some of those who
did not respond were unsure and hence unwilling
to commit.
The importance of the mass media in shaping
views on and responses to swine flu and its
treatment was readily apparent, particularly in the
qualitative data. This was particularly notable with
respect to vaccination and, especially, oseltamivir.
By the time of this study – and particularly towards
the latter part of data collection (December 2009/
January 2010), several highly critical articles, some
underpinned by criticism from scientists, had
appeared, especially in certain sections of the UK
mass media, questioning the value of oseltamivir
and alleging ‘hyping’ of the risk of swine flu by
pharmaceutical companies to promote product

sales.63–67 A television programme in December
2009,68 which related to a Cochrane review in a
respected medical journal,69 questioned the efficacy
of oseltamivir; this was widely picked up in other
sections of the media. Few participants mentioned
specific media stories, and none highlighted the
television programme noted above. However, many
spoke in general terms about stories in the media
and it was clear that these were raising doubts for
some about whether or not to take oseltamivir, if
prescribed, or to be vaccinated. There is a clear
tension between the role of the media in tackling
controversial issues and raising questions about
government policy – legitimate activities within a
democracy – and the need to ensure that important
public health messages are not drowned out
with associated implications for health-related
behaviour.
Mass media appeared to have a conflicting
role, being both a widely used and influential
information source, but also one that lacked
credibility and, at times, caused confusion and
created anxiety. Participants were widely sceptical
about information received through the media,
both in terms of accuracy and intention. However,
they also recognised the strength of mass media
sources and their potential value as means of mass
communication regarding swine flu. This duality
is important from a policy perspective, with the
need to recognise the strengths and limitations of
mass media sources in communicating information
regarding a pandemic being apparent. Participants
made some interesting suggestions to improve the
clarity and credibility of future messages, such as
‘kite-marking’ official information and limiting
media sources to reporting only official information
and ‘facts’. Some of these would be unfeasible or
unenforceable. However, the potential usefulness
and acceptability of some approaches (e.g. ‘kitemarking’), both to intended recipients and to
media outlets, could be explored.

Concerns
In the patient sample, more were worried than not
worried about swine flu and its associated risks,
although interview/focus group data suggested
that individuals were typically not highly anxious
and, indeed, were sometimes fatalistic or even
complacent. Overall, participants appeared to have
taken a very measured stance with respect to swine
flu, with their perceptions often being coloured by
previous experience of ill health.
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Almost two-thirds of the patients incorrectly
identified themselves as being more likely than
others to develop swine flu, but over three-quarters
correctly identified their greater likelihood of
developing complications.4,7,24,60,61 There was a
relatively low level of confidence in ability to
recognise swine flu symptoms and complications,
but more regarding taking action if swine flu was
suspected.
There were lower levels of concern about personal
risk of swine flu in the family sample. Nonetheless,
almost one-half of the sample were ‘very’ or ‘fairly’
worried about catching swine flu, and one-third
were concerned that they might die from it, while
around one-third incorrectly identified themselves
as being more at risk of catching swine flu or
developing complications of it because of their
having a family member with chest problems.
By contrast, family members’ levels of concerns
about the risks posed to their relative with a
chest problem by swine flu were high – this was
supported by interview/focus group data, where
family members more commonly spoke about risks
for/needs of patients than themselves.
Data from study participants suggest that some
key messages regarding risk had penetrated
well, whereas others had not done so. The data
regarding concerns and risk perceptions contrast
with international general population surveys,70–72
which indicated that by autumn and winter 2009–
10 levels of concern about swine flu had dropped
markedly and to quite low levels.
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Confidence in the benefit of vaccination was
high in both groups, and family members were
particularly confident of the benefits for their
relative with a chest problem – more so, indeed,
than patients themselves. This contrasts sharply
with general population surveys, though from
outside the UK, which indicated lack of confidence
in vaccination.70–72 The UK-based Ipsos MORI
poll did not specifically ask about swine flu
vaccination (it was conducted in May 2009, well
before vaccination programmes began), but at that
point 84% of their 1000 respondents disagreed
with the statement that ‘there is nothing that can
be done to treat people with swine flu’.16 A recent
systematic review of the effectiveness of antiviral
medications in influenza (not specifically swine flu)
showed that such drugs were effective in reducing
symptom duration (by 0.5–1.5 days for general
populations and 0.5–0.75 days for at-risk groups),
although data reviewed were described as often
being ‘limited’.69 Interestingly, participants in our

study had greater confidence in vaccination than
in antiviral treatment. It is not fully clear why this
was the case, although in the qualitative data the
influence of the media was readily apparent and
concerns about interplay with existing symptoms/
medications also came into play.
With respect to concerns, the role of the mass
media was again apparent, particularly in the
qualitative data, with media reports from the time
of the initial outbreak in Mexico (April 2009) up
to a few months after the pandemic being declared
(June 2009) clearly having generated concern and
later media treatment of the pandemic (from the
latter part of 2009 and early 2010, which coincided
with the data collection period for the present
study) potentially contributing to complacency.
There was some sense that the threat of swine flu
had been overhyped – again a common theme in
the media, even from before the declaration of the
pandemic and certainly by late 2009/early 2010
(when data collection for our study was taking
place), by which time it was apparent that the virus
was milder than anticipated.63,66,67 However, fewer
in our study than in general population studies
in the UK and USA considered that there had
been ‘overhyping’ of the risk from swine flu.16,70–73
For our participants, the sense of overhyping
was tempered by recognition of the potential
seriousness of swine flu – or, indeed, any flu – for
people with respiratory conditions.
Participants in our study were generally
supportive of the government’s health services
response to swine flu, recognising the tensions
and uncertainties inherent in dealing with a
pandemic. In this regard, they were similar to
participants in the Ipsos MORI general population
survey16 – although this was conducted in May
2009 (and therefore preceded the declaration of
the pandemic), hence the data are not entirely
comparable. It is interesting that our participants
remained so positive about the government’s
response as, by the time of data collection (and,
in some instances, even before the declaration of
the pandemic), some sections of the mass media
in the UK and internationally – and even some
scientists – were becoming increasingly hostile
about the effectiveness of governments/the WHO
and the perceived influence of pharmaceutical
companies.63–68 The government, the Council of
Europe and the WHO are all conducting reviews
of responses to the pandemic, in part to address
the proportionality of these responses and the
influence of the pharmaceutical industry.74–76
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Behaviours
Our data, as with any survey, addressed selfreported, rather than observed, behaviour.
However, particularly given the nature of the
behaviours that it would have been necessary to
observe in relation to the swine flu pandemic (use
of tissues, hand-washing, changes to daily living
activities, etc.), observational methods would have
been completely unfeasible.
Overall, both groups reported only modest
levels of adoption of preventative measures –
this is consistent with general population survey
data from before the start of the pandemic16,17
and similar surveys conducted throughout the
pandemic outside the UK.70–72 However, the
changes in behaviour reported by respondents
were largely appropriate and reflected key health
messages.4,24
Hand-washing and use of sanitising hand gel were
the two most commonly reported preventative
behaviours. Very few of either group reported
wearing a surgical mask – perhaps unsurprising as
this was not recommended by authoritative sources
in the UK.4,24 Patterns of preventative behaviour
were similar in the two groups.
Levels of regular uptake of the annual seasonal
influenza vaccination were higher among patients
than family members, which is consistent with data
regarding uptake patterns.3 Previous vaccination
levels in both groups were higher than is typically
reported in people with chest problems and family
members of people with long-term conditions.3
Most patients, but fewer family members, intended
having the swine flu vaccination – although the
latter group were strongly in favour of their family
member with a chest problem receiving the swine
flu vaccine. The percentage of study participants
intending to have swine flu vaccination (83.8%
of patients and 68.3% of family members) was
much higher than the percentage from clinical
risk groups who actually took up the vaccine in
North West England (37.3% at the end of February
2010; no data for family carers available77). Our
data also contrasted with national figures for
clinical risk groups both under 65 years and over
65 years (35.7% and 40.0% respectively, at the
end of February 2010; no data for family carers
available78) and with uptake by frontline NHS staff
(40.6% in North West79 and 39.9% nationally78 at
end of February 2010). Our data, collected between
October 2009 and January 2010, relate to intended
behaviour; we do not know how many actually did
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

take up the vaccination. Those who respond to
surveys are more likely to have an interest in the
topic,50 which may explain the exceptionally high
levels of vaccination intent in the sample. It is
also possible that recruitment through a network
of patient support groups may have impacted on
these data, as such patients may be more motivated
with respect to health care.
Messages from official information sources
regarding appropriate help-seeking4,24 appeared to
have been taken on board. If swine flu symptoms
were suspected, the most common initial intended
help-seeking action was to telephone a GP; the
contrast in patients’ and family members’ selfrelated behaviour and family members’ advice
to patients was notable. Patients’ and family
members’ proposed behaviour was consistent with
advice from authoritative sources, which advised
those in at-risk groups to make early recourse to
professional help.4,24 Although primary care sources
and health help/telephone lines would more
commonly have been used, it was still the case that
more than one-quarter of patients would have
sought help from hospital (either A&E department
or chest clinic); the small numbers selecting ‘walkin chest clinic’ may reflect the lack of availability of
these at all sites. The modest use of websites and
very low recourse to community pharmacists are
notable. Encouragingly, and perhaps related to
the reported levels of knowledge and information
about swine flu, few patients or family members
would not have known what to do on suspicion of
swine flu. These data provide useful insights into
likely demand on health-care services from this
high-risk group and, as with information-giving,
highlight the centrality of primary care services,
especially GPs, during the pandemic.
Interview and focus group data revealed
considerable reluctance to use emergency services
and some confusion about when/whether it was
appropriate to do so. This is notable, especially
as people with respiratory conditions, particularly
COPD, are known to be high users of emergency/
hospital services, especially during the winter
months.2 The reasons for this reluctance may
therefore merit further investigation, as they may
have implications for information-giving in future
comparable circumstances.
Patients and family members seemed generally
able to discriminate between ‘typical’ swine flu
symptoms55 and ‘red flag’ symptoms such as chest
pain or haemoptysis. However, some symptoms
(e.g. confusion/drowsiness, change in sputum
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colour and increased wheeze) elicited lower levels
of intended help-seeking, despite being a potential
cause for concern, particularly in patients. There
were relatively high levels of intended helpseeking for problems such as aching muscles,
sore throat and tiredness, which were identified
in authoritative patient information as ‘typical
symptoms’, rather than complications of swine
flu.55 Family members generally reported greater
likelihood of help-seeking on behalf of their
relative with a chest problem than on their own
behalf, regardless of the symptom. This highlights
the well-recognised contribution of family
members and informal carers in the management
of respiratory conditions, including surveillance/
symptom monitoring.80,81 It also highlights the
practical and emotional burden – again wellrecognised80–82 – on family members.
Interestingly, with respect to behaviour, role
modelling by health professionals, both directly
experienced and as reported in the media,83–86
also appeared to play an important role. This was
particularly the case with respect to perceived
credibility and hence likely uptake of swine flu
vaccination. Health professionals also appeared to
play an important role in persuading – sometimes
to the point of perceived coerciveness – patients
and family members to take up vaccination, but this
was not always accompanied by information-giving
to facilitate informed decision-making. Finding
ways in which people with respiratory conditions
and their family members can be supported in
making informed decisions about vaccination is
important for the future, particularly given the
typically low levels of influenza vaccination uptake
in this patient group.

Limitations
The study took place in one geographic region
(North West England) and focused on one disease
group (people with respiratory problems) and their
family members. Survey data were cross-sectional,
hence relate only to the time point at which they
were collected and collated, in the UK autumn/
winter of 2009–10. This was during the anticipated
winter peak of the swine flu pandemic in the
UK, but occurred several months after the first
announcement of the pandemic and associated
peak in both reported UK cases and media interest.
The target sample size for the patient group
in the survey was exceeded. The response rate
46

from the patient survey, though modest, was
fairly typical of this type of survey;50,51 low and
declining response rates have been identified as
a methodological issue in survey research for a
number of years.50,51 Our goal of recruiting n = 200
into the family sample was not achieved, hence
this element of the study was underpowered for
logistic regression. However, bivariable analyses
on key variables indicated that this would not have
been appropriate anyway (although the potential
impact of the sample size itself is recognised here).
Family members were selected by patients or selfselected, hence we were not able to ensure even
numbers of different family relationships. These
are acknowledged as limitations of the study.
It is not fully clear why the response rate from
family members was so poor – however, these are
recognised as a ‘hard-to-reach’ group in health
research, not least because of the challenges of
accessing them, typically through third parties.87,88
Possible explanations for the low response
rate are that patients were reluctant to pass on
questionnaires; that family members were aware of
patients’ having completed a questionnaire (and
possibly even how they had responded), hence did
not feel they had anything extra to add; that the
extra length of the family member questionnaire
was off-putting; or that the issue was not perceived
as salient by family members. Sheehan50 suggests
that salience is a more important factor than
questionnaire length. Likewise, it is not clear why
the response to the newspaper advertisement was
so poor; other studies that have used this approach
have had a good response89 and the advertisement
was prominently placed in a high-circulation
region-wide newspaper. The timing of the
advertisement (November 2009) may have been a
factor, as the level of media and public interest in
the swine flu pandemic was waning by this time;70–73
this is consistent, again, with Sheehan’s50 assertion
regarding the importance of salience in survey
response rates. We had planned to undertake
between four and six focus groups. Only three were
actually undertaken. However, analysis of the data
from the three focus groups completed suggested
that any additional groups would have been
confirmatory, rather than adding any new data.
The sample had a relatively high mean age and
only modest representation from BME groups. Poor
participation in surveys by young adults and people
from BME groups is recognised as a problem
nationally and internationally.90 Given the short
duration of the study, our ability to use strategies
known to increase participation from hard-to-reach
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groups (e.g. through provision of questionnaires in
alternative languages and formats90) was limited.
Recruitment through BLF ‘Breathe Easy’ groups in
the North West may also have had some impact on
sample composition, as these are typically attended
by more people with COPD than other conditions
and most attendees will have moderate to severe
disease. Attendees tend to be older individuals and,
although there is typically a reasonable gender
mix, carers/family members and people from BME
groups tend to be under-represented. It must
also be recognised that support group attendees
may be more highly motivated/interested in their
condition than others. These are acknowledged
as limitations of this recruitment approach. They
are, however, countered by the ready accessibility
of the groups and by their being well established,
which greatly enhanced questionnaire distribution,
response rate and focus group dynamics/discussion.
The respiratory clinics that were selected all
had diverse patient populations, which included
people with asthma. However, people with mild
respiratory conditions, particularly asthma, are
less likely to attend hospital chest clinics. We
considered it inappropriate to collect data in
primary care, given the pressure on services
during the pandemic. Furthermore, our previous
experience in conducting surveys of information
needs and treatment decision-making in people
with asthma in both primary and secondary care
suggests that the response rate from those with
mild disease would have been poor anyway, as they
do not engage with these issues,91,92 a key issue in
promoting participation in surveys.50,91
The instruments used were developed specifically
for the study, although they did draw upon existing
literature, and, where possible, used questions/
phrasing that mirrored those used in the national
Ipsos MORI general population poll, conducted
on behalf of the HPA.16,17 They were developed
in close collaboration with a User Reference
Group, consisting of people with chest problems
and their family members. The instruments were
designed and tested for use only with people with
respiratory conditions and their family members
and were only available in English and written
format. They would need further validation and
revision before they could be used in future studies
or developed into other languages/alternative
formats. Survey participants were invited to
provide ‘any other comments’, and some of these
provided suggestions for future improvement of
the questionnaires, including reducing their length,
which could facilitate such revision.
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The research approach
This project was part of a national programme of
commissioned projects relating to swine flu. These
were short studies, commencing in September
2009 and having to be completed by January 2010.
The studies received expedited research ethics and
governance approval and were adopted into the
NIHR portfolio.
Expedited approval was invaluable in ensuring that
the project could commence in a timely manner
and was vital to its feasibility, given the short
timescale. It was challenging, however, for both
the researchers (with respect to rapidly preparing
materials while still ensuring quality submissions,
and for staff in research ethics and governance
offices) and the committee members (who had to
deal rapidly and at short notice with documents);
this raises questions about how many such projects
could be dealt with by these organisations at any
one time. There were particular challenges for
work of the sort reported here, which involved
development and testing of instruments prior to
commencement of the study and, importantly,
ahead of submission for ethics and governance
approval.
The short duration of the study highlighted
numerous practical and organisational challenges.
The slowness of many usual procedures (notably
recruitment) was challenging and required
innovative solutions – although some of these
brought their own challenges, as they entailed
working outside of usual procedures. Our
experience suggests that if the ‘rapid-turnaround’
approach adopted for this call were to be more
commonplace, organisations conducting research,
such as universities, would need to adopt new, and
in some instances more efficient, ways of working.
Having short-duration projects would also have
implications for how contract research staff are
employed and work.
The short duration of the project meant that the
level of direct involvement from the Principal
Investigator was necessarily much higher than
would otherwise have been the case, especially
during the set-up and early stages of the study.
If this approach were to be adopted more widely,
it would therefore have implications for the
Principal Investigators’ time and the number of
projects in which they could be involved. Principal
Investigators and their employing organisations
would need to carefully consider the ‘cost–benefit’
ratio of responding to such calls for research.
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The short timescale also meant that there was very
little scope for slippage. It is important for funders
and researchers to recognise that any delay (even
of only a few days), unforeseen circumstances
(e.g. as in the our case, the severe winter weather,
which affected BLF ‘Breathe Easy’ group meetings,
clinic attendance rates and patients’ health and
hence ability to take part in the study) or, indeed,
sickness within the project team (especially of
the Principal Investigator) will have much more
marked implications for a study than would usually
be the case. Windows for data collection will also
be much more circumscribed than usual, which has
implications for project timelines and for what can
feasibly be done during a study.
On a positive note, the rapid turnaround
approach ensured that a large volume of data were
collected in a short period of time – although it
did circumscribe the extent to which these data
could then be analysed and full use made of
them. The approach should ensure that data are
communicated much more rapidly, with more
timely adoption of findings/recommendations,
where appropriate.
Having rapid-turnaround projects has significant
implications for user involvement in research.
It highlights very clearly the importance of
researchers developing strong and sustained
relationships with users and user groups if they
are to be meaningfully involved in such aspects as
development of study protocols, instruments and
patient information sheets. Had we not already
had well-established links with patients and user
groups, it would not have been possible to secure
meaningful user involvement in such a short study.
Likewise, having well-established clinical contacts
and networks is vital to the successful setting up
and conduct of rapid-turnaround studies. The
approach also has implications for the ability to
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adopt measures to promote inclusion of hard-toreach groups.
Conducting research during a pandemic was
challenging and had implications for what
could and could not be attempted. Pressure on
services due to the pandemic was apparent – for
example, at some sites outpatient clinics were
heavily involved in staff vaccination programmes.
Research, therefore, was not necessarily always a
priority. It is our strong belief that undertaking
survey research in primary care during the
pandemic would not have been feasible –
although we therefore ensured that distribution
of questionnaires was minimally burdensome for
frontline staff in clinics, we believe that even a
small amount of extra burden would have been
unacceptable to, and unfeasible for, primary care
staff. The situation in a pandemic changes from
week to week, which has implications for data
collection methods and, especially, instruments
– for example, some approaches, such as focus
groups, may become unfeasible during a serious
pandemic and questionnaires/interview topic guide
content may need to be altered. Our survey data
collection methods and questionnaires were not
altered during the study (although steps were taken
to encourage distribution of questionnaires at some
sites). The iterative approach used in interviews
and focus groups did enable us to feed issues raised
by earlier participants/groups and in the media
into data collection as appropriate.
The commissioning of studies was such that they
were timed to commence and take place during
the anticipated winter peak in swine flu. This did
not emerge as anticipated. Although this could not
have been foreseen, it did have implications for
work of the type reported here, which focused on
individuals’ views and needs, and did, we believe,
contribute to the low response rate, especially for
the newspaper advertisement.
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Chapter 6
Conclusions

O

ur data suggest that people with chest
problems and their family members were
generally well informed with respect to swine
flu, but that some gaps in information-giving
and knowledge remained and better targeting
of information towards the specific needs of
people with respiratory conditions and their
families would have been welcomed. The need for
information to help patients and family members
discriminate between seasonal influenza, swine
flu and symptoms of their respiratory problem
was particularly highlighted; development of
such information would be challenging, given
the overlap between symptoms. Patients and
family members also highlighted the importance
of information being developed to aid them
in understanding the likely impact of swine flu
on their respiratory problem. As participants
themselves noted, this need may extend to many
long-term conditions.
The majority of patients were not highly anxious
about swine flu and this was also true of family
members. There was some confusion about who
was at risk of developing swine flu, suggesting
that messages regarding this issue were not as well
communicated as they might have been. However,
there was a clear recognition of people with
respiratory problems as being at greater risk than
the general population of swine flu complications.
Despite this, survey response rates, particularly
amongst family members, suggest that the topic of
swine flu, by the time the study was commissioned
and undertaken, may have had limited saliency.
Behaviour change was modest, but in line with
recommendations from authoritative sources, and
there appeared to be good levels of penetration
of some key messages regarding prevention and
help-seeking. Vaccination intent was very high in
this sample, which may have been owing, in part,
to effective communication of risk, but may also
have been influenced by sample composition.
Some concerns about vaccination, especially with
regard to safety and interaction with underlying
respiratory problems and associated medications,
were apparent. This suggests that there is more
to be done to ensure appropriate communication
of risk. It is also somewhat paradoxical, given the
high levels of vaccination intent.
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The influence of the mass media on perceptions
of and responses to the pandemic was apparent,
especially within the qualitative data. In particular,
questioning in the mass media of the effectiveness
of antiviral medications may have affected
views on and willingness to take these. Our data
highlight a contradiction with respect to the role
of the mass media as a communication medium
within a pandemic, in that they were widely used
but of questionable credibility. Likewise, the data
highlight tensions between the use of mass media
as a means of raising awareness versus its potential,
through perceived oversaturation, ‘hyping’ or
misrepresentation of issues, to reduce interest in a
pandemic.

Recommendations for
future research
Based on our findings, we make the following
recommendations for future research:
•

•

•

•

•

Work to identify effective means of delivering
targeted information to high-risk groups
during a pandemic would be of particular
value.
Follow-up work to establish whether vaccination
intentions were followed through (and, if not,
why this was the case) would be of value. It
would also be interesting to seek to establish
why these patients and family members
were so highly motivated and whether this
could provide lessons for future vaccination
programmes.
Further research to improve understanding of
perception of risk (from the effects of swine
flu and from vaccination) and its influence on
decision-making in high-risk groups is needed,
and could make a valuable contribution to the
efficacy of future vaccination programmes.
Future work is needed to establish whether
issues identified by our participants regarding
the role of the mass media would also be raised
by people with respiratory conditions more
widely or by other high-risk groups.
Given the extensive reporting of the pandemic
by the mass media and, indeed, the use by
health-related agencies of the mass media to
communicate pandemic-related messages,
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work is urgently needed to explore further the
influence of mass media reports on pandemicrelated knowledge and behaviour in highrisk groups and to better understand how
mass media can most effectively be used to
communicate risk data, especially to high-risk
groups in a pandemic.
Issues of saliency suggest lessons for timing of
future comparable research within a pandemic.

•

Our experiences highlight the need to
recognise and develop strategies to overcome
the challenges of including hard-to-reach
groups (including family members, BME
groups and young adults) when undertaking
short projects in the context of an ongoing
pandemic.
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Appendix 1
Newspaper advertisement for
participant recruitment
People with chest problems and swine flu
•
•

Are you at least 18 years of age?
Do you have a chest problem?

•

Do you a have a family member with a chest problem?

OR

If ‘Yes’, we would like to invite you to take part in a research project about swine flu*
We’d like you to tell us about:
•
•
•

what information people with chest problems and their family members want regarding
swine flu and who they want it from
whether people with chest problems and their family members have any worries and
concerns about swine flu, and what these are
whether people with chest problems and their family members are doing anything different
in their daily lives because of swine flu

If you agree to participate, you will be asked to take part in a telephone survey – our researcher will
phone you and it will take about 30–45 minutes to complete.
INTERESTED?
Please phone [NUMBER], so we can tell you more about the study and answer your questions.
*The study is being run by a team from the University of Manchester and Wythenshawe Hospital. It
is funded by the National Institute for Health Research, on behalf of the Department of Health, as
part of its national swine flu research programme.
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Appendix 2
Patient questionnaire*
(*Not in original font/type size.)

People with chest problems and swine flu
Identification Number: _____________________________
Date: _____________________________
1. How much do you know about swine flu? (Please circle one answer.)
1. None of the things I need or want to know
2. A bit, but I’d like to know more
3. Quite a lot, but I’d still like to know more
4. As much as I need or want to know
2. What, if anything, is the ‘number one’ thing you would like to know about swine flu?
(If nothing, please state.)

_____________________________________________________________________________________
3a. How important do you think it is for people who have a chest problem to receive information about
each of the following topics? (Please circle one number for each item.)
Not at all important

Very important

→

1. What swine flu is and what it does to your body

1

2

3

4

5

2. Whether swine flu is different from ordinary flu

1

2

3

4

5

3. How serious swine flu is and the outlook for people who catch
it

1

2

3

4

5

4. Whether there is a vaccine (flu jab) available for swine flu yet
and who will get it

1

2

3

4

5

5. The treatments available for swine flu and how effective they are 1

2

3

4

5

6. What the symptoms of swine flu are

1

2

3

4

5

7. How to recognise if you might have swine flu

1

2

3

4

5

8. What to do if you think you have swine flu

1

2

3

4

5

9. How to recognise complications of swine flu and what to do
about them

1

2

3

4

5

10. How likely it is that you will catch swine flu

1

2

3

4

5

11. How to prevent the spread of swine flu

1

2

3

4

5

12. How to reduce your risk of catching swine flu

1

2

3

4

5

13. How swine flu might affect chest problems

1

2

3

4

5

14. Whether people with chest problems are more likely to catch
swine flu than other people

1

2

3

4

5

15. Whether the families of people with chest problems are more
likely to catch swine flu than other people

1

2

3

4

5

16. Whether people with chest problems are more likely to develop
complications or die from swine flu

1

2

3

4

5
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Not at all important

Very important

→

17. Whether treatments for swine flu are safe for people with chest
problems

1

2

3

4

5

18. Whether treatments for swine flu can interfere with treatments
for chest problems

1

2

3

4

5

19. Where to get information, help or support (e.g. if you are
worried or want to know more about swine flu)

1

2

3

4

5

3b. Are there any important items missing from the above list? If so, what are they?

_____________________________________________________________________________________
4. How useful do you think each of the following is/could be as a source of information about swine flu
for people with chest problems? (Please circle one number for each item.)
Not at all useful

60

Very useful

→

1. Friends/relatives

1

2

3

4

5

2. General practitioner (GP)

1

2

3

4

5

3. Hospital consultant

1

2

3

4

5

4. Other hospital doctor

1

2

3

4

5

5. Specialist nurse (hospital or community)

1

2

3

4

5

6. District nurse

1

2

3

4

5

7. Health visitor

1

2

3

4

5

8. Nurses on hospital wards/at hospital clinics

1

2

3

4

5

9. Practice nurse (GP’s nurse)

1

2

3

4

5

10. A&E (casualty) department

1

2

3

4

5

11. Walk-in centre or minor injuries unit

1

2

3

4

5

12. Community pharmacist (chemist)

1

2

3

4

5

13. NHS Direct (staffed phone line)

1

2

3

4

5

14. The HPA

1

2

3

4

5

15. Television

1

2

3

4

5

16. Radio

1

2

3

4

5

17. Posters or billboards

1

2

3

4

5

18. Medical book/journal

1

2

3

4

5

19. Magazines

1

2

3

4

5

20. Newspapers

1

2

3

4

5

21. Leaflets

1

2

3

4

5

22. Government website (www.direct.gov.uk/pandemicflu)

1

2

3

4

5

23. NHS Choices website (www.nhs.uk)

1

2

3

4

5

24. Other website

1

2

3

4

5

25. Health-related charities

1

2

3

4

5

26. Patient support/self-help groups

1

2

3

4

5

27. National Pandemic Flu Service (website and phone line)

1

2

3

4

5
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5. Now please tell us which of these items you personally would use as a source of information about swine
flu. (Please indicate by circling one number for each item.)
Not at all useful

Very useful

→

1. Friends/relatives

1

2

3

4

5

2. General practitioner (GP)

1

2

3

4

5

3. Hospital consultant

1

2

3

4

5

4. Other hospital doctor

1

2

3

4

5

5. Specialist nurse (hospital or community)

1

2

3

4

5

6. District nurse

1

2

3

4

5

7. Health visitor

1

2

3

4

5

8. Nurses on hospital wards/at hospital clinics

1

2

3

4

5

9. Practice nurse (GP’s nurse)

1

2

3

4

5

10. A&E (casualty) department

1

2

3

4

5

11. Walk-in centre or minor injuries unit

1

2

3

4

5

12. Community pharmacist (chemist)

1

2

3

4

5

13. NHS Direct (staffed phone line)

1

2

3

4

5

14. The HPA

1

2

3

4

5

15. Television

1

2

3

4

5

16. Radio

1

2

3

4

5

17. Posters or billboards

1

2

3

4

5

18. Medical book/journal

1

2

3

4

5

19. Magazines

1

2

3

4

5

20. Newspapers

1

2

3

4

5

21. Leaflets

1

2

3

4

5

22. Government website (www.direct.gov.uk/pandemicflu)

1

2

3

4

5

23. NHS Choices website (www.nhs.uk)

1

2

3

4

5

24. Other website

1

2

3

4

5

25. Health-related charities

1

2

3

4

5

26. Patient support/self-help groups

1

2

3

4

5

27. National Pandemic Flu Service (website and phone line)

1

2

3

4

5

6a. Have you already had any information about swine flu? (Please circle one answer.)
–– Yes
–– No
6b. If YES, where from? (Please circle all that apply.)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Leaflet delivered to my home
Leaflet picked up somewhere else
Poster displayed at work
Poster displayed at GP surgery
Poster displayed at hospital
Internet – NHS Choices (www.nhs.uk)
Internet – government website (www.direct.gov.uk/pandemicflu)
Internet – health-care organisation or health-care charity website
Internet – other website
NHS Direct (phone line)
The Swine Flu Information Line (phone line, recorded information)
Other telephone helpline (e.g. health-care charity)
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Friends or relatives
General practitioner (GP)
Practice nurse (GP’s nurse)
Receptionist at GP’s surgery
Community pharmacist (chemist)
Specialist nurse (hospital or community)
District nurse
Health visitor
Hospital consultant/specialist doctor
Other hospital doctor
Hospital doctor’s secretary or clinic receptionist
Nurses on hospital wards or at clinics
Other health professional (e.g. physiotherapist, occupational therapist)
Minor injuries clinic or walk-in centre
A&E (casualty) department
National Pandemic Flu Service (website and phone line)
The HPA
Television
Radio
Newspaper
Magazine
Medical book/journal
Patient self-help or support group
Other (please state)

_____________________________________________________________________________________
7a. How satisfied or dissatisfied are you with the amount of information available to you on swine flu, from
any source? (Please circle one answer.)
1. Very satisfied
2. Fairly satisfied
3. Neither satisfied nor dissatisfied
4. Fairly dissatisfied
5. Very dissatisfied
6. Don’t know
7b. If DISSATISFIED, why is that?

_____________________________________________________________________________________
8a. Do you think that the currently available information about swine flu is helpful, or not?
(Please circle one answer.)
1. Yes
2. No
3. Don’t know
8b. If NO, why not?

_____________________________________________________________________________________
9a. Do people with chest problems need different information about swine flu from other people, or not?
(Please circle one answer.)
1. Yes
2. No
3. Don’t know
9b. If YES, what is/should be different about the information provided?

_____________________________________________________________________________________
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10. Swine flu is a form of influenza that originated in pigs, but can be caught by, and spread among,
people. How worried, if at all, would you say you are now about the possibility of personally catching
swine flu? (Please circle one answer.)
1. Very worried
2. Fairly worried
3. Not very worried
4. Not at all worried
5. Don’t know
11. Because of your chest problem, do you think you are more likely than other people to catch swine flu,
or not? (Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
12. If you caught swine flu, how likely do you think you would be to develop complications?
(Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
13. How worried are you that you might die from swine flu? (Please circle one answer.)
1. Very worried
2. Fairly worried
3. Not very worried
4. Not at all worried
5. Don’t know
14. How confident are you that you could correctly recognise the symptoms of swine flu?
(Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
15. How confident are you that you would know what to do if you thought you had swine flu?
(Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
16. How confident are you that you could recognise the complications of swine flu and would know what
to do about them? (Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
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17. How confident are you that being vaccinated (having a jab) against swine flu would help you? (Please
circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
18. Below is a list of behaviours or activities. For each, could you please tell me if, over the last week, you
have done it more frequently, less frequently, or the same, as a result of swine flu? (Please circle one
answer for each item.)
1. Washed hands with soap and
water

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

2. Carried tissues with you

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

3. Avoided crowded spaces or
large crowds

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

4. Avoided public transport at
peak times

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

5. Used antibacterial gel

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

6. Worn a surgical mask

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

7. Avoided touching your face
with your hands

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

8. Disinfected spaces where you
live or work

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

9. Avoided kissing or hugging
people

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

19a.Have you ever had flu in the past? (Please circle one answer.)
1. Yes, once
2. Yes, more than once
3. No, never
4. Don’t know/can’t remember
19b.If YES, how long ago was your most recent bout? (Please circle one answer.)
1. Within the last year
2. More than a year ago, but within the last five years
3. More than five years ago
4. Don’t know/can’t remember
20. Have you had the regular winter flu jab in the past? (Please circle one answer.)
1. Yes, regularly each year
2. Yes, occasionally
3. No, never
4. Don’t know/can’t remember
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21. Please indicate by circling one answer whether you agree or disagree with the following statement: ‘As a
result of swine flu, I am now more likely to get the regular winter flu jab’.
1. Strongly agree
2. Tend to agree
3. Neither agree nor disagree
4. Tend to disagree
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5. Strongly disagree
6. Don’t know
22. The Government recently announced that a swine flu vaccination programme will be rolled out across
the UK starting this autumn. How likely, if at all, are you to take up a swine flu vaccination if offered
it? (Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
23a.If you felt you had swine flu symptoms, which, if any, of the following would you do first? (Please circle
one answer.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
9. I would call the hospital chest clinic/my chest consultant’s secretary
10. I would go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
23b.And what else might you do? (Please circle all that apply.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
9. I would call the hospital chest clinic/my chest consultant’s secretary
10. I would go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
24a.If you thought you were developing complications of swine flu, which, if any, of the following would
you do first? (Please circle one answer.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
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8.
9.
10.
11.
12.
13.

I would visit/go and see a community pharmacist (chemist)
I would call the hospital chest clinic/my chest consultant’s secretary
I would go to the walk-in chest clinic at the hospital
None of these
Don’t know
Other (please specify)

_____________________________________________________________________________________
24b.And what else might you do? (Please circle all that apply.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
9. I would call the hospital chest clinic/my chest consultant’s secretary
10. I would go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
25. Have you chosen anyone to act as a ‘Swine Flu Friend/Buddy’ for you? (Please circle one answer.)
1. Yes
2. No, because I don’t think I need one
3. No, because I don’t know what one is
4. Don’t know
26. As you may have heard, the antiviral medicines such as Tamiflu can sometimes help to reduce the
symptoms of swine flu if taken right away. If you fell ill with swine flu, and wanted to obtain Tamiflu,
how would you go about obtaining it, or how have you got it already? (Please circle all that apply.)
1.
I would go to an A&E (casualty) department
2.
I would go to my family doctor/GP
3.
I would call my GP/health centre
4.
I would call a health helpline for advice (e.g. NHS Direct)
5.
I would call the National Pandemic Flu Service (NPFS)
6.
I would ask a Flu Friend/Flu Buddy
7.
I would ask my local community pharmacist (chemist)
8.
I would look for information on news programmes on television
9.
I would look for information in the newspapers
10. I would listen for information on news programmes on the radio
11. I would look online – on news websites
12. I would look online – on NHS, Department of Health or other health websites
13. I would look online – on other websites
14. I would look online – unspecified
15. I would contact my chest consultant/the hospital chest clinic
16. I would contact a chest specialist nurse (hospital or community)
17. I already have a supply of Tamiflu
18. None of these
19. Don’t know
20. Other (please specify)
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27. If you needed antiviral treatment for swine flu, from where would you prefer to get it? (Please circle
one answer.)
1. On prescription (from a GP/family doctor, hospital doctor, nurse, etc.)
2. ‘Over the counter’ (from a community pharmacist/chemist)
3. Without having to contact a health professional (e.g. internet, health food shop, etc.)
4. Other (please state)

_____________________________________________________________________________________
28. Please indicate, by circling one answer, whether you agree or disagree with the following statement:
‘Too much fuss is being made about the risk of swine flu.’
1. Strongly agree
2. Tend to agree
3. Neither agree nor disagree
4. Tend to disagree
5. Strongly disagree
6. Don’t know
29. Please tell us if you think each of the following statements is true or false. (Please circle one option for
each item.)
1. Very young people are the most likely to get swine flu
True/False
2. Wearing a mask will stop me getting swine flu
True/False
3. People with chest problems are more likely than others to catch swine flu
True/False
4. Washing your hands is very important in preventing the spread of swine flu
True/False
5. The ordinary flu vaccine will protect me from swine flu
True/False
6. People with chest problems are more likely than others to develop
complications of swine flu
True/False
7. Older people are the most likely to get swine flu
True/False
8. Tamiflu is a vaccine for swine flu
True/False
9. Swine flu may become more of a problem over the winter
True/False
10. People with chest problems are more likely to die from swine flu than others
True/False
11. It is possible to catch swine flu from eating pork
True/False
12. Using an antibacterial hand wash or gel will stop the spread of swine flu
True/False
13. If your doctor says you need antiviral treatment, you should send someone to
collect a prescription for you, rather than going yourself
True/False
14. If someone in a household develops swine flu, all their family can get
anti-swine flu treatment (e.g. Tamiflu or Relenza)
True/False
15. Swine flu is very contagious
True/False
16. ‘Swine flu parties’ are a good way of developing immunity to swine flu
True/False
17. Swine flu is different from ordinary flu
True/False
30. Please tell us if you think any of the following might be a symptom of swine flu or not (Please circle one
option for each item.)
1. Sudden fever (high temperature)
True/False
2. Sudden cough (in people who don’t usually have a cough)
True/False
3. Worsening of cough (in people who usually have a cough)
True/False
4. Headache
True/False
5. Tiredness
True/False
6. Producing more sputum (phlegm/mucus) than usual
True/False
7. Chills
True/False
8. Aching muscles
True/False
9. Limb or joint pain
True/False
10. Suddenly becoming breathless (in people who aren’t usually breathless)
True/False
11. Worsening of breathlessness (in people who are usually breathless)
True/False
12. Dizziness
True/False
13. Diarrhoea or stomach upset
True/False
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Sore throat
Blurred vision
Runny nose
Sputum (phlegm/mucus) turning a different colour than usual
Loss of memory
Rash
Loss of appetite
Sudden inability to move or control limbs
Wheezing
Confusion
Sneezing
Chest pains

True/False
True/False
True/False
True/False
True/False
True/False
True/False
True/False
True/False
True/False
True/False
True/False

31. If you had swine flu, would you get help if you developed any of the following symptoms? (Please
circle one option for each item.)
1. Fast breathing or feeling much more short of breath than usual
Yes/No
2. Feeling very tired
Yes/No
3. Chest pains
Yes/No
4. Fever (high temperature) that didn’t go down after 4 or 5 days
Yes/No
5. Aching muscles
Yes/No
6. Producing more sputum (phlegm/mucus) than usual
Yes/No
7. Worsening of cough or cough that wouldn’t go away
Yes/No
8. Drowsiness or confusion
Yes/No
9. Coughing up blood
Yes/No
10. Sputum (phlegm/mucus) turning a different colour than usual
Yes/No
11. Sore throat
Yes/No
12. Feeling more wheezy than usual
Yes/No
32. We’d like to know whether worries about swine flu are making you do anything different or feel
different (Please circle all that apply.)
Because of worries about swine flu:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

I have stopped or cut down on travelling by public transport (buses, trains, etc.)
I am taking things like vitamins or food supplements
I am avoiding crowded places (e.g. shops, cinemas, sports events, etc.)
I am leaving the house less often
I am avoiding contact with my friends and family members
I feel that people are worried about being around me
I have cut down or stopped smoking
I have cancelled a holiday/rearranged travel plans
I am keeping my windows and doors closed
I feel more anxious than usual about my chest problem
I am avoiding contact with children
I would not take my medication/use my inhaler in a public place, even if I really needed it
I am trying to get more exercise
I am not leaving the house at all
I feel more self-conscious about my chest problem
I am avoiding contact with pets/animals
I am using my inhaler(s) more often
I would not wish to travel far within the United Kingdom
I am eating more healthy foods
I am much more aware of my chest problem than usual
I am not sleeping well
I would not wish to travel abroad
I have cut down my usual social activities (e.g. going to the pub, eating out, etc.)
I am avoiding contact with people who have been abroad
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25.
26.
27.
28.
29.

I am constantly on the alert for changes in my chest problem
I feel that other people are avoiding me
I am more careful about taking my regular medications as instructed
I am avoiding eating pork/ham/bacon, etc.
I have tried to buy/bought Tamiflu

Now please tell us a bit about yourself:
33. How old are you (in years)?

_____________________________________________________________________________________
34. What is your gender? (Please circle one answer.)
30. Male
31. Female
35. What would you consider your ethnic group to be?

_____________________________________________________________________________________
36. Are you married or living with a partner? (Please circle one answer.)
32. Yes
33. No
37a.What is your current occupation?

_____________________________________________________________________________________
37b.If retired or not working, what is your most recent previous occupation?

_____________________________________________________________________________________
38. Do you have any of the following? (Please circle all that apply.)
1. CSE/O level/GCSE or equivalent
2. A level or equivalent
3. GNVQ
4. Diploma
5. Professional qualification (e.g. RGN, Cert Ed, City and Guilds)
6. College/university degree (undergraduate/bachelor’s)
7. Higher degree (Masters, MRes, PhD)
8. None of the above
9. Other (please state which)

_____________________________________________________________________________________
39. What is the name of your chest problem? (If you are not sure, please write ‘don’t know’.)

_____________________________________________________________________________________
40. What kind of treatment do you currently receive for your chest problem? (Please circle all that apply.)
1. Tablets
2. Inhalers
3. Nebulisers
4. Oxygen
5. None of these
6. Other (Please state which.)

_____________________________________________________________________________________
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41. How severe would you rate your chest problem as being? (Please circle one answer.)
1. Very mild
2. Mild
3. Moderate
4. Severe
5. Very Severe
6. Don’t know
42. Do you smoke? (Please circle one answer.)
1. Yes, I currently smoke
2. No, but I used to smoke
3. No, I have never smoked
43a.Apart from your chest problem, do you have any other health problems? (Please circle one answer.)
1. Yes
2. No
43b.If YES, what are these problems?

_____________________________________________________________________________________
44. How did you find out about our study? (Please circle one answer.)
1. I was handed a questionnaire at chest clinic
2. I saw a poster at chest clinic
3. I saw the piece about the study in the newspaper
4. Someone (e.g. a friend or relative) told me about the study
5. Other (please state)

_____________________________________________________________________________________
45. Any other comments?

_____________________________________________________________________________________
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If you want to contact us about this research, details are as follows:
Project Lead Researcher
Prof. Ann-Louise Caress
School of Nursing, Midwifery and Social Work
The University of Manchester
Room 6.341 Jean McFarlane Building
Manchester
M13 9PL
Tel: 0000 000 0000
Fax: 0000 000 0000
E-mail: ann.caress@manchester.ac.uk
For independent information about this research, please contact:
The University of Manchester’s Research Practice and Governance Co-ordinator
Tel: 0000 000 0000 or 0000 000 0000
E-mail: research-governance@manchester.ac.uk
Further information about swine flu can be found at:
National Pandemic Flu Service (NPFS): 0800 1 513 100
NPFS Textphone for people who are deaf/hard of hearing: 0800 1 513 200
The government’s Pandemic Flu website: www.direct.gov.uk/pandemicflu
The NHS Choices website: www.nhs.uk
THANK YOU FOR TAKING TIME TO COMPLETE THIS QUESTIONNAIRE
PLEASE RETURN THE QUESTIONNAIRE TO US IN THE ENCLOSED PRE-PAID ENVELOPE OR,
IF COMPLETED WHILST AT CLINIC, ASK THE RECEPTIONIST (OR THE MEMBER OF CLINIC
STAFF WHO GAVE YOU THE PACK) WHERE TO LEAVE IT – THANK YOU
YOU DO NOT HAVE TO PROVIDE ANY CONTACT INFORMATION. HOWEVER, IF YOU ARE
WILLING TO DO SO (e.g. SO WE CAN SEND YOU A SUMMARY OF STUDY FINDINGS), PLEASE
COMPLETE THE SEPARATE SHEET ATTACHED AND RETURN IT WITH YOUR COMPLETED
QUESTIONNAIRE – THANK YOU
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Appendix 3
Family member questionnaire*
(*Not in original font/type size)

People with chest problems and swine flu
Identification Number: ___________________________________
Date: ___________________________________
1. How much do you know about swine flu? (Please circle one answer.)
1. None of the things I need or want to know
2. A bit, but I’d like to know more
3. Quite a lot, but I’d still like to know more
4. As much as I need or want to know
2. What, if anything, is the ‘number one’ thing you would like to know about swine flu? (If nothing,
please state.)

_____________________________________________________________________________________
3a. How important do you think it is for the families of people who have a chest problem to receive
information about each of the following topics? (Please circle one number for each item.)
Not at all important

Very important

→

1. What swine flu is and what it does to your body

1

2

3

4

5

2. Whether swine flu is different from ordinary flu

1

2

3

4

5

3. How serious swine flu is and the outlook for people who catch it

1

2

3

4

5

4. Whether there is a vaccine (flu jab) available for swine flu yet and
who will get it

1

2

3

4

5

5. The treatments available for swine flu and how effective they are

1

2

3

4

5

6. What the symptoms of swine flu are

1

2

3

4

5

7. How to recognise if you might have swine flu

1

2

3

4

5

8. What to do if you think you have swine flu

1

2

3

4

5

9. How to recognise complications of swine flu and what to do
about them

1

2

3

4

5

10. How likely it is that you will catch swine flu

1

2

3

4

5

11. How to prevent the spread of swine flu

1

2

3

4

5

12. How to reduce your risk of catching swine flu

1

2

3

4

5

13. How swine flu might affect chest problems

1

2

3

4

5

14. Whether people with chest problems are more likely to catch
swine flu than other people

1

2

3

4

5

15. Whether the families of people with chest problems are more
likely to catch swine flu than other people

1

2

3

4

5
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Not at all important

Very important

→

16. Whether people with chest problems are more likely to develop
complications or die from swine flu

1

2

3

4

5

17. Whether treatments for swine flu are safe for people with chest
problems

1

2

3

4

5

18. Whether treatments for swine flu can interfere with treatments
for chest problems

1

2

3

4

5

19. Where to get information, help or support (e.g. if you are worried 1
or want to know more about swine flu)

2

3

4

5

3b. Are there any important items missing from the above list? If so, what are they?

_____________________________________________________________________________________
4. How useful do you think each of the following is/could be as a source of information about swine flu
for the families of people with chest problems? (Please circle one number for each item.)
Not at all useful
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Very useful

→

1. Friends/relatives

1

2

3

4

5

2. General practitioner (GP)/family doctor

1

2

3

4

5

3. Hospital consultant

1

2

3

4

5

4. Other hospital doctor

1

2

3

4

5

5. Specialist nurse (hospital or community)

1

2

3

4

5

6. District nurse

1

2

3

4

5

7. Health visitor

1

2

3

4

5

8. Nurses on hospital wards/at hospital clinics

1

2

3

4

5

9. Practice nurse (GP’s nurse)

1

2

3

4

5

10. A&E (casualty) department

1

2

3

4

5

11. Walk-in centre or minor injuries unit

1

2

3

4

5

12. Community pharmacist (chemist)

1

2

3

4

5

13. NHS Direct (phone line)

1

2

3

4

5

14. The HPA

1

2

3

4

5

15. Television

1

2

3

4

5

16. Radio

1

2

3

4

5

17. Posters or billboards

1

2

3

4

5

18. Medical book/journal

1

2

3

4

5

19. Magazines

1

2

3

4

5

20. Newspapers

1

2

3

4

5

21. Leaflets

1

2

3

4

5

22. Government website (www.direct.gov.uk/pandemicflu)

1

2

3

4

5

23. NHS Choices website (www.nhs.uk)

1

2

3

4

5

24. Other website

1

2

3

4

5

25. Health-related charities

1

2

3

4

5

26. Patient support/self-help groups

1

2

3

4

5

27. National Pandemic Flu Service (website and phone line)

1

2

3

4

5
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5. Now please tell us which of these items you personally would use as a source of information about swine
flu (Please indicate by circling one number for each item.)
Definitely would use

→ Definitely would not use

1. Friends/relatives

1

2

3

4

5

2. General practitioner (GP)/family doctor

1

2

3

4

5

3. Hospital consultant

1

2

3

4

5

4. Other hospital doctor

1

2

3

4

5

5. Specialist nurse (hospital or community)

1

2

3

4

5

6. District nurse

1

2

3

4

5

7. Health visitor

1

2

3

4

5

8. Nurses on hospital wards/at hospital clinics

1

2

3

4

5

9. Practice nurse (GP’s nurse)

1

2

3

4

5

10. A&E (casualty) department

1

2

3

4

5

11. Walk-in centre or minor injuries unit

1

2

3

4

5

12. Community pharmacist (chemist)

1

2

3

4

5

13. NHS Direct (phone line)

1

2

3

4

5

14. The HPA

1

2

3

4

5

15. Television

1

2

3

4

5

16. Radio

1

2

3

4

5

17. Posters or billboards

1

2

3

4

5

18. Medical book/journal

1

2

3

4

5

19. Magazines

1

2

3

4

5

20. Newspapers

1

2

3

4

5

21. Leaflets

1

2

3

4

5

22. Government website (www.direct.gov.uk/pandemicflu)

1

2

3

4

5

23. NHS Choices website (www.nhs.uk)

1

2

3

4

5

24. Other website

1

2

3

4

5

25. Health-related charities

1

2

3

4

5

26. Patient support/self-help groups

1

2

3

4

5

27. National Pandemic Flu Service (website and phone line)

1

2

3

4

5

6a. Have you already had any information about swine flu? (Please circle one answer.)
1. Yes
2. No
6b. If YES, where from? (Please circle all that apply.)
1.
Leaflet delivered to my home
2.
Leaflet picked up somewhere else
3.
Poster displayed at work
4.
Poster displayed at GP surgery
5.
Poster displayed at hospital
6.
Internet – NHS Choices (www.nhs.uk)
7.
Internet – Government website (www.direct.gov.uk/pandemicflu)
8.
Internet – health-care organisation or health-care charity website
9.
Internet – other website
10. NHS Direct (phone line)
11. The Swine Flu Information Line (phone line, recorded information)
12. Other telephone helpline (e.g. health-care charity)
13. Friends or relatives
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

General practitioner (GP)
Practice nurse (GP’s nurse)
Receptionist at GP’s surgery
Community pharmacist (chemist)
Specialist nurse (hospital or community)
District nurse
Health visitor
Hospital consultant/specialist doctor
Other hospital doctor
Hospital doctor’s secretary or clinic receptionist
Nurses on hospital wards or at clinics
Other health professional (e.g. physiotherapist, occupational therapist)
Minor injuries clinic or walk-in centre
A&E (casualty) department
National Pandemic Flu Service (website and phone line)
The HPA
Television
Radio
Newspaper
Magazine
Medical book/journal
Patient self-help or support group
Other (please state)

_____________________________________________________________________________________
7a. How satisfied or dissatisfied are you with the amount of information available to you on swine flu, from
any source? (Please circle one answer.)
1. Very satisfied
2. Fairly satisfied
3. Neither satisfied nor dissatisfied
4. Fairly dissatisfied
5. Very dissatisfied
6. Don’t know
7b. If DISSATISFIED, why is that?

_____________________________________________________________________________________
8a. Do you think that the information currently available about swine flu is helpful, or not? (Please circle
one answer.)
1. Yes
2. No
3. Don’t know
8b. If NO, why not?

_____________________________________________________________________________________
9a. Do the families of people with chest problems need different information about swine flu from other
people, or not? (Please circle one answer.)
1. Yes
2. No
3. Don’t know
9b. If YES, what is/should be different about the information provided?

_____________________________________________________________________________________
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Questions on the next two pages are about swine flu and you
10. Swine flu is a form of influenza that originated in pigs, but can be caught by, and spread among,
people. How worried, if at all, would you say you are now about the possibility of personally catching
swine flu? (Please circle one answer.)
1. Very worried
2. Fairly worried
3. Not very worried
4. Not at all worried
5. Don’t know
11. Because of your family member’s chest problem, do you think you are more likely than other people to
catch swine flu, or not? (Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
12. If you caught swine flu, how likely do you think you would be to develop complications?
(Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
13. How worried are you that you might die from swine flu?(Please circle one answer.)
1. Very worried
2. Fairly worried
3. Not very worried
4. Not at all worried
5. Don’t know
14. How confident are you that you could correctly recognise the symptoms of swine flu in yourself?
(Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
15. How confident are you that you would know what to do if you thought you had swine flu?
(Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
16. How confident are you that you could recognise the complications of swine flu in yourself and would
know what to do about them? (Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
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17. How confident are you that being vaccinated (having a jab) against swine flu would help you?
(Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
Questions on the next two pages are about swine flu and your family member with chest problems
18. How worried, if at all, would you say you are now about the possibility of your family member with chest
problems catching swine flu? (Please circle one answer.)
1. Very worried
2. Fairly worried
3. Not very worried
4. Not at all worried
5. Don’t know
19. Do you think your family member with chest problems is more likely than other people to catch swine flu, or
not? (Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
20. If your family member with chest problems caught swine flu, how likely do you think they would be to
develop complications? (Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
21. How worried are you that your family member with chest problems might die from swine flu?
(Please circle one answer.)
1. Very worried
2. Fairly worried
3. Not very worried
4. Not at all worried
5. Don’t know
22. How confident are you that you could correctly recognise the symptoms of swine flu in your family
member with chest problems? (Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
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23. How confident are you that you would know what to do if you thought your family member with chest
problems had swine flu? (Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
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24. How confident are you that you could recognise the complications of swine flu in your family member
with chest problems and would know what to do about them? (Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
25. How confident are you that being vaccinated (having a jab) against swine flu would help your family
member with chest problems? (Please circle one answer.)
1. Very confident
2. Fairly confident
3. Not very confident
4. Not at all confident
5. Don’t know
26. Below is a list of behaviours or activities. For each, could you please indicate if, over the last week, you
have done it more frequently, less frequently, or the same, as a result of swine flu? (Please circle one
answer for each item.)
1. Washed hands with soap and
water

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

2. Carried tissues with you

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

3. Avoided crowded spaces or
large crowds

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

4. Avoided public transport at
peak times

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

5. Used antibacterial gel

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

6. Worn a surgical mask

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

7. Avoided touching your face
with your hands

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

8. Disinfected spaces where you
live or work

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

9. Avoided kissing or hugging
people

More
frequently

Less frequently

The same

Have not done
it at all

Don’t know

27a. Have you ever had flu in the past? (Please circle one answer.)
1. Yes, once
2. Yes, more than once
3. No, never
4. Don’t know/can’t remember
27b. If YES, how long ago was your most recent bout? (Please circle one answer.)
1. Within the last year
2. More than a year ago, but within the last 5 years
3. More than 5 years ago
4. Don’t know/can’t remember
28. Have you had the regular winter flu jab in the past? (Please circle one answer.)
1. Yes, regularly each year
2. Yes, occasionally
3. No, never
4. Don’t know/can’t remember
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29. Please indicate by circling one answer whether you agree or disagree with the following statement: ‘As a
result of swine flu, I am now more likely to get the regular winter flu jab.’
1. Strongly agree
2. Tend to agree
3. Neither agree nor disagree
4. Tend to disagree
5. Strongly disagree
6. Don’t know
30a. The Government recently announced that a swine flu vaccination programme will be rolled out across
the UK starting this autumn. How likely, if at all, are you to take up a swine flu vaccination if offered it?
(Please circle one answer.)
1. Very likely
2. Fairly likely
3. Not very likely
4. Not at all likely
5. Don’t know
30b. When the new swine flu vaccine is produced, do you think your family member with chest problems should
have it or not? (Please circle one answer.)
1. They should definitely have it
2. They should probably have it
3. I am not sure whether they should have it or not
4. They should probably not have it
5. They definitely should not have it
6. Don’t know
Questions on the next two pages are about swine flu and you
31a. If you felt you had swine flu symptoms, which, if any, of the following would you do first? (Please circle
one answer.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
9. None of these
10. Don’t know
11. Other (Please specify)

_____________________________________________________________________________________
31b. And what else might you do? (Please circle all that apply.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
80
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9. None of these
10. Don’t know
11. Other (please specify)

_____________________________________________________________________________________
32a. If you thought you were developing complications of swine flu, which, if any, of the following would you do
first? (Please circle one answer.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
9. None of these
10. Don’t know
11. Other (please specify)

_____________________________________________________________________________________
32b. And what else might you do? (Please circle all that apply.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my family doctor/GP
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call Swine Flu Information
6. I would stay at home and self-treat my symptoms
7. I would visit an NHS, Department of Health or other health website for advice
8. I would visit/go and see a community pharmacist (chemist)
9. None of these
10. Don’t know
11. Other (please specify)

_____________________________________________________________________________________
Questions on the next two pages are about swine flu and your family member with chest problems
33a. f your family member with chest problems felt they had swine flu symptoms, which, if any, of the
following would you advise them to do first? (Please circle one answer.)
1. Go to an A&E (casualty) department
2. Go to their family doctor/GP
3. Call their family doctor/GP
4. Call a health helpline for advice (e.g. NHS Direct)
5. Call Swine Flu Information
6. Stay at home and self-treat their symptoms
7. Visit an NHS, Department of Health or other health website for advice
8. Visit/go and see a community pharmacist (chemist)
9. Call the hospital chest clinic/their chest consultant’s secretary
10. Go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
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33b. And what else might you advise them to do? (Please circle all that apply.)
1. Go to an A&E (casualty) department
2. Go to their family doctor/GP
3. Call their family doctor/GP
4. Call a health helpline for advice (e.g. NHS Direct)
5. Call Swine Flu Information
6. Stay at home and self-treat their symptoms
7. Visit an NHS, Department of Health or other health website for advice
8. Visit/go and see a community pharmacist (chemist)
9. Call the hospital chest clinic/their chest consultant’s secretary
10. Go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
34a. If your family member with chest problems thought they were developing complications of swine flu, which, if
any, of the following would you do first? (Please circle one answer.)
1. Go to an A&E (casualty) department
2. Go to their family doctor/GP
3. Call their family doctor/GP
4. Call a health helpline for advice (e.g. NHS Direct)
5. Call Swine Flu Information
6. Stay at home and self-treat their symptoms
7. Visit an NHS, Department of Health or other health website for advice
8. Visit/go and see a community pharmacist (chemist)
9. Call the hospital chest clinic/their chest consultant’s secretary
10. Go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
34b. And what else might you advise them to do? (Please circle all that apply.)
1. Go to an A&E (casualty) department
2. Go to their family doctor/GP
3. Call their family doctor/GP
4. Call a health helpline for advice (e.g. NHS Direct)
5. Call Swine Flu Information
6. Stay at home and self-treat their symptoms
7. Visit an NHS, Department of Health or other health website for advice
8. Visit/go and see a community pharmacist (chemist)
9. Call the hospital chest clinic/their chest consultant’s secretary
10. Go to the walk-in chest clinic at the hospital
11. None of these
12. Don’t know
13. Other (please specify)

_____________________________________________________________________________________
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35a. Have you chosen anyone to act as a ‘Swine Flu Friend/Buddy’ for you?
1. Yes
2. No, because I don’t think I need one
3. No, because I don’t know what one is
4. Don’t know
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35b. Has your family member with a chest problem chosen anyone to act as a ‘Swine Flu Friend/Buddy’ for
them?
1. Yes
2. No, because they don’t think they need one
3. No, because they don’t know what one is
4. Don’t know
36a. As you may have heard, the antiviral medicines such as Tamiflu can sometimes help to reduce the
symptoms of swine flu if taken right away. If you fell ill with swine flu, and wanted to obtain Tamiflu,
how would you go about obtaining it, or how have you got it already? (Please circle all that apply.)
1. I would go to an A&E (casualty) department
2. I would go to my family doctor/GP
3. I would call my GP/health centre
4. I would call a health helpline for advice (e.g. NHS Direct)
5. I would call the National Pandemic Flu Service (NPFS)
6. I would ask a Flu Friend/Flu Buddy
7. I would ask my local community pharmacist (chemist)
8. I would look for information on news programmes on television
9. I would look for information in the newspapers
10. I would listen for information on news programmes on the radio
11. I would look online – on news websites
12. I would look online – on NHS, Department of Health or other health websites
13. I would look online – on other websites
14. I would look online – unspecified
15. I already have a supply of Tamiflu
16. None of these
17. Don’t know
18. Other (please specify)

_____________________________________________________________________________________
36b. If your family member with chest problems fell ill with swine flu, and wanted to obtain Tamiflu, how would
you advise them go about obtaining it, or have they got it already? (Please circle all that apply.)
1. Go to an A&E (casualty) department
2. Go to their family doctor/GP
3. Call their GP/health centre
4. Call a health helpline for advice (e.g. NHS Direct)
5. Call the National Pandemic Flu Service (NPFS)
6. Ask a Flu Friend/Flu Buddy
7. Ask their local community pharmacist (chemist)
8. Look for information on news programmes on television
9. Look for information in the newspapers
10. Listen for information on news programmes on the radio
11. Look online – on news websites
12. Look online – on NHS, Department of Health or other health websites
13. Look online – on other websites
14. Look online – unspecified
15. Contact their chest consultant/the hospital chest clinic
16. Contact a chest specialist nurse (hospital or community)
17. They already have a supply of Tamiflu
18. None of these
19. Don’t know
20. Other (please specify)

_____________________________________________________________________________________
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37a. If you needed antiviral treatment for swine flu, from where would you prefer to get it? (Please circle
one answer.)
1. On prescription (from a GP/family doctor, hospital doctor, nurse, etc.)
2. ‘Over the counter’ (from a community pharmacist/chemist)
3. Without having to contact a health professional (e.g. internet, health food shop, etc.)
4. Don’t know
5. Other (please state)

_____________________________________________________________________________________
37b. If your family member with chest problems needed antiviral treatment for swine flu, from where do you
think they would prefer to get it? (Please circle one answer.)
1. On prescription (from a GP/family doctor, hospital doctor, nurse, etc.)
2. ‘Over the counter’ (from a community pharmacist/chemist)
3. Without having to contact a health professional (e.g. internet, health food shop, etc.)
4. Don’t know
5. Other (please state)

_____________________________________________________________________________________
38. Please indicate, by circling one answer, whether you agree or disagree with the following statement:
‘Too much fuss is being made about the risk of swine flu.’
1. Strongly agree
2. Tend to agree
3. Neither agree nor disagree
4. Tend to disagree
5. Strongly disagree
6. Don’t know
39. Please tell us if you think each of the following statements is true or false. (Please circle one option for
each item.)
1. Very young people are the most likely to get swine flu
True/False
2. Wearing a mask will stop me getting swine flu
True/False
3. People with chest problems are more likely than others to catch swine flu
True/False
4. Washing your hands is very important in preventing the spread of swine flu
True/False
5. The ordinary flu vaccine will protect me from swine flu
True/False
6. People with chest problems are more likely than others to develop
complications of swine flu
True/False
7. Older people are the most likely to get swine flu
True/False
8. Tamiflu is a vaccine for swine flu
True/False
9. Swine flu may become more of a problem over the winter
True/False
10. People with chest problems are more likely to die from swine flu than others
True/False
11. It is possible to catch the swine flu from eating pork
True/False
12. Using an antibacterial hand wash or gel will stop the spread of swine flu
True/False
13. If your doctor says you need antiviral treatment, you should send someone to
collect a prescription for you, rather than going yourself
True/False
14. If someone in a household develops swine flu, all their family can get
anti-swine flu treatment (e.g. Tamiflu or Relenza)
True/False
15. Swine flu is very contagious
True/False
16. ‘Swine flu parties’ are a good way of developing immunity to swine flu
True/False
17. Swine flu is different from ordinary flu
True/False
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40. Please tell us if you think any of the following might be a symptom of swine flu or not. (Please circle
one option for each item.)
1. Sudden fever (high temperature)
True/False
2. Sudden cough (in people who don’t usually have a cough)
True/False
3. Worsening of cough (in people who usually have a cough)
True/False
4. Headache
True/False
5. Tiredness
True/False
6. Producing more sputum (phlegm/mucus) than usual
True/False
7. Chills
True/False
8. Aching muscles
True/False
9. Limb or joint pain
True/False
10. Suddenly becoming breathless (in people who aren’t usually breathless)
True/False
11. Worsening of breathlessness (in people who are usually breathless)
True/False
12. Dizziness
True/False
13. Diarrhoea or stomach upset
True/False
14. Sore throat
True/False
15. Blurred vision
True/False
16. Runny nose
True/False
17. Sputum (phlegm/mucus) turning a different colour than usual
True/False
18. Loss of memory
True/False
19. Rash
True/False
20. Loss of appetite
True/False
21. Sudden inability to move or control limbs
True/False
22. Wheezing
True/False
23. Confusion
True/False
24. Sneezing
True/False
25. Chest pains
True/False
41a. If you had swine flu, would you get help if you developed any of the following symptoms? (Please circle
one option for each item.)
1. Fast breathing or feeling much more short of breath than usual
Yes/No
2. Feeling very tired
Yes/No
3. Chest pains
Yes/No
4. Fever (high temperature) that didn’t go down after 4 or 5 days
Yes/No
5. Aching muscles
Yes/No
6. Producing more sputum (phlegm/mucus) than usual
Yes/No
7. Worsening of cough or cough that wouldn’t go away
Yes/No
8. Drowsiness or confusion
Yes/No
9. Coughing up blood
Yes/No
10. Sputum (phlegm/mucus) turning a different colour than usual
Yes/No
11. Sore throat
Yes/No
12. Feeling more wheezy than usual
Yes/No
41b. If your family member with chest problems had swine flu, would you get help if they developed any of
the following symptoms? (Please circle one option for each item.)
1. Fast breathing or feeling much more short of breath than usual
Yes/No
2. Feeling very tired
Yes/No
3. Chest pains
Yes/No
4. Fever (high temperature) that didn’t go down after 4 or 5 days
Yes/No
5. Aching muscles
Yes/No
6. Producing more sputum (phlegm/mucus) than usual
Yes/No
7. Worsening of cough or cough that wouldn’t go away
Yes/No
8. Drowsiness or confusion
Yes/No
9. Coughing up blood
Yes/No
10. Sputum (phlegm/mucus) turning a different colour than usual
Yes/No
11. Sore throat
Yes/No
12. Feeling more wheezy than usual
Yes/No
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42. We’d like to know whether worries about swine flu are making you do anything different or feel
different. (Please circle all that apply to you.)
Because of worries about swine flu:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

I have stopped or cut down on travelling by public transport (buses, trains, etc.)
I am taking things like vitamins or food supplements
I am avoiding crowded places (e.g. shops, cinemas, sports events, etc.)
I am leaving the house less often
I am avoiding contact with my friends and family members
I feel that people are worried about being around me because of my family member’s chest
problem
I have cut down or stopped smoking
I have cancelled a holiday/rearranged travel plans
I am keeping my windows and doors closed
I feel more anxious than usual about my family member’s chest problem
I am avoiding contact with children
I am avoiding contact with my family member with chest problems
I am trying to get more exercise
I am not leaving the house at all
I feel more self-conscious about having a family member with chest problems
I am avoiding contact with pets/animals
I would not wish to travel far within the United Kingdom
I am eating more healthy foods
I am much more aware of my family member’s chest problem than usual
I am not sleeping well
I would not wish to travel abroad
I have cut down my usual social activities (e.g. going to the pub, eating out, etc.)
I am avoiding contact with people who have been abroad
I am constantly on the alert for changes in my family member’s chest problem
I feel that other people are avoiding me because of my family member’s chest problem
I am avoiding eating pork/ham/bacon, etc.
I have tried to buy/bought Tamiflu

43. We’d like to know whether you think worries about swine flu are making your family member with chest
problems do anything different or feel different. (Please circle all that you think apply to your family member
with chest problems.)
Because of worries about swine flu, my family member with chest problems:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Has stopped or cut down on travelling by public transport (buses, trains, etc.)
Is taking things like vitamins or food supplements
Is avoiding crowded places (e.g. shops, cinemas, sports events, etc.)
Is leaving the house less often
Is avoiding contact with their friends and family members
Feels that people are worried about being around them due to their chest problem
Has cut down or stopped smoking
Has cancelled a holiday/rearranged travel plans
Is keeping their windows and doors closed
Is more anxious than usual about their chest problem
Is avoiding contact with children
Will not take their medication/use their inhaler in public, even if they really need it
Is trying to get more exercise
Is not leaving the house at all
Is feeling more self-conscious about their chest problem
Is avoiding contact with pets/animals
Is using their inhaler(s) more often
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Would not wish to travel far within the UK
Is eating more healthy foods
Is much more aware of their chest problem than usual
Is not sleeping well
Would not wish to travel abroad
Has cut down their usual social activities (e.g. going to the pub, eating out, etc.)
Is avoiding contact with people who have been abroad
Is constantly on the alert for changes in their chest problem
Feels that other people are avoiding them
Is more careful about taking their regular medications as instructed
Is avoiding eating pork/ham/bacon, etc.
Has tried to buy/bought Tamiflu

Now please tell us a bit about yourself:
44. What is your relationship with your family member with chest problems?
1. Wife
2. Husband
3. Son
4. Daughter
5. Parent
6. Other (please state which)

_____________________________________________________________________________________
45. How old are you (in years)?

_____________________________________________________________________________________
46. What is your gender? (Please circle one answer.)
i. Male
ii. Female
47. What would you consider your ethnic group to be?

_____________________________________________________________________________________
48. Are you married or living with a partner? (Please circle one answer.)
i. Yes
ii. No
49a. What is your current occupation?

_____________________________________________________________________________________
49b. If retired or not working, what is your most recent previous occupation?

_____________________________________________________________________________________
50. Do you have any of the following? (Please circle all that apply.)
1. CSE/O level/GCSE or equivalent
2. A level or equivalent
3. GNVQ
4. Diploma
5. Professional qualification (e.g. RGN, Cert Ed, City and Guilds)
6. College/university degree (undergraduate/bachelor’s)
7. Higher degree (Masters, MRes, PhD)
8. None of the above
9. Other (please state which)

_____________________________________________________________________________________
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51. What is the name of your family member’s chest problem? (If you are not sure, please write ‘don’t
know’.)

_____________________________________________________________________________________
52. How severe would you rate your family member’s chest problem as being? (Please circle one answer.)
1. Very mild
2. Mild
3. Moderate
4. Severe
5. Very severe
6. Don’t know
53. Do you smoke? (Please circle one answer.)
1. Yes, I currently smoke
2. No, but I used to smoke
3. No, I have never smoked
54. How did you find out about our study? (Please circle one answer.)
1. My family member with a chest problem gave me the questionnaire
2. I saw a poster at chest clinic
3. I saw the piece about the study in the newspaper
4. Someone (e.g. a friend or relative) told me about the study
5. Other (please state)

_____________________________________________________________________________________
55. Any other comments?

_____________________________________________________________________________________
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If you want to contact us about this research, details are as follows:
Project Lead Researcher
Prof. Ann-Louise Caress
School of Nursing, Midwifery and Social Work
The University of Manchester
Room 6.341 Jean McFarlane Building
Manchester
M13 9PL
Tel: 0000 000 0000
Fax: 0000 000 0000
E-mail: ann.caress@manchester.ac.uk
For independent information about this research, please contact:
The University of Manchester’s Research Practice and Governance Co-ordinator
Tel: 0000 000 0000 or 0000 000 0000
E-mail: research-governance@manchester.ac.uk
Further information about swine flu can be found at:
National Pandemic Flu Service (NPFS): 0800 1 513 100
NPFS Textphone for people who are deaf/hard of hearing: 0800 1 513 200
The government’s Pandemic Flu website: www.direct.gov.uk/pandemicflu
The NHS Choices website: www.nhs.uk
THANK YOU FOR TAKING TIME TO COMPLETE THIS QUESTIONNAIRE
PLEASE RETURN THE QUESTIONNAIRE TO US IN THE ENCLOSED PRE-PAID ENVELOPE OR,
IF COMPLETED WHILST AT CLINIC, ASK THE RECEPTIONIST (OR THE MEMBER OF CLINIC
STAFF WHO GAVE YOU THE PACK) WHERE TO LEAVE IT – THANK YOU
YOU DO NOT HAVE TO PROVIDE ANY CONTACT INFORMATION. HOWEVER, IF YOU ARE
WILLING TO DO SO (e.g. SO WE CAN SEND YOU A SUMMARY OF STUDY FINDINGS), PLEASE
COMPLETE THE SEPARATE SHEET ATTACHED AND RETURN IT WITH YOUR COMPLETED
QUESTIONNAIRE – THANK YOU
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Appendix 4
Interview and focus group topic guide
Introductory question
•

Have you heard about swine flu? (Probe: where/
who from?)

Information needs
•
•

•
•

What, if anything, is the number one thing
you’d like to know about swine flu? (Probes: key
information topics, priority information.)
Do people with chest problems/family members
need different information from other people?
(Probe: specific topics, differences between
patients and families.)
How well informed to do feel about swine
flu? (Probes: gaps in knowledge, usefulness of
information, volume of information.)
Which sources of information have you
found most/least useful? (Probes: preferred
sources, quality, accessibility and credibility of
information.)

Concerns
•

How worried are you about swine flu? (Probes:
susceptibility, severity, consequences.)

•

Are you more worried about swine flu because
you have/your family member has chest
problems? (Probes: susceptibility, severity,
consequences.)

Behaviours
•

•

•

•

Do you know what the government
is recommending that people do to
help stop swine flu spreading? (Probes:
recommendations, behaviours regarding
these.)
What would you do if you thought you
had swine flu? (Probes: awareness of
recommendations, likely actions taken, use of
health services.)
What would you do if you thought you were
developing complications of swine flu? (Probes:
awareness of symptoms, likely actions taken,
use of health services.)
Are you doing anything different from normal
because of swine flu? (Probes: avoidance
behaviours, health promotion, medication use.)
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Appendix 5
Additional survey data
TABLE 18 Importance of information topics – patients, (n = 253)
Very important

→

Not at all important

Information topic

1

2

3

4

5

What swine flu is and what it does to your body

181
(73.0)

45
(18.1)

18
(7.3)

2
(0.8)

2
(0.8)

Whether swine flu is different from ordinary flu

153
(62.2)

63
(25.6)

22
(8.9)

3
(1.2)

5
2.0)

How serious swine flu is and the outlook for people who catch it

185
(74.9)

48
(19.4)

12
(4.9)

0
(0)

2
(0.8)

Whether there is a vaccine available for swine flu yet and who
will get it

180
(73.5)

42
(17.1)

20
(8.2)

0
(0)

3
(1.2)

The treatments available for swine flu and how effective they are

186
(76.2)

38
(15.6)

18
(7.4)

0
(0)

2
(0.8)

What the symptoms of swine flu are

186
(75.6)

48
(19.5)

8
(3.3)

2
(0.8)

2
(0.8)

How to recognise if you might have swine flu

188
(76.4)

45
(18.3)

9
(3.7)

1
(0.4)

3
(1.2)

What to do if you think you have swine flu

192
(78.7)

39
(16.0)

10
(4.1)

1
(0.4)

1
(0.4)

Recognising complications and what to do about them

189
(76.8)

48
(19.5)

7
(2.8)

0
(0)

2
(0.8)

How likely it is that you will catch swine flu

158
(64.0)

46
(18.6)

32
(13.0)

7
(2.8)

4
(1.6)

How to prevent the spread of swine flu

176
(71.3)

44
(17.8)

22
(8.9)

2
(0.8)

3
(1.2)

How to reduce your risk of catching swine flu

183
(74.4)

43
(17.5)

16
(6.5)

1
(0.4)

3
(1.2)

How swine flu might affect chest problems

202
(81.5)

35
(14.1)

8
(3.2)

1
(0.4)

2
(0.8)

Whether people with chest problems are more likely to catch
swine flu than others

170
(69.1)

53
(21.5)

18
(7.3)

3
(1.2)

2
(0.8)

Whether the families of people with chest problems are more
likely to catch swine flu than others

128
(52.7)

67
(27.6)

35
(14.4)

7
(2.9)

6
(2.5)

Whether people with chest problems are more likely to develop
complications or die from swine flu

192
(78.4)

35
(14.3)

14
(5.7)

2
(0.8)

2
(0.8)
continued
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TABLE 18 Importance of information topics – patients, (n = 253) (continued)
Very important

→

Not at all important

Information topic

1

2

3

4

5

Whether treatments for swine flu are safe for people with chest
problems

187
(76.0)

39
(15.9)

15
(6.1)

2
(0.8)

3
(1.2)

Whether treatments for swine flu can interfere with treatments
for chest problems

181
(74.2)

42
(17.2)

15
(6.1)

4
(1.6)

2
(0.8)

Where to get information, help or support (e.g. if worried or want
to know more about swine flu)

164
(66.7)

60
(24.4)

14
(5.7)

4
(1.6)

4
(1.6)

Most items had some missing data; figures in parentheses = valid percentage.

TABLE 19 Importance of information topics – family members, (n = 101)
Very important

94

→

Not at all important

Information topic

1

2

3

4

5

What swine flu is and what it does to your body

71
(70.3)

21
(24.8)

5
(5.0)

0
(0)

0
(0)

Whether swine flu is different from ordinary flu

57
(56.4)

35
(34.7)

5
(5.0)

4
(4.0)

0
(0)

How serious swine flu is and the outlook for people who catch it

74
(73.3)

22
(21.8)

4
(4.0)

1
(1.0)

0
(0)

Whether there is a vaccine available for swine flu yet and who
will get it

72
(72.0)

22
(22.0)

3
(3.0)

3
(3.0)

0
(0)

The treatments available for swine flu and how effective they are

70
(70.0)

23
(23.0)

6
(6.0)

1
(1.0)

0
(0)

What the symptoms of swine flu are

77
(76.2)

20
(19.8)

4
(4.0)

0
(0)

0
(0)

How to recognise if you might have swine flu

83
(83.0)

14
(14.0)

3
(3.0)

0
(0)

0
(0)

What to do if you think you have swine flu

77
(77.8)

18
(18.2)

2
(2.0)

2
(2.0)

0
(0)

Recognising complications and what to do about them

80
(80.8)

16
(16.2)

3
(3.0)

0
(0)

0
(0)

How likely it is that you will catch swine flu

50
(50.0)

31
(31.0)

18
(18.0)

1
(1.0)

0
(0)

How to prevent the spread of swine flu

74
(74.7)

16
(16.2)

8
(8.1)

1
(1.0)

0
(0)

How to reduce your risk of catching swine flu

72
(72.2)

22
(22.2)

5
(5.1)

0
(0)

0
(0)

How swine flu might affect chest problems

86
(86.0)

12
(12.0)

2
(2.0)

0
(0)

0
(0)

Whether people with chest problems are more likely to catch
swine flu than others

78
(78.0)

18
(18.0)

4
(4.0)

0
(0)

0
(0)

Whether the families of people with chest problems are more
likely to catch swine flu than others

56
(56.6)

27
(27.3)

15
(15.2)

0
(0)

1
(1.0)
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TABLE 19 Importance of information topics – family members, (n = 101) (continued)
Very important

→

Not at all important

Information topic

1

2

3

4

5

Whether people with chest problems are more likely to develop
complications or die from swine flu

80
(79.2)

15
(14.9)

6
(5.9)

0
(0)

0
(0)

Whether treatments for swine flu are safe for people with chest
problems

81
(81.0)

14
(14.0)

4
(4.0)

1
(1.0)

0
(0)

Whether treatments for swine flu can interfere with treatments
for chest problems

78
(78.0)

16
(16.0)

5
(5.0)

1
(1.0)

0
(0)

Where to get information, help or support (e.g. if worried or want
to know more about swine flu)

61
(61.6)

29
(29.3)

8
(8.1)

1
(1.0)

0
(0)

Most items had some missing data; figures in parentheses = valid percentage.

TABLE 20 Sources of information about swine flu for patients (n = 253) and family members (n = 101)
Information source

Patients

Family members

Leaflet delivered to my home

125
(49.4)

55
(54.5)

Leaflet picked up somewhere else

29
(11.5)

17
(16.8)

Poster displayed at work

16
(6.3)

21
(20.8)

Poster displayed at GP surgery

109
(43.1)

37
(36.6)

Poster displayed at hospital

58
(22.9)

19
(18.8)

Internet – NHS Choices (www.nhs.uk)

22
(8.7)

9
(8.9)

Internet – Government website (www.direct.gov.uk/pandemicflu)

26
(10.3)

15
(14.9)

Internet – health-care organisation or health-care charity website

8
(3.2)

4
(4.0)

Internet – other website

6
(2.4)

6
(5.9)

NHS Direct (telephone line)

17
(6.7)

7
(6.9)

The Swine Flu Information Line (phone line, recorded information)

16
(6.3)

8
(7.9)

Other telephone helpline (e.g. health-care charity)

4
(1.6)

3
(3.0)

Friends or relatives

54
(21.3)

23
(22.8)
continued
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TABLE 20 Sources of information about swine flu for patients (n = 253) and family members (n = 101) (continued)
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Information source

Patients

Family members

General practitioner (GP)

75
(29.6)

21
(20.8)

Practice nurse (GP’s nurse)

44
(17.4)

14
(13.9)

Receptionist at GP’s surgery

13
(5.1)

6
(5.9)

Community pharmacist (chemist)

12
(4.7)

4
(4.0)

Specialist nurse (hospital or community)

18
(7.1)

7
(6.9)

District nurse

4
(1.6)

2
(2.0)

Health visitor

4
(1.6)

3
(3.0)

Hospital consultant/specialist doctor

48
(19.0)

10
(9.9)

Other hospital doctor

10
(4.0)

2
(2.0)

Hospital doctor’s secretary or clinic receptionist

2
(0.8)

3
(3.0)

Nurses on hospital wards or at clinics

8
(3.2)

2
(2.0)

Other health professional (e.g. physiotherapist, occupational therapist)

7
(2.8)

2
(2.0)

Minor injuries clinic or walk-in centre

3
(1.2)

1
(1.0)

A&E (casualty) department

1
(0.4)

2
(2.0)

National Pandemic Flu Service (website and telephone line)

18
(7.1)

11
(10.9)

The Health Protection Agency

3
(1.2)

5
(5.0)

Television

116
(45.8)

44
(43.6)

Radio

47
(18.6)

25
(24.8)

Newspaper

91
(36.0)

36
(35.6)

Magazine

25
(9.9)

12
(11.9)

Medical book/journal

9
(3.6)

3
(3.0)

Patient self-help or support group

10
(4.0)

5
(5.0)

Other

9
(3.6)

6
(5.9)

Figures in parentheses = percentage selecting the option; participants could select multiple options.
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TABLE 21 Patients’ perceptions of usefulness of information sources in generala and likelihood of personally using the sourceb (n = 253)
Very useful (definitely use)→Not at all useful (definitely not use)
Information source

1

2

3

4

5

Friends/relatives

72 (30.3)
55 (24.4)

45 (18.9)
28 (12.4)

67 (28.2)
59 (26.2)

28 (11.8)
43 (19.1)

26 (10.9)
40 (17.8)

General practitioner (GP)/family doctor

188 (75.2)
197 (81.1)

42 (16.8)
25 (10.3)

15 (6.0)
15 (6.2)

3 (1.2)
5 (2.1)

2 (0.8)
1 (0.4)

Hospital consultant

190 (76.9)
167 (70.2)

36 (14.6)
28 (11.8)

17 (6.9)
28 (11.8)

2 (0.8)
9 (3.8)

2 (0.8)
6 (2.5)

Other hospital doctor

146 (59.3)
102 (43.6)

64 (26.0)
57 (24.4)

27 (11.0)
46 (19.7)

4 (1.6)
17 (7.3)

5 (2.0)
12 (5.1)

Specialist nurse (hospital or community)

150 (61.7)
110 (46.6)

66 (27.2)
63 (26.7)

15 (6.2)
38 (16.1)

6 (2.5)
13 (5.5)

6 (2.5)
12 (5.1)

District nurse

107 (43.9)
68 (29.8)

78 (32.0)
57 (25.0)

38 (15.6)
48 (21.1)

13 (5.3)
31 (13.6)

8 (3.3)
24 (10.5)

Health visitor

99 (40.6)
54 (23.6)

71 (29.1)
56 (24.5)

47 (19.3)
59 (25.8)

17 (7.0)
32 (14.0)

10 (4.1)
28 (12.2)

Nurses on hospital wards/at hospital clinics

119 (48.6)
62 (26.6)

65 (26.5)
64 (27.4)

47 (19.2)
65 (27.9)

6 (2.4)
24 (10.3)

8 (3.3)
18 (7.7)

Practice nurse (GP’s nurse)

137 (55.9)
117 (49.4)

70 (28.6)
57 (24.1)

29 (11.8)
36 (15.2)

5 (2.0)
18 (7.6)

4 (1.6)
9 (3.8)

A&E (casualty) department

106 (43.1)
69 (30.1)

61 (24.8)
43 (18.8)

55 (22.4)
62 (27.1)

17 (6.9)
26 (11.4)

7 (2.8)
29 (12.7)

Walk-in centre or minor injuries unit

95 (39.3)
61 (26.8)

59 (24.4)
42 (18.4)

56 (23.1)
62 (27.2)

21 (8.7)
37 (16.2)

10 (4.1)
26 (11.4)

Community pharmacist (chemist)

102 (41.3)
66 (28.8)

74 (30.0)
67 (29.3)

47 (19.0)
61 (26.6)

14 (5.7)
21 (9.2)

10 (4.0)
14 (6.1)

NHS Direct (telephone line)

118 (48.6)
77 (33.5)

55 (22.5)
55 (23.9)

36 (14.8)
53 (23.0)

20 (8.2)
22 (9.6)

14 (5.7)
23 (10.0)

The Health Protection Agency

94 (39.3)
44 (19.5)

64 (26.8)
55 (24.3)

51 (21.3)
57 (25.2)

16 (6.7)
32 (14.2)

14 (5.9)
38 (16.8)

Television

80 (32.5)
49 (21.0)

70 (28.5)
53 (22.7)

49 (19.9)
57 (24.5)

29 (11.8)
40 (17.2)

18 (7.3)
34 (14.6)

Radio

69 (28.3)
34 (14.8)

69 (28.3)
51 (22.3)

55 (22.5)
57 (24.9)

28 (11.5)
44 (19.2)

23 (9.4)
43 (18.8)

Posters or billboards

53 (21.5)
28 (12.1)

58 (23.6)
42 (18.2)

68 (27.6)
57 (24.7)

36 (14.6)
53 (22.9)

31 (12.6)
51 (22.1)

Medical book/journal

54 (22.2)
34 (14.8)

52 (21.4)
36 (15.7)

70 (28.8)
55 (24.0)

41 (16.9)
48 (20.9)

26 (10.7)
56 (26.5)

Magazines

44 (18.0)
19 (8.3)

51 (20.9)
42 (18.4)

75 (30.7)
60 (26.3)

39 (16.0)
48 (21.1)

35 (14.3)
59 (25.9)

Newspapers

65 (26.6)
45 (19.4)

54 (22.1)
45 (19.4)

65 (26.6)
52 (22.4)

36 (14.8)
50 (21.6)

24 (9.8)
40 (17.2)

Leaflets

79 (31.2)
66 (28.7)

60 (23.7)
48 (20.9)

63 (25.9)
59 (25.7)

25 (10.3)
30 (13.0)

16 (6.6)
27 (11.7)
continued
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TABLE 21 Patients’ perceptions of usefulness of information sources in generala and likelihood of personally using the sourceb (n = 253)
Very useful (definitely use)→Not at all useful (definitely not use)
Information source

1

2

3

4

5

Government website (www.direct.gov.uk/
pandemicflu)

79 (33.2)
75 (33.8)

64 (26.9)
34 (15.3)

56 (23.5)
51 (23.0)

16 (6.7)
25 (11.3)

23 (9.7)
37 (16.7)

NHS Choices website (www.nhs.uk)

83 (34.9)
61 (27.5)

60 (25.2)
44 (19.8)

56 (23.5)
54 (24.3)

17 (7.1)
27 (12.2)

22 (9.2)
36 (16.2)

Other website

41 (17.5)
27 (12.3)

41 (17.5)
31 (14.4)

79 (33.8)
56 (25.5)

31 (13.2)
50 (22.7)

42 (17.9)
56 (25.5)

Health-related charities

49 (20.2)
29 (12.8)

43 (17.8)
27 (11.9)

82 (33.9)
64 (28.3)

36 (14.9)
50 (22.1)

32 (13.2)
56 (24.8)

Patient support/self-help groups

58 (24.2)
30 (13.3)

65 (27.1)
48 (21.3)

73 (30.4)
63 (28.0)

24 (10.0)
37 (16.4)

20 (8.3)
47 (20.9)

National Pandemic Flu Service

124 (51.0)
90 (39.5)

51 (21.0)
46 (20.2)

40 (16.5)
51 (22.4)

17 (7.0)
20 (8.8)

11 (4.5)
21 (9.2)

a Non-italic text.
b Italic text.
All items had some missing data; figures in parentheses = valid percentage.

TABLE 22 Family members’ perceptions of usefulness of information sources in generala and likelihood of personally using the sourceb
(n = 101)
Very useful (definitely use)→Not at all useful (definitely not use)

98

Information source

1

2

3

4

5

Friends/relatives

29 (29.3)
22 (23.2)

22 (22.2)
12 (12.6)

26 (26.3)
26 (27.4)

16 (16.2)
16 (16.8)

6 (6.1)
19 (20.0)

General practitioner (GP)/family doctor

78 (77.2)
74 (76.3)

15 (14.9)
14 (14.4)

6 (5.9)
5 (5.2)

0 (0)
2 (2.1)

2 (2.0)
2 (2.1)

Hospital consultant

73 (72.3)
58 (60.4)

11 (10.9)
14 (14.6)

12 (11.9)
10 (10.4)

3 (3.0)
7 (7.3)

2 (2.0)
7 (7.3)

Other hospital doctor

47 (47.5)
38 (40.4)

22 (22.2)
19 (20.2)

19 (19.2)
20 (21.3)

6 (6.1)
10 (10.6)

5 (5.1)
7 (7.4)

Specialist nurse (hospital or community)

57 (58.2)
48 (50.5)

28 (28.6)
23 (24.2)

9 (9.2)
9 (9.5)

2 (2.0)
9 (9.5)

2 (2.0)
6 (6.3)

District nurse

46 (47.4)
36 (38.3)

23 (23.7)
16 (17.0)

21 (21.6)
19 (20.2)

7 (7.2)
13 (13.8)

0 (0)
10 (10.6)

Health visitor

41 (41.8)
35 (37.2)

19 (19.4)
11 (11.7)

25 (25.5)
23 (24.5)

8 (8.2)
13 (13.8)

5 (5.1)
12 (12.8)

Nurses on hospital wards/at hospital clinics

45 (45.0)
33 (35.5)

17 (17.0)
18 (19.4)

29 (29.0)
20 (21.5)

5 (5.0)
12 (12.9)

4 (4.0)
10 (10.8)

Practice nurse (GP’s nurse)

54 (54.5)
52 (54.2)

25 (25.3)
19 (19.8)

17 (17.2)
14 (14.6)

2 (2.0)
10 (10.4)

1 (1.0)
1 (1.0)

A&E (casualty) department

41 (41.4)
33 (34.7)

18 (18.2)
15 (15.8)

26 (26.3)
24 (25.3)

9 (9.1)
7 (7.4)

5 (5.1)
16 (16.8)

Walk-in centre or minor injuries unit

35 (36.1)
25 (26.6)

27 (27.8)
19 (20.2)

27 (27.8)
25 (26.6)

6 (6.2)
11 (11.7)

2 (2.1)
14 (14.9)
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TABLE 22 Family members’ perceptions of usefulness of information sources in generala and likelihood of personally using the sourceb
(n = 101) (continued)
Very useful (definitely use)→Not at all useful (definitely not use)
Information source

1

2

3

4

5

Community pharmacist (chemist)

40 (40.4)
34 (35.8)

26 (26.3)
26 (27.4)

24 (24.2)
18 (18.9)

8 (8.1)
14 (14.7)

1 (1.0)
3 (3.2)

NHS Direct (telephone line)

53 (54.1)
40 (43.0)

20 (20.4)
19 (20.4)

18 (18.4)
17 (18.3)

2 (2.0)
7 (7.5)

5 (5.1)
10 (10.8)

The Health Protection Agency

45 (46.4)
29 (30.9)

19 (19.6)
22 (23.4)

20 (20.6)
22 (23.4)

7 (7.2)
10 (10.6)

6 (6.2)
11 (11.7)

Television

31 (30.7)
17 (18.3)

23 (22.8)
20 (21.5)

28 (27.7)
19 (20.4)

14 (13.9)
20 (21.5)

5 (5.0)
17 (18.3)

Radio

25 (25.0)
15 (16.1)

22 (22.0)
16 (17.2)

32 (32.0)
22 (23.7)

14 (14.0)
22 (23.7)

7 (7.0)
18 (19.4)

Posters or billboards

23 (23.5)
14 (15.1)

20 (20.4)
14 (15.1)

38 (38.8)
23 (14.7)

12 (12.2)
24 (25.8)

5 (5.1)
18 (19.4)

Medical book/journal

19 (19.2)
16 (17.2)

27 (27.3)
17 (18.3)

32 (32.3)
23 (24.7)

12 (12.1)
19 (20.4)

9 (9.1)
18 (19.4)

Magazines

20 (20.6)
13 (14.0)

24 (24.7)
15 (16.1)

29 (29.9)
21 (22.6)

16 (16.5)
24 (25.8)

8 (8.2)
20 (21.5)

Newspapers

25 (25.2)
12 (13.0)

23 (23.2)
18 (19.6)

30 (30.3)
24 (26.1)

16 (16.2)
18 (19.6)

5 (5.1)
20 (21.7)

Leaflets

35 (34.7)
26 (28.0)

30 (29.7)
26 (28.0)

28 (27.7)
21 (22.6)

6 (5.9)
14 (15.1)

2 (2.0)
6 (6.5)

Government website (www.direct.gov.uk/
pandemicflu)

45 (45.5)
38 (41.3)

20 (20.2)
20 (21.7)

23 (23.2)
18 (19.6)

6 (6.1)
8 (8.7)

5 (5.1)
8 (8.7)

NHS Choices website (www.nhs.uk)

35 (35.7)
31 (34.1)

21 (21.4)
19 (20.9)

24 (24.5)
21 (23.1)

10 (10.2)
9 (9.9)

8 (8.1)
11 (12.1)

Other website

21 (21.4)
10 (11.1)

13 (13.3)
12 (13.3)

35 (35.7)
30 (33.3)

18 (18.4)
21 (23.3)

11 (11.2)
17 (18.9)

Health-related charities

22 (22.4)
11 (12.2)

13 (13.3)
5 (5.6)

39 (39.8)
31 (34.4)

15 (15.3)
22 (24.4)

9 (9.2)
21 (23.3)

Patient support/self-help groups

30 (30.0)
18 (19.8)

28 (28.0)
8 (8.8)

26 (26.0)
28 (30.8)

10 (10.0)
20 (22.0)

6 (6.0)
17 (18.7)

National Pandemic Flu Service (website and
telephone line)

55 (55.0)
50 (52.1)

26 (26.0)
16 (16.7)

11 (11.0)
16 (16.7)

4 (4.0)
3 (3.1)

4 (4.0)
11 (11.5)

a Non-italic text.
b Italic text.
Most items had some missing data; figures in parentheses = valid percentage.
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TABLE 23 Patients’ (n = 253) responses to items exploring knowledge of ‘facts’ and ‘myths’ regarding swine flu
Please tell us if you think each of the following statements is
true or false

True

False

Very young people are the most likely to get swine flu
False, although high incidence of death and hospitalisation in very young

171
(70.7)

71
(29.3)

Wearing a mask will stop me getting swine flu
False, and not recommended in official UK government advice

41
(16.9)

202
(83.1)

People with chest problems are more likely than others to catch swine flu
False

153
(63.0)

90
(37.0)

Washing your hands is very important in preventing the spread of swine flu
True, per official government advice

240
(96.8)

8
(3.2)

The ordinary flu vaccine will protect me from swine flu
False

19
(7.8)

226
(92.2)

People with chest problems are more likely than others to develop
complications of swine flu
True

210
(86.8)

32
(13.2)

Older people are the most likely to get swine flu
False – older people had some residual immunity from previous pandemics

96
(39.8)

145
(60.2)

Tamiflu is a vaccine for swine flu
False

138
(56.3)

107
(43.7)

Swine flu may become more of a problem over the winter
True, per expectations/predictions at commencement of study

218
(89.0)

27
(11.0)

People with chest problems are more likely to die from swine flu than
others
True – greater risk of death

174
(73.4)

63
(26.6)

It is possible to catch swine flu from eating pork
False

16
(6.5)

232
(93.5)

Using an antibacterial hand wash or gel will stop the spread of swine flu
True, per official government advice

177
(72.2)

68
(27.8)

If your doctor says you need antiviral treatment, you should send someone
to collect a prescription for you, rather than going yourself
True

225
(91.1)

22
(8.9)

If someone in a household develops swine flu, all their family can get antiswine flu treatment (e.g. Tamiflu or Relenza)
False – prophylaxis only recommended for at-risk close contacts

138
(59.0)

96
(41.0)

Swine flu is very contagious
True, per official government advice

205
(86.1)

33
(13.9)

‘Swine flu parties’ are good way of developing immunity to swine flu
False

17
(7.0)

227
(93.0)

Swine flu is different from ordinary flu
True

236
(95.2)

12
(4.8)

Indication of whether the item is true or false is given in italic text after each statement.
Most items had some missing data; figures in parentheses = valid percentage.
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TABLE 24 Family members’ (n = 101) responses to items exploring knowledge of ‘facts’ and ‘myths’ regarding swine flu
Please tell us if you think each of the following statements is true or false

True

False

Very young people are the most likely to get swine flu
False – although high incidence of death and hospitalisation in very young

64
(67.4)

31
(32.6)

Wearing a mask will stop me getting swine flu
False, and not recommended in official UK government advice

15
(15.5)

82
(84.5)

People with chest problems are more likely than others to catch swine flu
False

67
(69.1)

30
(30.9)

Washing your hands is very important in preventing the spread of swine flu
True, per official government advice

96
(99.0)

1
(1.0)

The ordinary flu vaccine will protect me from swine flu
False

9
(9.3)

88
(90.7)

People with chest problems are more likely than others to develop complications of
swine flu
True

89
(92.7)

7
(7.3)

Older people are the most likely to get swine flu
False – older people had some residual immunity from previous pandemics

44
(45.8)

52
(54.2)

Tamiflu is a vaccine for swine flu
False

48
(50.5)

47
(49.5)

Swine flu may become more of a problem over the winter
True, per expectations/predictions at commencement of study

86
(89.6)

10
(10.4)

People with chest problems are more likely to die from swine flu than others
True – greater risk of death

71
(74.0)

25
(26.0)

It is possible to catch swine flu from eating pork
False

8
(8.2)

89
(91.8)

Using an antibacterial hand wash or gel will stop the spread of swine flu
True, per official government advice

68
(70.1)

29
(29.9)

If your doctor says you need antiviral treatment, you should send someone to
collect a prescription for you, rather than going yourself
True

92
(94.8)

5
(5.2)

If someone in a household develops swine flu, all their family can get anti-swine flu
treatment (e.g. Tamiflu or Relenza)
False – prophylaxis only recommended for at-risk close contacts

49
(51.6)

46
(48.4)

Swine flu is very contagious
True, per official government advice

74
(77.0)

22
(23.0)

‘Swine flu parties’ are good way of developing immunity to swine flu
False

9
(9.3)

88
(90.7)

Swine flu is different from ordinary flu
True

90
(93.7)

6
(6.3)

Indication of whether the item is true or false is given in italic text after each statement.
Most items had some missing data; figures in parentheses = valid percentage.
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TABLE 25 Identification of swine flu symptoms – patients (n = 253)
Please tell us if you think any of the following might be a
symptom of swine flu or not

102

True

False

Sudden fever (high temperature)

221
(94.8)

12
(5.2)

Sudden cough (in people who don’t usually have a cough)

165
(73.7)

59
(26.3)

Worsening of cough (in people who usually have a cough)

164
(74.5)

56
(25.5)

Headache

185
(80.7)

44
(19.3)

Tiredness

174
(77.7)

50
(22.3)

Producing more sputum (phlegm/mucus) than usual

147
(66.2)

75
(33.8)

Chills

164
(72.9)

61
(27.1)

Aching muscles

206
(88.8)

26
(11.2)

Limb or joint pain

182
(78.8)

49
(21.2)

Suddenly becoming breathless (in people who aren’t usually breathless)

142
(62.8)

84
(37.2)

Worsening of breathlessness (in people who are usually breathless)

173
(76.5)

53
(23.5)

Dizziness

78
(36.3)

137
(63.7)

Diarrhoea or stomach upset

99
(44.6)

123
(55.4)

Sore throat

181
(78.7)

49
(21.3)

Blurred vision

46
(21.3)

170
(78.7)

Runny nose

146
(65.8)

76
(34.2)

Sputum (phlegm/mucus) turning a different colour than usual

144
(64.9)

78
(35.1)

Loss of memory

10
(4.5)

210
(95.5)

Rash

26
(11.7)

196
(88.3)

Loss of appetite

135
(60.5)

88
(39.5)

Sudden inability to move or control limbs

52
(23.5)

169
(76.5)

Wheezing

139
(60.7)

90
(39.3)
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TABLE 25 Identification of swine flu symptoms patients (n = 253) (continued)
Please tell us if you think any of the following might be a
symptom of swine flu or not

True

False

Confusion

15
(17.2)

183
(82.8)

Sneezing

153
(66.2)

78
(33.8)

Chest pains

87
(38.8)

137
(61.2)

True

False

Sudden fever (high temperature)

92
(96.8)

3
(3.2)

Sudden cough (in people who don’t usually have a cough)

65
(71.4)

26
(28.6)

Worsening of cough (in people who usually have a cough)

69
(76.7)

21
(23.3)

Headache

80
(86.0)

13
(14.0)

Tiredness

72
(80.0)

18
(20.0)

Producing more sputum (phlegm/mucus) than usual

55
(61.1)

35
(38.9)

Chills

66
(74.2)

23
(25.8)

Aching muscles

82
(89.1)

10
(10.9)

Limb or joint pain

72
(79.1)

19
(20.9)

Suddenly becoming breathless (in people who aren’t usually breathless)

67
(72.8)

25
(27.2)

Worsening of breathlessness (in people who are usually breathless)

68
(75.6)

22
(24.4)

Dizziness

36
(40.4)

53
(59.6)

Diarrhoea or stomach upset

62
(66.0)

32
(34.0)

Sore throat

67
(73.6)

24
(26.4)

Blurred vision

23
(25.6)

67
(74.4)

Most items had some missing data; figures in parentheses = valid percentage.

TABLE 26 Identification of swine flu symptoms – family members (n = 101)
Please tell us if you think any of the following might be a
symptom of swine flu or not

continued
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TABLE 26 Identification of swine flu symptoms – family members (n = 101)
Please tell us if you think any of the following might be a
symptom of swine flu or not

True

False

Runny nose

58
(64.4)

32
(35.6)

Sputum (phlegm/mucus) turning a different colour than usual

37
(40.2)

55
(58.8)

Loss of memory

10
(11.9)

80
(88.9)

Rash

20
(22.2)

70
(77.8)

Loss of appetite

43
(47.8)

47
(52.2)

Sudden inability to move or control limbs

32
(35.2)

59
(64.8)

Wheezing

37
(40.2)

55
(59.8)

Confusion

23
(25.3)

68
(74.7)

Sneezing

49
(53.8)

42
(46.2)

Chest pains

38
(42.2)

52
(57.8)

Most items had some missing data; figures in parentheses = valid percentage.

TABLE 27 Impact of worries about swine flu on daily activities – patients (n = 253) and family members (n = 101)

104

Because of worries about swine flu I am/have (my family
member with chest problems is/has):
Patients (self)

Family
members
(self)

Family
members
(for patients)

Stopped or cut down on travelling by public transport (buses,
trains, etc.)

43
(17.0)

10
(9.9)

11
(10.9)

Taking things like vitamins or food supplements

19
(7.5)

6
(5.9)

5
(5.0)

Avoiding crowded places (e.g. shops, cinemas, sports events,
etc.)

55
(21.7)

11
(10.9)

16
(15.8)

Leaving the house less often

35
(13.8)

5
(5.0)

11
(10.9)

Avoiding contact with friends and family members

9
(3.6)

4
(4.0)

1
(1.0)

Feel(s) that people are worried about being around me/them
because of my/their chest problem

12
(4.7)

3
(3.0)

8
(7.9)

Cut down or stopped smoking

15
(5.9)

7
(6.9)

5
(5.0)

Cancelled a holiday/rearranged travel plans

4
(1.6)

0
(0)

2
(2.0)
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TABLE 27 Impact of worries about swine flu on daily activities – patients (n = 253) and family members (n = 101) (continued)

Because of worries about swine flu I am/have (my family
member with chest problems is/has):
Patients (self)

Family
members
(self)

Family
members
(for patients)

Keeping windows and doors closed

3
(1.2)

3
(3.0)

0
(0)

More anxious than usual about my/their chest problem

87
(34.4)

39
(38.6)

35
(34.7)

Avoiding contact with children

11
(4.3)

6
(5.9)

6
(5.9)

Will not take my/their medication or use my/their inhaler in a
public place, even if really needed

8
(3.2)

N/A

7
(6.9)

Avoiding contact with my family member with chest problems

N/A

2
(2.0)

N/A

Trying to get more exercise

53
(20.9)

14
(13.9)

14
(13.9)

Not leaving the house at all

3
(1.2)

1
(1.0)

4
(4.0)

Feel more self-conscious about my/their chest problem

64
(25.3)

13
(12.9)

17
(16.8)

Avoiding contact with pets/animals

10
(4.0)

1
(1.0)

4
(4.0)

Using my/their inhaler(s) more often

29
(11.5)

N/A

10
(9.9)

Would not wish to travel far within the UK

21
(8.3)

6
(5.9)

6
(5.9)

Eating more healthy foods

38
(15.0)

9
(8.9)

11
(10.9)

Much more aware of my/their chest problem than usual

81
(32.0)

38
(37.6)

23
(22.8)

Not sleeping well

27
(10.7)

8
(7.9)

10
(9.9)

Would not wish to travel abroad

44
(17.4)

10
(9.9)

11
(10.9)

Cut down my/their usual social activities (e.g. going to the pub,
eating out, etc.)

24
(9.5)

7
(6.9)

8
(7.9)

Avoiding contact with people who have been abroad

7
(2.8)

2
(2.0)

4
(4.0)

Constantly on the alert for changes in my/their chest problem

89
(35.2)

44
(43.6)

29
(28.7)

Other people are avoiding me/them because of chest problem

5
(2.0)

0
(0)

2
(2.0)

More careful about taking my/their regular medications as
instructed

52
(20.6)

N/A

15
(14.9)

Avoiding eating pork/ham/bacon, etc.

3
(1.2)

1
(1.0)

0
(0)

Tried to buy/bought Tamiflu

2
(0.8)

3
(3.0)

2
(2.0)

N/A, not applicable.
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.
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TABLE 28 Previous uptake of annual seasonal influenza vaccination in patients (n = 253) and family members (n = 101)
Regularly each
year

Occasionally

Never

Don’t know/
can’t remember No response

Patients (n, %)

198
(78.3)

23
(9.1)

27
(10.7)

1
(0.4)

4
(1.6)

Family members
(n, %)

56
(55.4)

9
(8.9)

33
(32.7)

2
(2.0)

1
(1.0)

TABLE 29 Intentions regarding uptake this year of annual seasonal influenza vaccination in patients (n = 253) and family members
(n = 101)
I am now more likely to get the regular winter flu jab:
Strongly
agree

Tend to
agree

Neither
agree nor
disagree

Tend to
disagree

Strongly
disagree

Don’t
know

No
response

Patients (n, %)

98
(38.7)

37
(14.6)

54
(21.3)

23
(9.1)

28
(11.1)

7
(2.8)

6
(2.4)

Family members
(n, %)

29
(28.7)

12
(11.9)

30
(29.7)

15
(14.9)

6
(5.9)

7
(6.9)

2
(2.0)

TABLE 30 Help-seeking behaviour in response to specific symptoms – patients (n = 253)
If you had swine flu, would you get help if you developed any of the following
symptoms?

106

Yes

No

Fast breathing or feeling much more short of breath than usual

211
(90.2)

23
(9.8)

Feeling very tired

90
(39.3)

139
(60.7)

Chest pains

209
(88.6)

27
(11.4)

Fever (high temperature) that didn’t go down after 4 or 5 days

234
(97.9)

5
(2.1)

Aching muscles

121
(53.1)

107
(46.9)

Producing more sputum (phlegm/mucus) than usual

150
(64.4)

83
(35.6)

Worsening of cough or cough that wouldn’t go away

194
(82.9)

40
(17.1)

Drowsiness or confusion

135
(59.7)

91
(40.3)

Coughing up blood

213
(91.0)

21
(9.0)

Sputum (phlegm/mucus) turning a different colour than usual

186
(80.2)

46
(19.8)

Sore throat

115
(50.4)

113
(49.6)

Feeling more wheezy than usual

181
(77.4)

53
(22.6)

All items had some missing data; figures in parentheses = valid percentage.
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TABLE 31 Help-seeking behaviour in response to specific symptoms – family members for themselves (n = 101)
If you had swine flu, would you get help if you developed any of the
following symptoms?

Yes

No

Fast breathing or feeling very short of breath

82
(86.3)

13
(13.7)

Feeling very tired

28
(30.8)

63
(69.2)

Chest pains

80
(85.1)

14
(14.9)

Fever (high temperature) that didn’t go down after 4 or 5 days

88
(93.6)

6
(6.4)

Aching muscles

37
(38.9)

58
(61.1)

Producing more sputum (phlegm/mucus) than usual

49
(53.8)

42
(46.2)

Worsening of cough or cough that wouldn’t go away

78
(83.9)

15
(16.1)

Drowsiness or confusion

57
(62.6)

34
(37.4)

Coughing up blood

85
(91.4)

8
(8.6)

Sputum (phlegm/mucus) turning a different colour than usual

67
(75.3)

22
(24.7)

Sore throat

38
(40.9)

55
(59.1)

Feeling very wheezy

67
(71.3)

27
(28.7)

All items had some missing data; figures in parentheses = valid percentage.

TABLE 32 Help-seeking behaviour in response to specific symptoms – family members on behalf of patients (n = 101)
If your family member with chest problems had swine flu, would you get help
if they developed any of the following symptoms?
Yes

No

Fast breathing or feeling much more short of breath than usual

89
(94.7)

5
(5.3)

Feeling very tired

42
(46.7)

48
(53.3)

Chest pains

87
(91.6)

8
(8.4)

Fever (high temperature) that didn’t go down after 4 or 5 days

89
(93.4)

6
(6.6)

Aching muscles

45
(47.9)

49
(52.1)

Producing more sputum (phlegm/mucus) than usual

74
(82.2)

16
(17.8)
continued
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TABLE 32 Help-seeking behaviour in response to specific symptoms – family members on behalf of patients (n = 101) (continued)
If your family member with chest problems had swine flu, would you get help
if they developed any of the following symptoms?
Yes

No

Worsening of cough or cough that wouldn’t go away

87
(93.5)

6
(6.5)

Drowsiness or confusion

68
(75.6)

22
(24.4)

Coughing up blood

86
(92.5)

7
(7.5)

Sputum (phlegm/mucus) turning a different colour than usual

73
(80.2)

18
(19.8)

Sore throat

53
(57.6)

39
(42.4)

Feeling more wheezy than usual

80
(84.2)

15
(15.8)

All items had some missing data; figures in parentheses = valid percentage.

TABLE 33 Help-seeking – obtaining oseltamivir – patients (n = 253) and family members (n = 101)
Source/action

Patients (self)
(n, %)

Family members
(self) (n, %)

Family members
(for patient) (n, %)

Go to A&E

8 (3.2)

1 (1.0)

3 (3.0)

Go to GP’s surgery

60 (23.7)

15 (14.9)

19 (18.8)

Call GP/health centre

152 (60.1)

58 (57.4)

64 (63.4)

Call a health helpline

62 (24.5)

23 (22.8)

24 (23.8)

Call the National Pandemic Flu Service

62 (24.5)

29 (28.7)

31 (31.7)

Ask a Flu Friend/Flu Buddy

46 (18.2)

21 (20.8)

24 (23.8)

Ask community pharmacist

20 (7.9)

14 (13.9)

12 (11.9)

Look for information on television news
programmes

6 (2.4)

3 (3.0)

1 (1.0)

Look for information in newspapers

6 (2.4)

5 (5.0)

2 (2.0)

Listen for information on radio news
programmes

10 (4.0)

3 (3.0)

3 (3.0)

Look on news websites

10 (4.0)

6 (5.9)

4 (4.0)

Look on health websites

25 (9.9)

15 (14.9)

8 (7.9)

Look on other websites

2 (0.8)

3 (3.0)

3 (3.0)

Look on unspecified websites

1 (0.4)

0 (0)

1 (1.0)

Contact chest consultant or hospital chest
clinic

32 (12.6)

N/A

19 (18.8)

Contact a chest specialist nurse (hospital or 15 (5.9)
community)

N/A

6 (5.9)

Already have a supply of oseltamivir

2 (2.0)

1 (1.0)

5 (2.0)

None of these

2 (0.8)

0 (0)

0 (0)

Don’t know

12 (4.7)

1 (1.0)

0 (0)

Other

2 (0.8)

1 (1.0)

2 (2.0)

Note: participants could select more than one option.
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Abstract
Influenza A/H1N1v in pregnancy: an investigation
of the characteristics and management of affected
women and the relationship to pregnancy outcomes
for mother and infant
L Yates,1 M Pierce,2 S Stephens,1 AC Mill,3 P Spark,2 JJ Kurinczuk,2
M Valappil,4 P Brocklehurst,2 SHL Thomas1,5* and M Knight2
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School of Biology, Institute of Research on the Environment and Sustainability, Newcastle
University, Newcastle upon Tyne, UK
4
Health Protection Agency Newcastle Laboratory, Institute of Pathology, Newcastle General
Hospital, Newcastle upon Tyne, UK
5
Wolfson Unit of Clinical Pharmacology, Institute of Cellular Medicine and Medical Toxicology
Centre, Newcastle University, Newcastle upon Tyne, UK
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Background: In April 2009 a novel influenza A
virus (AH1N1v) of swine origin (swine flu) emerged,
spreading rapidly and achieving pandemic status in June
2009. Pregnant women were identified as being at high
risk of severe influenza-related complications and as a
priority group for vaccination against AH1N1v. Limited
information was available about the maternal and
fetal risks of AH1N1v infection or of antiviral drug or
AH1N1v vaccine use in pregnancy.
Objectives: To assess rates of and risk factors for
adverse outcomes following AH1N1v infection in
pregnancy and to assess the adverse effects of the
antiviral drugs and vaccines used in prevention and
management.
Methods: Prospective national cohort studies were
conducted to identify pregnant women who were
(1) suspected to be infected with AH1N1v or being
treated with antiviral medication in primary care;
(2) vaccinated against AH1N1v; and (3) admitted to
hospital with confirmed AH1N1v. Characteristics
of women with influenza-like illness (ILI) in primary
care were compared with those of women without
symptoms accepting or declining immunisation.
Characteristics of women admitted to hospital with
confirmed AH1N1v infection in pregnancy were
compared with a historical cohort of over 1200
women giving birth in the UK who were uninfected
with AH1N1v. Outcomes examined in hospitalised
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

women included maternal death, admission to an
intensive care unit, perinatal mortality and preterm
birth. Risk factors for hospital and intensive care unit
admission were examined in a full regression model.
Results: The weekly incidence of ILI among pregnant
women averaged 51/100,000 over the study period.
Antiviral drugs were offered to 4.8% [95% confidence
interval (CI) 4.0% to 5.9%] and vaccination to 64.8%
(95% CI 64.7% to 68.9%) of registered pregnant
women. Ninety pregnant women with ILI presenting
in primary care were reported to the research team,
55 of whom were prescribed antiviral drugs and in 42
(76%) cases this was within 2 days of symptom onset.
After comparison with 1329 uninfected pregnant
women offered vaccination, pre-existing asthma was
the only maternal factor identified as increasing risk
of ILI presentation [adjusted odds ratio (OR) 2.0, 95%
CI 1.0 to 3.9]. Maternal obesity and smoking during
pregnancy were also associated with hospital admission
with AH1N1v infection. Overall, 241 pregnant women
were admitted to hospital with laboratory-confirmed
AH1N1v infection. Eighty-three per cent of these
women were treated with antiviral agents, but only
6% received antiviral treatment before hospital
admission. Treatment within 2 days of symptom onset
was associated with an 84% reduction in the odds of
admission to an intensive therapy unit (OR 0.16, 95%
CI 0.08 to 0.34). Women admitted to hospital with
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AH1N1v infection were more likely to deliver preterm;
a three times increased risk was suggested compared
with an uninfected population cohort (OR 3.1, 95% CI
2.1 to 4.5).
Conclusions: Earlier treatment with antiviral agents
is associated with improved outcomes for pregnant
women and further actions are needed in future
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pandemics to ensure that antiviral agents and vaccines
are provided promptly to pregnant women, particularly
in the primary care setting. Further research is needed
on longer-term outcomes for infants exposed to
AH1N1v influenza, antiviral drugs or vaccines during
pregnancy.
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Executive summary
Background

Methods

April 2009 saw the emergence of a novel influenza
A virus of swine origin (swine flu), subsequently
subtyped (and referred to in this document)
as AH1N1v. This spread rapidly, achieving
pandemic status in June 2009. Pregnant women
were identified as being at high risk of severe
influenza-related complications, requiring early
assessment and treatment of flu-like symptoms,
and as a priority group for vaccination against
AH1N1v. There was, however, limited information
available about the maternal and fetal risks of
AH1N1v infection or of antiviral drug or AH1N1v
vaccine use in pregnancy. This study was therefore
designed to assess rates of and risk factors for
adverse outcomes following AH1N1v infection in
pregnancy and to assess the adverse effects of the
antiviral drugs and vaccines used in prevention and
management.

Prospective national cohort studies were conducted
using different sources to identify women in three
specific groups:

Objectives
The objectives of this research were to:
1. estimate the incidence of AH1N1v influenza in
pregnancy during the ‘second wave’
2. determine the effect of AH1N1v infection and/
or treatment with neuraminidase antiviral
drugs in pregnant women and/or AH1N1v
vaccination (timing of use, dose and agent) on
pregnancy outcome, including specific adverse
or beneficial effects of antiviral treatment or
AH1N1v vaccination on eventual maternal and
fetal outcome
3. ascertain the influence of demographic or
pregnancy characteristics and additional
aspects of pregnancy management on
outcomes for mother and infant
4. produce guidance on the management of
AH1N1v infection in pregnancy: initially
following systematic review and updated
subsequently by monthly review of emerging
data from this study such that outcomes for
women and infants could be optimised during
the current pandemic.

1. pregnant women suspected of being infected
with AH1N1v or treated with antiviral
medication and managed in the community
2. pregnant women vaccinated against AH1N1v
3. pregnant women admitted to hospital with
confirmed AH1N1v.
Information about pregnancy management
and outcomes was collected directly from
health professionals caring for infected women
in secondary care settings, and from health
professionals as well as women themselves, with
consent, where infection was managed in primary
care.
Women were identified through the following
sources:
1. The UK Teratology Information Service
(UKTIS) collected data from general
practices within and outside the Primary
Care Research Networks (PCRNs), as well as
from self-notifications from affected women.
Some practices acted as ‘sentinel’ sites,
providing data on all presentations, antiviral
prescriptions and vaccinations.
2. The UK Obstetric Surveillance System
(UKOSS) collected data through its network
of collaborating clinicians in all consultant-led
maternity units in the UK.
Characteristics of women with influenza-like illness
(ILI) in primary care were compared with those of
women without symptoms accepting or declining
immunisation. Characteristics of women admitted
to hospital with confirmed AH1N1v infection in
pregnancy were compared with a historical cohort
of over 1200 women giving birth in the UK,
identified from the same hospitals as the cohort
women and uninfected with AH1N1v.

117
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Executive summary

The incidences of suspected AH1N1v infection,
use of antiviral drugs and AH1N1v vaccination
were estimated from presentation data provided
by sentinel general practices. Characteristics of
women with ILI were compared with asymptomatic
women who were offered vaccination. Use and
timing of antiviral agents and uptake of AH1N1v
vaccines were also determined.
The incidence of hospitalisation with confirmed
AH1N1v influenza in pregnancy was estimated
with 95% confidence intervals (CIs) using the most
recently available birth data (2007) as a proxy
for September 2009 to January 2010. Outcomes
examined in hospitalised women included
maternal death, admission to an intensive care
unit, perinatal mortality and preterm birth. In
addition, risk factors for hospital and intensive care
unit admission were examined in a full regression
model, which was developed by including both
potential explanatory and confounding factors in a
core model if there was a pre-existing hypothesis or
evidence to suggest that they were causally related
to admission with AH1N1v influenza in pregnancy.

Results
The weekly incidence of ILI amongst pregnant
women in 24 sentinel practices averaged
51/100,000 over the period of study. In the 23
practices providing these data, antiviral drugs
were offered to 4.8% (95% CI 4.0% to 5.9%) and
vaccination to 64.8% (95% CI 64.7% to 68.9%) of
registered pregnant women.
A total of 90 pregnant women with ILI presenting
in primary care were reported to the research
team: 55 were prescribed antiviral drugs and in
42 (76%) cases this was within 2 days of symptom
onset. After comparison with 1329 uninfected
pregnant women who were offered vaccination,
the only maternal factor identified as increasing
odds of ILI presentation was pre-existing asthma
[adjusted odds ratio (aOR) 2.0, 95% CI 1.0 to
3.9]. In this small data set there was no significant
effect of other comorbid conditions or of age,
racial group, body mass index (BMI), index of
multiple deprivation (IMD) or smoking status. The
data suggest that vaccination occurred in 56% of
pregnant women who were offered it, although
information on whether or not vaccination was
offered was not always provided.
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Overall, 241 pregnant women were admitted
to hospital with laboratory-confirmed AH1N1v

infection. Eighty-three per cent of women who were
hospitalised with AH1N1v influenza were treated
with antiviral agents, but only 6% received antiviral
treatment before hospital admission.
Women hospitalised with AH1N1v influenza in
pregnancy were more likely to be overweight (aOR
1.7, 95% CI 1.2 to 2.4) or obese (aOR 2.0, 95% CI
1.3 to 3.0) than the comparison cohort. They were
also more likely to have asthma requiring inhaled
or oral steroids (aOR 2.3, 95% CI 1.4 to 3.9), to
be multiparous (aOR 1.6, 95% CI 1.1 to 2.2), to
have a multiple pregnancy (aOR 5.2, 95% CI 1.9
to 13.8) and to be from a black or other minority
ethnic group (aOR 1.6, 95% CI 1.1 to 2.3). Younger
smokers had a raised odds of admission with
confirmed AH1N1v influenza (aOR 4.2, 95% CI 2.0
to 8.9) when compared with older non-smokers.
Treatment within 2 days of symptom onset was
associated with an 84% reduction in the odds of
admission to an intensive therapy unit (ITU) (OR
0.16, 95% CI 0.08 to 0.34); women admitted to
ITU were more likely to be obese (aOR 3.4, 95% CI
1.2 to 9.2) than women who were not admitted to
an ITU.
Sixty-three per cent of hospitalised women
had completed their pregnancies at the time
of reporting. Women admitted to hospital with
AH1N1v infection were more likely to deliver
preterm; a conservative estimate accounting for the
high proportion of women who are undelivered
suggests a three times increased risk compared with
an uninfected population cohort (OR 3.1, 95% CI
2.1 to 4.5).

Conclusions
Earlier treatment with antiviral agents is associated
with improved outcomes for pregnant women.
Further actions are needed in future pandemics
to ensure that antiviral agents and vaccines
are provided promptly to pregnant women,
particularly in the primary care setting.
Maternal obesity during pregnancy is associated
with both admission to hospital with confirmed
infection and critical illness from AH1N1v
infection. This highlights the importance of
ongoing work to support obesity prevention at a
community level.
Maternal smoking, particularly in younger
mothers, is also associated with admission with
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AH1N1v infection in pregnancy. Smoking in
pregnancy is associated with a number of risks
to both mother and fetus and thus prevention
programmes continue to be important.
Women with asthma and other comorbidities
are more likely to present in primary care or be
admitted to hospital with AH1N1v infection in
pregnancy. Clinicians should be aware of this
association and work to ensure that women with
coexisting illnesses in pregnancy are treated
appropriately.
Data on outcomes of pregnancy in women admitted
to hospital with confirmed AH1N1v influenza are,
as yet, incomplete. However, there appears to be

a significantly increased risk of preterm delivery,
which may impact on service provision in a future
pandemic.
Further research is needed on longer-term
outcomes for infants exposed to AH1N1v
influenza, antiviral drugs or vaccines during
pregnancy. This includes studies of the effects of
these factors on:
1. fetal development and congenital
malformations
2. postnatal development
3. potentially associated conditions, such as
childhood leukaemia.
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Chapter 1
Background
2009 AH1N1v influenza
April 2009 saw the emergence of a novel influenza
A virus of swine origin, subsequently subtyped
(and referred to in this report) as AH1N1v. Over
the subsequent months, this AH1N1v or swine flu
virus spread rapidly among humans, achieving
pandemic status on 11 June 2009, as declared
by the World Health Organization (WHO). The
detection of avian influenza H5N1 in humans less
than a year previously had stimulated preparation
for a possible influenza pandemic. A document
produced in anticipation of such an event by the
Centers for Disease Control and Prevention (CDC)
in the USA1 identified pregnant women as being at
high risk of severe influenza-related complications.
Concerns about the effect of AH1N1v infection
in pregnancy were further highlighted following
the death of a previously healthy pregnant woman
in the USA as the second documented death
associated with the 2009 outbreak. In the UK, the
Department of Health identified pregnant women
as a high-risk group requiring early assessment and
treatment of flu-like symptoms at the beginning
of the pandemic, and, subsequently, as a priority
group for vaccination against AH1N1v.

Influenza in pregnancy
Maternal risks
Reports from previous influenza epidemics, such as
the Spanish influenza pandemic of 1918–19, and
research on seasonal influenza, have been cited
as evidence that pregnant women are at risk of
increased maternal mortality and morbidity from
influenza infection compared with non-pregnant
women.2
There are inconsistent data, however, regarding the
risk of complications in pregnancy after influenza
infection. A hospital database-matched cohort
study by Cox et al. in the USA3 identified pregnant
women with underlying respiratory conditions as
having longer hospital admissions and increased
delivery complications during the influenza
season than hospitalised pregnant women without
comorbid respiratory conditions. An earlier study

in the USA by Hartert et al.,4 using a similar
design but in which influenza and non-influenza
cases were matched for comorbid conditions
and trimester of pregnancy, failed to identify a
significant difference in mode of delivery, duration
of delivery admission, episodes of preterm labour
and adverse perinatal outcomes between the two
groups. The authors did identify, however, that
miscarriages, early neonatal deaths and maternal
deaths were not studied, potentially resulting in an
underestimate of maternal and perinatal mortality.
Pregnant women, particularly in the third trimester
of pregnancy, have been reported as being at a
higher risk of developing influenza-associated
pneumonia and cardiorespiratory complications.5,6

Fetal risks
In addition to the maternal risks, there are
concerns about the direct and indirect effects
of maternal influenza infection on the fetus.
An increased risk of spontaneous abortion7 and
stillbirth8 have been reported in pregnant women
with influenza, and there are inconsistent data to
suggest that maternal influenza may be associated
with an increased risk of certain congenital
malformations, including oesophageal atresia9 and
anophthalmos/microphthalmos.10 An increased
risk of anencephaly was also reported following
epidemics of Asian influenza.11–13
The Hungarian Case–Control Surveillance of
Congenital Abnormalities reported an association
between maternal influenza during the second
and third month of pregnancy and congenital
malformations in the offspring, including cleft
lip or palate, neural tube defects (NTDs) and
cardiovascular abnormalities.14 In this study the use
of antipyretic drugs reduced the risk of congenital
malformations, suggesting that these might be due
to fever. Use of folic acid supplements reduced
or eliminated the apparent risk associated with
influenza during pregnancy.
A further case–control study, involving 363 infants
with NTDs and 523 normal newborns, indicated
an increased risk of NTDs associated with maternal
121
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influenza. However, in this study, risk was enhanced
when antipyretic drugs were used, in contrast with
the findings of the Hungarian study described
above.15

Antiviral therapy during
pregnancy
Oseltamivir (Tamiflu®, Roche Products) and
zanamivir (Relenza®, GlaxoSmithKline) are
neuraminidase inhibitors that are effective in the
treatment and prophylaxis of influenza types A
and B in adults. AH1N1v has been shown to be
susceptible to these agents. These drugs prevent
viral release from infected cells and subsequent
infection of adjacent cells. The National Institute
for Health and Clinical Excellence (NICE) has
concluded that both of these agents are clinically
effective treatments for influenza in the general
population,16 with no clear distinctions between
the two agents on the basis of clinical efficacy,
and that both are effective for seasonal or
postexposure prophylaxis.17 Oseltamivir is readily
absorbed from the gastrointestinal tract following
oral administration, and has significant systemic
activity.18 Zanamivir is administered through
inhalation and has lower systemic bioavailability.19
It may therefore be less suitable for severe systemic
illness, but low transplacental bioavailability may
reduce risks of adverse fetal effects.
Limited information was available on the safety
of neuraminidase inhibitor use during pregnancy
prior to the AH1N1v pandemic. A review article
cited a total of 61 cases of oseltamivir exposure
in pregnancy, collected during postmarketing
surveillance.20 Although complete details of
these cases were not provided, the majority of
pregnancies were reported to result in a normal
baby. Ten abortions (of which six were therapeutic
– no further details provided) were reported.
There were also single cases of trisomy 21 and
anencephaly; in both cases causality was considered
as not related to treatment with oseltamivir.
There were no epidemiological studies regarding
exposure to zanamivir during human pregnancy.
Three pregnancies were reported during
preclinical marketing studies carried out by the
manufacturer; of these pregnancies, one resulted in
the birth of a normal healthy baby, one pregnancy
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was terminated electively and one resulted in
a spontaneous abortion. No other details were
available.21

Influenza vaccination during
pregnancy
Published outcome data on the use of seasonal
influenza vaccines during pregnancy have not
indicated an association with an increased
incidence of congenital malformations.22–30
However, the majority of reports focused on
use during the second and third trimesters of
pregnancy, after organogenesis has taken place.
In a prospective cohort study comparing 189
women who were vaccinated with the influenza
A vaccine during pregnancy (41 of whom were
vaccinated in the first trimester) with a control
group of 517 non-vaccinated women, the rate of
congenital malformations was within the expected
range in both groups.24 In addition, no increase
in perinatal or infant complications was observed
following maternal vaccination. A prospective
longitudinal, population-based study by the
Collaborative Perinatal Project published findings
from 650 pregnant women who were given seasonal
influenza vaccinations in the first 4 months of
pregnancy.23 After follow-up from birth to 7 years
of age, there was no observed increase in risk of
stillbirth, congenital malformation, childhood
cancer or neurocognitive disability in the offspring.
Other prospectively and retrospectively gathered
data have not indicated an increased incidence of
adverse pregnancy outcomes in over 4000 pregnant
women who received the influenza vaccine during
the second or third trimesters of pregnancy.23–29
A recent randomised controlled trial found that
immunisation of pregnant women against influenza
in the third trimester (n = 172) reduced the rate
of influenza-like illness (ILI) in the mothers and
children by 29% and reduced laboratory-proven
influenza infections in 0- to 6-month-olds by 63%
(95% CI 5% to 85%).27 The authors did not report
any congenital malformations or adverse fetal
effects that were attributable to vaccination in the
influenza vaccine-exposed infants. The rates of
maternal, neonatal and infant mortality were all
within the expected ranges.
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Review of published and
unpublished data from the
first AH1N1v influenza wave
up to September 2009
Prior to commencing recruitment for this study, a
systematic search for information about AH1N1v
influenza and its treatment in pregnancy was
performed by the research team and has been
reported separately.31 In addition to reviewing
data published in the scientific literature, this
also considered evidence provided by antiviral
manufacturers, teratology information services
and drug regulatory bodies. Interpretation of data
identified in this systematic review was difficult
because important information was often missing
or incomplete, and there was overlap of data
collected from different sources, the extent of
which was uncertain. Pooling of published data
from different sources identified reports involving
135 pregnant women with AH1N1v infection.

Mortality
Mortality in this group of 135 women was high,
with death occurring in at least 26 of the women
involved. However, these reports addressed the
characteristics of patients with AH1N1v influenza
who were admitted to hospital and/or who died. It
is thus likely that this published literature is heavily
biased towards reporting of severe or fatal cases.
Estimation of mortality from these data is likely to
be very misleading.

Comorbidity
Comorbidity was also common amongst these
published cases. At least 26 (19.4%) of the 135
pregnant women with swine flu were reported to
have coexisting medical conditions. These included
asthma, tuberculosis, heart disease, diabetes,
hypertension and hyperthyroidism, obesity and
Factor V Leiden deficiency. It should be noted
that three (50%) out of the six women reported
by Jamieson et al.2 to have died had underlying
health conditions, as did 8 out of the 16 fatal cases
reported by Vaillant et al.32 Although comorbidity
is reported in other case series, it is not clear
from the data presented whether this correlates
with a higher risk of hospital admission or of
death. Asthma was the most frequently reported
associated chronic illness in these women, in
keeping with experience from the study of Hartert
et al.4 on seasonal influenza, in which pregnant

women with asthma accounted for one-half of all
respiratory admissions during influenza seasons.

Trimester of illness
It has been widely quoted that women in the third
trimester of pregnancy are at increased risk of
hospitalisation due to respiratory illness during the
influenza season.6 With respect to the published
literature on the 2009 AH1N1v pandemic, most
papers do not report on pregnancy trimester
for the women admitted to hospital or who die.
Although the numbers are too small to identify
a statistically significant difference between
hospitalisation rate and case fatality rate by
trimester of pregnancy for the cases reported
by Jain et al.33 and Jamieson et al.,2 respectively,
the absolute number and percentage of women
affected in the third trimester is greater than
the percentage of women in the first and second
trimesters. This may reflect a trend of increased
risk to women in the third trimester of pregnancy.
It should be emphasised, however, that none of the
16 deaths from AH1N1v infection in pregnancy
reported by Vaillant et al.32 was categorised by
trimester.

Timing of antiviral treatment
Only two articles provided details of the interval
between onset of symptoms and initiation of
antiviral treatment.2,34 Of the 34 women described
in the study of Jamieson et al.,2 17 received
treatment with oseltamivir and eight were treated
within 2 days of symptom onset. The six women
who died received antiviral drugs, a median of
9 days (range 6–15) after symptom onset. No
details of antiviral treatment were provided in any
of the other studies.

Fetal risks
From the data available thus far, no clear
pattern of congenital abnormalities suggestive
of teratogenicity due to oseltamivir or zanamivir
exposure has emerged. Information on fetal
outcome is not available for the majority of
AH1N1v infection in pregnancy cases referred
to in the published literature, as many of
these women were still pregnant at the time of
publication. This is in keeping with the lack of
outcome data available from the UK and other
teratology information services. Interestingly, live
born infants were delivered by caesarean section
to five of the six fatal cases described by Jamieson
123

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Background

et al.2 and were doing well with no evidence of
influenza infection. The sixth case was associated
with a miscarriage at 11 weeks’ gestation at the
time of maternal death. At the time of writing, it
was too early in the pandemic to expect sufficient
information regarding congenital malformation
rates in babies born to mothers infected with
AH1N1v in the first trimester.

Preparation for the AH1N1v
(2009) influenza ‘second
wave’
As the initial peak of the 2009 AH1N1v pandemic
subsided in the summer, predictions were made
about a second, potentially more virulent, wave
of AH1N1v influenza emerging in the autumn of
2009. In anticipation of a second peak, expedited
AH1N1v research was identified as a government
priority, and the need for evidence-based guidance
of the management of AH1N1v (2009) influenza in
pregnancy during the second wave was evident. In
particular, there was a need to better characterise
the adverse maternal and fetal effects of influenza
infection involving this new pandemic strain,
and to obtain more data on the safety of antiviral
therapy during pregnancy. Subsequently, following
the licensing of vaccines for AH1N1v, there was a
need to collect information on the safety of these
vaccines when used in pregnancy.
This study, one of several commissioned by the
National Institute for Health Research (NIHR),
aimed to collect information on pregnant women
during the second wave of the pandemic, with a
view to providing interim analyses of the data to
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inform guidance on the management of AH1N1v
infection in pregnancy.

Study objectives
The objectives of this research were to:
1. estimate the incidence of AH1N1v influenza in
pregnancy during the second wave
2. determine the effect of AH1N1v influenza
infection and/or treatment with neuraminidase
antiviral drugs in pregnant women and/or
AH1N1v vaccination (timing of use, dose
and agent) on pregnancy outcome, including
specific adverse or beneficial effects of antiviral
treatment or AH1N1v vaccination on eventual
maternal and fetal outcome
3. ascertain the influence of demographic or
pregnancy characteristics and additional
aspects of pregnancy management on
outcomes for mother and infant
4. produce guidance on the management of
AH1N1v infection in pregnancy: initially
following systematic review, updated
subsequently by monthly review of emerging
data from this study such that outcomes for
women and infants could be optimised during
the current pandemic.
This report describes study results for the period
September 2009 to January 2010, concentrating
on clinical outcomes of episodes of influenza in
pregnant women. Data collection is continuing
and further information on pregnancy and fetal
outcomes will be published when this is available.
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Chapter 2
Methods

T

he research described in this report comprises
two separate prospective observational cohort
studies. In one, information was collected with
consent from pregnant women who were recruited
in the primary care setting and met the study
inclusion criteria. This research was lead by the
UK Teratology Information Service (UKTIS).
The second study, performed in a secondary care
setting, used anonymised data collected by the
UK Obstetric Surveillance System (UKOSS) on
pregnant women with confirmed influenza who
were admitted to hospital. These two studies were
intended to provide data on the full spectrum of
AH1N1v infection and its management during
pregnancy. Information on participants was
collected directly from heath professionals caring
for these women in secondary care settings, and
from health professionals, as well as the women
themselves, for women recruited in primary care.
Health professionals were made aware of the
study via information on the National Poisons
Information Service (NPIS) online database
TOXBASE® and websites of the UKTIS, UKOSS,
Royal College of Obstetricians and Gynaecologists
(RCOG) and Medicines and Healthcare Products
Regulatory Agency (MHRA), and via advice
provided on AH1N1v influenza by the Health
Protection Agency (HPA). Recruitment in primary
care was encouraged across the UK and was
supported by the Primary Care Research Networks
(PCRNs).

Women with suspected
AH1N1v infection or
antiviral exposure managed
in primary care
Case definition
Initially, pregnant women in the UK with
confirmed or suspected AH1N1v influenza, or, who
were offered antiviral medication for treatment or
prophylaxis, were eligible for inclusion in the study.
The study protocol was subsequently amended
in November 2009 (see details for assessing the
full study protocol at the end of the paragraph),
following licensing of AH1N1v vaccines, to allow
in addition the recruitment of pregnant women
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

offered immunisation against AH1N1v influenza
(full study protocol available at www.uktis.org).
Influenza cases were defined as pregnant women
with suspected or confirmed AH1N1v influenza.
Antiviral exposure cases included women
exposed to antiviral medication in pregnancy,
either for treatment of suspected swine flu or
as prophylaxis. AH1N1v vaccination cases were
defined as pregnant women vaccinated with the
AH1N1v vaccine. Data were also sought from
pregnant women who were offered, but were
not subsequently undergoing, vaccination. Data
provided in this report include women who
had suspected AH1N1v infection or antiviral
treatment or were offered immunisation between 7
September 2009 and 29 January 2010.

Data collection
Women presenting in primary care with suspected
AH1N1v infection were notified to UKTIS by
health professionals when clinical advice was
sought from the service, by means of a dedicated
UKTIS swine flu reporting line or by reporting
form available for download from the UKTIS
website. In addition, the MHRA and HPA Regional
Microbiology Laboratory Network alerted clinicians
to the study when they reported adverse events
or sent specimens. Clinicians were then asked to
seek consent from patients for their details to be
provided to UKTIS. Women were also invited to
self-report to UKTIS via the dedicated swine flu
reporting telephone line referred to above.
Brief clinical details of women identified by their
health professionals or identifying themselves
to the research team were collected. Health
professionals sought verbal consent from eligible
women for the provision of this personally
identifiable information to UKTIS, to allow an
approach for written consent to participate from
the research team.
Potential participants were then sent a participant
information sheet and consent documentation,
together with an initial data collection sheet that
they were asked to complete if they wished to take
part. Only women providing written consent were
asked to provide further health information.
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The reporting health professional was asked to
alert the research team should the status of the
patient change after initial notification, to avoid
the small risk of contacting individuals who might
have died or experienced a distressing or adverse
pregnancy outcome. In these cases, information
was collected from the health professional only
when consent to do so had been granted. For cases
where women were notified with suspected swine
flu, further information on the illness was sought
from the participant and health professional
4 weeks after initial contact. Patients who remained
unwell from influenza continued to be followed up
at 4-weekly intervals until recovery. If the patient
had recovered, the next follow-up was planned
for approximately 2 weeks after the expected
date of delivery, in order to obtain maternal and
pregnancy outcome information, again collected
from the woman and her health professional. If a
completed data collection form was not received
back by UKTIS after 3 weeks, a further reminder
was sent. Anonymised details of patients declining
participation were also notified to UKTIS.
Participants and health professionals were
offered the opportunity to report any additional
information of relevance to the study (e.g. illnesses,
exposures or pregnancy complications) at any point
during the study in addition to the planned followup intervals.

Virological testing of women
with suspected AH1N1v
infection
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Virological confirmation of infection was not a
requirement for participation in the primary care
element of the study, but details of those who
had not been tested for AH1N1v in a diagnostic
setting were forwarded to the HPA North East
virology laboratory, with their consent. A selfadministered swabbing kit was provided to the
participant by post from the UKTIS research team,
enclosed with the initial participant information
sheet, and consent forms as detailed below. The
kit comprised two viral swabs, an instruction
leaflet and a prepaid envelope with the necessary
transport tubes for return of the sample to the
virology laboratory. Given the known difficulties of
obtaining informative throat swabs by self-testing,
a nasal swab from each nostril was requested. This
is thought to achieve an equivalent diagnostic
yield. Swabs returned through research testing
were processed immediately by the HPA North
East virology laboratory to extract and store total
nucleic acids and tested for AH1N1v. Testing

including extraction, amplification and detection
was performed in accordance with the national
standard operating procedures for detection of
AH1N1v. Samples needing additional testing to
clarify status were referred to the HPA Centre for
Infections, Colindale, London.

Assessment of incidence in
primary care
The incidence of presentation in primary care with
ILI and of use of antiviral therapy and vaccination
was estimated by collecting all cases from selected
general practives agreeing to act as ‘sentinel’
sites. These practices were asked to submit weekly
anonymised data, with null reporting, of all
pregnant women consulting with suspected swine
flu, prescribed antiviral drugs, offered AH1N1v
vaccination and receiving the AH1N1v vaccine over
the period of study. Details were also provided of
practice list sizes and the numbers of women aged
15–45 years, as well as the numbers of women in
the practices who were recorded as being pregnant
on 1 December 2009.

Comparison groups
The characteristics of pregnant women with
suspected or confirmed AH1N1v influenza were
compared with those of pregnant women who did
not report influenza-like symptoms and who were
not treated with antiviral drugs, but who qualified
for inclusion in the study because they were offered
vaccination and consented to provide their details
to the research team. Information from women
receiving AH1N1v vaccination in pregnancy was
compared with that collected from participants who
were offered vaccination but not vaccinated.

Sample size
The available sample size was dependent on rates
of infection, antiviral use or vaccination among
pregnant women, the list sizes of participating
general practices, the proportion of potential
participants who provided consent for data
handling and subsequent follow-up, and the
UK maternity rate (around 760,000 maternities
per year at the outset of the study). With the
limited available data from the first wave of
AH1N1v influenza and assuming similar rates of
presentation, we anticipated identifying 500–1000
affected pregnancies, using the combined UKTIS
and UKOSS approach, over the 6-month initial
study period.
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Statistical analyses
Index of multiple deprivation (IMD) scores were
obtained by linking patients’ postcodes to small
geographical areas referred to as Super Output
Areas (SOAs). IMD scores35 are publicly available
continuous measures of compound social and
material deprivation, and are calculated using
a variety of data including current income,
employment, health, education and housing. As
the IMD score increases, the level of deprivation
increases.
Unadjusted odds ratios (ORs) with 95%
confidence intervals (CIs) for women displaying
swine flu symptoms compared with women not
displaying symptoms nor taking antiviral drugs
were estimated for potential risk factors, using
unconditional logistic regression and adjusted for
putative confounding factors. A full regression
model was developed by including both potential
explanatory and confounding factors in a core
model if there was a pre-existing hypothesis or
evidence to suggest that they were causally related
to AH1N1v influenza in pregnancy, for example
asthma. Potential interactions were tested by the
addition of interaction terms between all variables
in the model and subsequent likelihood ratio
testing on removal. Data for case and comparison
women were compared using the chi-squared test
– p < 0.05 was considered evidence for a significant
interaction.

Secondary care hospital
admission with confirmed
AH1N1v infection in
pregnancy
Case definition

Cases were defined as any pregnant women
admitted to hospital in the UK with confirmed
AH1N1v infection between 1 September 2009 and
31 January 2010. Women with AH1N1v infection
in pregnancy who were not admitted to hospital
and women with AH1N1v infection diagnosed post
partum were excluded from this arm of the study.

Data collection
Cases were identified through the UKOSS network
of collaborating clinicians.36 In view of the need for
rapid and ongoing data analysis, clinicians were
asked to report, using a web-based rapid reporting
system, all pregnant women with confirmed
AH1N1v infection who were admitted to their unit,
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

as soon as possible after the woman’s admission. In
response to a report of a case, clinicians were able
to download a data collection form with a unique
UKOSS identification number, asking for further
detailed information about diagnosis, management
and outcomes. If a completed data collection form
was not received back by the central team after
3 weeks, a reminder letter was sent. A further
reminder was sent 6 weeks after the initial case
report, and, if the completed form had not been
received after 9 weeks, a further prompt was sent
with a new copy of the form to complete.
In addition, every 2 weeks nominated UKOSS
reporting clinicians were sent a summary detailing
the cases that had been reported from their unit
and were asked to confirm that there were no
additional cases to report. Clinicians were also
asked to return a ‘nil report’ indicating that there
had been no women admitted so that participation
could be monitored and the denominator
population for the study could be confirmed.
The cases included in this report include all data
returned up to, and including, 23 February 2010.
All data were double-entered into a customised
database. Cases were checked to confirm that they
met the case definition and to exclude duplicate
reports. Where data were missing or the response
invalid, the reporting clinician was contacted by
e-mail and asked for the correct information. If the
woman was undelivered at the time of discharge
following her AH1N1v infection, a further copy of
the data collection form was sent to the reporting
clinician 2 weeks after the expected date of delivery
in order to obtain details of the outcome of
pregnancy.
All information collected was anonymous.

Additional case ascertainment
At the end of the data collection period, the Centre
for Maternal and Child Enquiries (CMACE) was
contacted and provided with information on cases
of maternal death in association with AH1N1v
infection in pregnancy reported through UKOSS,
identifying the hospital and date of death. They
were asked to compare the cases they had identified
with the cases reported to UKOSS.

Comparison group
Information about comparison women delivering
in UK hospitals was obtained from previously
collected UKOSS data. The comparison women
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were identified by UKOSS reporters as the two
women delivering in the same hospital immediately
before other UKOSS cases.37 This cohort was
chosen for pragmatic reasons to facilitate rapid
comparisons during the epidemic, and, as a
historical cohort, to ensure that none of the women
could have been infected with AH1N1v.

Statistical analyses
The incidence of hospitalisation with confirmed
AH1N1v influenza in pregnancy was estimated
with 95% CIs using the most recently available
birth data (2007) as a proxy for September 2009 to
January 2010.38
Data for case and comparison women were
compared using the chi-squared test or the
Wilcoxon rank-sum test, as appropriate. Figures
presented show the percentages of those with data.
Unadjusted ORs with 95% CIs were estimated
for potential risk and confounding factors using
unconditional logistic regression. A full regression
model was developed by including both potential
explanatory and confounding factors in a core
model if there was a pre-existing hypothesis or
evidence to suggest that they were causally related
to admission with AH1N1v influenza in pregnancy,
for example asthma. Continuous variables were
tested for departure from linearity, and potential
interactions were tested by the addition of
interaction terms between all variables in the
model and subsequent likelihood ratio testing on
removal – p < 0.05 was considered evidence for a
significant interaction or departure from linearity.
The risk factors for admission to an intensive
care unit were examined in a regression model
including only women admitted to hospital with
confirmed AH1N1v infection. This analysis had
80% power at the 5% level of statistical significance
to detect an OR for obesity [body mass index (BMI)
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of 30 kg/m2 or greater] in pregnancy of 3.0 or
greater.

Interim reporting
During the pandemic, clinical guidance was
produced by the Department of Health and
RCOG. Rather than issuing potentially confusing
additional guidance, the team informed the
development of management guidelines through
a series of reports to the organisations developing
guidance. The data were analysed on an
approximately monthly basis from November 2009.
Interim reports were produced and made available
to the Department of Health, the Influenza Clinical
Information Network and the RCOG pandemic
influenza working group, as well as to collaborating
clinicians, in order to inform development of
ongoing clinical guidance during the course of
the pandemic. Interim reports were also publicly
available on the UKOSS website.39–41

Research approvals
This study, and the subsequent protocol
amendment allowing the inclusion of pregnant
women undergoing vaccination, was approved
by the County Durham & Tees Valley 1 Research
Ethics Committee (study reference 09/H0905/66).
The UKOSS general methodology has previously
been approved by the London Research Ethics
Committee (study reference 04/MRE02/45).
For the primary care element, research
management and governance (RM&G) approval
was required from all UK NHS organisations
acting as participant identification sites for the
original study and, subsequently, for the protocol
amendment. This entailed applications to 319
NHS organisations for the original study and 192
organisations for the amendment.
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Chapter 3
Results
Women identified in
primary care
Incidence of AH1N1v influenza
in pregnancy in primary care

Twenty-four general practices, including some
linked to the PCRNs in England, Wales, Scotland
and Northern Ireland, as well as some non-PCRN
practices, provided complete weekly figures
to UKTIS, with null reporting, of numbers of
pregnant women consulting with suspected swine
flu during the study period from 7 September 2009
to 29 January 2010 by the cut-off date of 8 March
2010. These sentinel practices had a combined list
size of 216,193 women, including 45,647 who were
aged 15–45 and 2431 (1.1%) who were recorded as
pregnant as of 1 December 2009. These practices
reported 26 consultations involving ILI in pregnant
women over the 21 study weeks, giving a mean
weekly consultation rate of 51/100,000 amongst
pregnant women. As a proportion of all pregnant
women, 1.1% (95% CI 0.7% to 1.6%) were reported
to have presented with suspected influenza at some
point during the study period.
Twenty-three of the practices (combined list size
189,245, with 2061 pregnant women and 40,555
women aged 15–45 years) also provided weekly
data on prescribing of antiviral drugs and use of
AH1N1v vaccination in pregnant women over the
21-week study period. Antiviral drugs were offered
to 100 pregnant women (4.85%, 95% CI 3.98%
to 5.89%) and vaccination to 1378 (64.8%, 95%
CI 64.7% to 68.9%). Of the pregnant women who
were offered vaccination, 520 were reported to
have been vaccinated, representing 25.2% (95% CI
23.4% to 27.7%) of all pregnant women and 37.7%
(95% CI 35.2% to 40.4%) of those reported to have
been offered vaccination.

Recruitment of participants
In total, 159 general practices across the UK
forwarded details of at least one pregnant woman
who met UKTIS study inclusion criteria and who
gave verbal consent for her/their details to be
forwarded to the research team. The number of
women notified per practice ranged from 1 to 69.

A total of 1587 women were notified to the
research team for the period of study. Of these,
1565 were notified with their verbal consent by
health professionals and 22 self-reported to the
study team. Thirteen notifications from secondary
care and 122 retrospective reports (121 health
professionals and one self-report) were excluded
because pregnancy outcome or an abnormal
antenatal result was already known at the time of
reporting. There were 1432 health-care reports that
met the study inclusion criteria and were included
in the current analysis (Figure 1).
The health professional reports comprised 90
patients with ILI, 55 of whom were treated with
antiviral drugs; 13 patients without symptoms who
received antiviral drugs; and 1329 women who
were not reported to have influenza symptoms or
to have received antiviral therapy but who met the
study inclusion criteria because they were pregnant
and were offered vaccination.
Of the 13 women reported via secondary care, nine
were also included in the UKOSS data set described
below, while three cases did not meet the UKOSS
inclusion criteria for this study. One case had not
been reported to UKOSS, but the information
available for this woman was insufficient to
determine whether or not she would have met the
UKOSS case definition for inclusion in the hospital
cohort. None of these women was included in the
primary care analysis.
Of the 1565 women consenting verbally to their
details being passed to the study team, 234 had
provided written consent by the end of the data
collection period to allow the study team to collect
further information on their pregnancy outcome
and infant’s health at 6 months. In total, 263
women meeting the study inclusion criteria had
completed the initial participant questionnaire; 26
women withdrew from the study during the period
of this analysis.
Of the 90 women reported with influenza
symptoms, 23 had been tested for AH1N1v at
the time of reporting by a health professional. Of
these, two swabs were AH1N1v positive, six were
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Notifications through health-care
professionals in primary care
n = 1565

Women self-reporting to study
n = 22

Total number of potential participants
n = 1587

EXCLUDED

1. Retrospective cases
(including one case
from secondary care) n = 122
2. Cases notified from
secondary care

n = 13

Women reported within the study time frame
and meeting inclusion criteria
n = 1453 (1432 HCP + 21 self-enrolled)

Suspected influenza
cases
HCP reports
n = 90
Participant reports n = 79

Antiviral prophylaxis
cases
HCP reports
n = 13
Participant reports n = 2

AH1N1v vaccinated
cases
HCP reports
n = 814
Participant reports n = 190

No flu, no vaccine,
no antivirals
HCP reports
n = 533
Participant reports n = 37

FIGURE 1 Recruitment in primary care. HCP, health-care professional.

AH1N1v negative and results were pending for 16
(one women whose initial swab was negative was
swabbed again). The study team posted virology
swabs to 25 women with suspected AH1N1v
influenza or influenza symptoms who had not been
tested as part of their routine health care. Of the
25 swabs sent, eight swabs were returned to the
virology laboratory: two of these were positive and
six were negative for AH1Nv and 17 swabs were
not returned. Swabs were not sent to the remaining
42 participants as notification occurred outside the
period of illness.

Characteristics of women with ILI
Characteristics of the 90 women reported from
primary care with suspected or confirmed AH1N1v
infection and those of the comparison cohort are
detailed in Table 1. Of these, 14 (15.6%) were in
their first trimester, 25 (27.8%) in their second
trimester and 43 (47.8%) in their third trimester.
The trimester was not specified on eight (8.9%)
reports.
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Factors associated with increased risk of presenting
with ILI were assessed by comparing suspected
influenza cases with a comparison group of 1329
women without reported symptoms or antiviral
treatment offered vaccination. The characteristics
of this control group of women are shown in
Table 2.
The low number of cases limits the power of this
analysis to compare the characteristics of pregnant
women, described in Tables 1 and 2, with an ILI
and those who were not ill. Nevertheless, we found
a significant association between presentation with
an ILI and asthma [adjusted OR (aOR) 2.0, 95%
CI 1.0 to 3.9]; there were no statistically significant
associations with other comorbid conditions or age
(including as a continuous variable), racial group,
BMI, IMD score or smoking status (Table 3).
Presenting symptoms of pregnant women with an
ILI, as reported by their general practitioner (GP)
or midwife, are shown in Table 4; fever (n = 64,
71%), cough (n = 61, 68%) and sore throat (n = 54,
60%) were the most frequent.
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TABLE 1 Characteristics of women notified with suspected AH1N1v infection in primary care (n = 90)
Trimester

Cases

All

(%)

I

II

III

Unknown

14

25

43

8

Age
Unknown

9

(10)

0

5

3

1

< 20

2

(2)

0

2

0

0

71

(79)

13

16

36

6

8

(9)

1

2

4

1

British or white background

48

(53)

6

11

30

1

Black or other ethnic minority

11

(12)

4

0

6

1

Unknown

31

(34)

Never smoked

34

(38)

8

7

16

3

Gave up

15

(17)

2

3

10

0

0

2

9

1

20–34
≥ 35
Ethnicity

Smoking behaviour

Current smoker

12

(13)

Unknown

29

(32)

14

(16)

3

3

6

2

3

(3)

0

1

2

0

Diabetes

2

(2)

0

2

0

0

Obesity

4

(4)

1

1

2

0

Comorbidity
Asthma
Psychiatric illness

Note: (a) some women fall into more than one group and (b) reporting forms were not always received from the healthcare professional when women self-reported.

The information provided by health professionals
indicated that 55 (61%) of women with influenza
symptoms were prescribed zanamivir or oseltamivir.
In 42 cases (76%) these were prescribed within
2 days of symptom onset (Table 5).
Thirty-five (39%) of the symptomatic women did
not receive antiviral treatment. In 28 cases reasons
were not provided; in the remaining cases reasons
were: the antiviral drugs were offered but refused,
the GP wanted to see the participant before
prescribing treatment, the participant was worried
about the effects of the antiviral drugs, symptoms
were mild, the symptoms had resolved by the time
the participant presented themselves at the surgery,
and in two cases participants were prescribed
antibiotics instead of antiviral drugs.
The only reported adverse effects attributed to
antiviral use were vomiting in one woman taking

zanamivir, and nausea and vomiting in one woman
who was prescribed oseltamivir.

AH1N1v vaccination in pregnancy
Of the 1432 pregnant women reported to us
for this study, 194 (13.5%) were not offered
vaccination, often because the report predated
availability of the vaccines. A further 406 declined
vaccination and 814 women (56.8%) were reported
as vaccinated. Other than injection site reactions,
health professionals reported adverse effects
infrequently (Table 6).

Data reported by participants
Data were received directly from 263 participants,
79 of whom had symptoms of ILI. Of these, eight
had been tested for AH1N1v, with one positive and
one negative result available and the remainder
131
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TABLE 2 Characteristics of comparison group of women with no influenza symptoms and no antiviral drug exposure (n = 1329)
Trimester

Controls

All

(%)

I

II

III

Unknown

131

507

576

115

Age
Unknown

114

(9)

16

40

42

16

47

(4)

3

21

20

3

20–34

932

(70)

95

340

418

79

≥ 35

236

(18)

17

106

96

17

British or white background

743

(56)

78

290

334

41

Black or other ethnic minority

105

(8)

10

43

49

3

Unknown

481

(36)

Never smoked

533

(40)

45

209

241

38

Gave up

243

(18)

25

89

119

10

14

39

48

5

< 20

Ethnicity

Smoking behaviour

Current

106

(8)

Unknown

447

(34)

Comorbidity
Asthma

95

(7)

5

36

48

6

Chronic kidney disease

1

(0)

0

1

0

0

Chronic lung disease

1

(0)

0

0

1

0

Chronic liver disease

1

(0)

0

1

0

0

Chronic heart disease

1

(0)

1

0

0

0

Chronic neurological disease

9

(1)

0

4

4

1

68

(5)

5

30

33

0

Psychiatric illness

3

(0)

0

0

3

0

Epilepsy

3

(0)

0

2

1

0

Immunosuppression

1

(0)

0

0

1

0

Diabetes

5

(0)

0

2

3

0

Hypertension

4

(0)

0

1

2

1

Obesity

pending or unreported. The most common
reported symptoms were rhinorrhoea (n = 57,
72%), sore throat (n = 56, 71%), and cough and
tiredness (each n = 57, 66%). Eighteen women
(23%) had been prescribed antiviral drugs, in
16 cases (89%) zanamivir and in two cases (11%)
oseltamivir. In five cases (28%) antiviral drugs were
prescribed within 2 days of symptom onset. Two
women reported adverse effects with zanamivir
(nausea, headaches and dizziness, worsening of
asthma) and one reported adverse effects with
oseltamivir (nausea and nightmares).
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Comparison of the characteristics of the 79 women
with symptoms with 182 women without symptoms

did not identify significant associations with age,
BMI, IMD score, black or ethnic minority group,
asthma or trimester of pregnancy, although the
conclusions that can be drawn are limited by the
very small sample size involved.
Of the asymptomatic participants, two had
received antiviral drugs and 212 had been offered
vaccination. Of the latter group, 190 (89.6%)
had been vaccinated. Adverse effects reported by
participants being vaccinated included injection
site reactions (n = 97, 51%), myalgia (n = 54, 28%),
fever (n = 25, 13%), headache (n = 19, 10%) and
arthralgia (n = 8, 4.2%).

Health Technology Assessment 2010; Vol. 14: No. 34, 109–182

TABLE 3 Analysis of characteristics of women with suspected AH1N1v influenza in pregnancy and comparison women in primary care
Analysis

Case frequency
(%a), n = 90

Univariate
Comparison
group frequency
OR [95% CI]
(%), n = 1329

p-value

aOR
[95% CI]

p-value

< 20

2 (2)

47 (4)

0.6 [0.1 to1.9]

0.05

0.6 [0.1 to 2.1]

0.08b

20–34

71 (88)

932 (77)

1c

1c

≥ 35

8 (10)

236 (19)

0.4 [0.2 to 0.8]

0.5 [0.2 to 1.0]

Normal

15 (54)

225 (56)

1c

Overweight

9 (32)

109 (27)

1.2 [0.5 to 2.9]

Obese

4 (14)

67 (17)

1.9 [0.2 to 2.6]

IMD < 20

50 (61)

844 (67)

1c

IMD 20–40

23 (29)

311 (25)

1.2 [0.7 to 2.0]

1.2 [0.5 to 2.5]

IMD > 40

8 (10)

97 (8)

1.4 [0.6 to 2.9]

1.2 [0.7 to 2.1]

Characteristic

Multivariate

Age

BMI
0.84

–d

0.56

1c

IMD score
0.73b

Black or other minority ethnic group
Yes

11 (19)

105 (12)

1.6 [0.8 to3.1]

No

48 (81)

743 (88)

1c

Yes

12 (13)

106 (12)

1.8 [0.9 to 3.2]

No

78 (87)

1223 (88)

1

Yes

14 (16)

95 (7)

2.4 [1.3 to 4.3]

No

76 (84)

1234 (93)

1c

1

14 (17)

131 (11)

2.2 [1.1 to 4.2]

II

25 (31)

507 (42)

1

III

43 (52)

576 (47)

1.5 [0.9 to 2.5]

0.16

–d

0.08

1.3 [0.6 to 2.7]

0.33

0.005

2.0 [1.0 to 3.9]

0.04

0.07

–d

Current smoking
c

Asthma

Trimester

a
b
c
d

c

Percentage of those with data.
p-value for the total effect of the variable, not the individual categories.
Reference group.
Omitted from multivariable model owing to missing data.

Maternal and fetal outcomes
No maternal deaths of pregnant women
with suspected swine flu or cases requiring
hospitalisation have been reported in the primary
care cohort for this study period. However, the
amount of follow-up information available from
consenting women is currently very limited.

Further follow-up of women included in the
study will take place until 6 months after the
latest expected dates of delivery and these data,
including maternal and fetal outcomes, will be
reported when available.
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TABLE 4 Symptoms reported in pregnant women with suspected AH1N1v infection notified to the research team by primary care
health professionals (n = 90)
Trimester
I

II

III

Unknown

43

8

Symptom

All

(%)

14

25

Aching muscles

22

(24)

4

11

3

4

Breathlessness

24

(27)

3

8

12

1

Chills

31

(34)

6

7

16

2

Cough

61

(68)

12

16

27

6

Diarrhoea

13

(14)

0

5

8

0

Fever (> 38°C)

64

(71)

10

16

31

7

Headache

47

(52)

6

16

23

2

Limb or joint pain

30

(33)

6

8

16

0

Loss of appetite

26

(29)

5

6

14

1

Rhinorrhoea

32

(36)

1

13

14

4

Sneezing

12

(13)

0

7

4

1

Sore throat

54

(60)

3

14

31

6

Tiredness

41

(46)

8

10

20

3

Vomiting

23

(26)

6

8

9

0

Other

17

(19)

3

5

9

0

50

(56)
(6)

Unknown

%

Trimester

Not
reported

All

Antiviral agents
administered for
Treatment

TABLE 5 Use of antiviral agents in pregnant women with suspected AH1N1v infection in primary care who were notified to the
research team (n = 90)

1

I1

II1

10

14

24

Antiviral agents prescribed
Zanamivir
Oseltamivir

5

Both

0

None

35

30

20

2

3

2

1

2

0

2

0

0

0

0

0

0

(39)

Intervals between first symptoms and prescription
0–2 days

134

42

(76)

26

16

2

9

11

20

3–5 days

8

(15)

3

5

0

1

2

5

>5

1

(2)

1

0

1

0

0

0

Unknown

4

(7)

3

1

0

2

1

1
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TABLE 6 AH1N1v vaccination in pregnant women notified to the research team (n = 1432)
Trimester
Study patients

All

III

%

I

II

Unknown

Immunised (n = 1432)
Yes

814

(57)

369

70

308

67

No

470

(33)

205

63

164

38

Not offered

194

(14)

86

14

77

17

Refused

406

(28)

172

58

142

34

98

(10)

5

14

66

13

Headache

15

(2)

4

2

5

4

Arthralgia

6

(1)

2

2

2

0

Not known/reported
Reported adverse effects (n = 814)

Myalgia
Reaction at injection site
Fever

26

(3)

10

1

12

3

127

(16)

66

8

48

5

22

(3)

5

3

9

5

Women admitted to secondary
care with confirmed AH1N1v
infection in pregnancy
Cases reported

Reports were received from 221 of the 223
hospitals with consultant-led maternity units in the
UK (99%). Using the most recently available birth
data from the Office for National Statistics (2007),
there were an estimated 314,135 maternities
(women delivering) during the study period.
Thirty-five per cent of hospitals returned negative
reports, i.e. hospitals indicated that there had
not been any pregnant women admitted with
confirmed AH1N1v influenza during the study
period. Hospitals reporting cases recorded between
1 and 18 cases, with a median of two cases reported
per hospital.
A total of 427 cases were reported, with complete
data received for 349 cases (82%) (Figure 2).
Thirty-four cases were subsequently reported by
clinicians as not cases and there were 11 duplicate
reports. Data collection forms were received for
304 women. A further 63 women were excluded
because on further examination they did not meet
the case definition: 48 women were not confirmed
to have had AH1N1v influenza on testing, seven
were never admitted to hospital, seven contracted
AH1N1v, or were admitted to hospital, after
delivery; for one woman, dates of symptoms and

admission were missing and thus we were unable
to confirm that she met the case definition. There
was thus a total of 241 women admitted to hospital
in the UK with confirmed AH1N1v influenza in
an estimated 314,135 maternities, representing an
estimated incidence of 7.7 hospitalised cases per
10,000 maternities (95% CI 6.7 to 8.7 per 10,000
maternities).
The women who were not confirmed to have
AH1N1v infection had a range of final diagnoses:
14 had an unspecified viral respiratory infection,
four had a bacterial chest infection, three had a
urinary tract infection and seven had a variety of
other diagnoses. The final diagnosis was unknown
for 20 women.
Figure 3 shows the distribution of cases by week
of hospital admission or start of symptoms if the
date of admission was unknown. The peak number
of admissions occurred in week 42, the week
commencing 12 October 2009. The epidemic was
largely over by the end of 2009, with only four
reported admissions during January 2010.

Characteristics of cases and risk
factors
Of the 241 women admitted with confirmed
AH1N1v, 15 (6%) were in their first trimester, 32
(13%) were in their second trimester and 193 (80%)
were in their third trimester. For one woman, the
135
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Cases notified
n = 427

Excluded n = 45
Duplicates
Reported by clinician
as not cases

Data awaited
n = 78 (18%)

n = 11
n = 34

Data collection forms received
n = 304

Lab confirmed AH1N1v in pregnancy
n = 241 (79%)

Excluded n = 63
H1N1v suspected
but not confirmed
Not admitted
Postnatal at diagnosis
Missing dates

n = 48
n=7
n=7
n=1

FIGURE 2 Case reporting and completeness of data collection for women hospitalised with AH1N1v influenza in pregnancy.
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FIGURE 3 Hospital admissions of pregnant women with AH1N1v by week of hospital admission or start of symptoms (2009–10).
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trimester of admission was unknown. Table 7 shows
the characteristics of women who were admitted
with AH1N1v and the comparison cohort. A one
unit increase in BMI was associated with a 5%
increase in the odds of admission with AH1N1v
in pregnancy (95% CI 2% to 8%) after adjusting
for potential confounders, thus women admitted
with AH1N1v influenza were significantly more
likely to be overweight (aOR 1.7, 95% CI 1.2 to
2.4) or obese (aOR 2.0, 95% CI 1.3 to 3.0) than
the comparison cohort. They were also more likely
to have asthma requiring inhaled or oral steroids
(aOR 2.3, 95% CI 1.4 to 3.9), to be multiparous
(aOR 1.6, 95% CI 1.1 to 2.2), to have a multiple
pregnancy (aOR 5.2, 95% CI 1.9 to 13.8) and to

be from a black or other minority ethnic group
(aOR 1.6, 95% CI 1.1 to 2.3), although this last
association was of borderline statistical significance
(p = 0.03).
Women hospitalised with AH1N1v influenza in
pregnancy were younger than comparison women
(unadjusted OR for age less than 20 years = 1.9,
95% CI 1.2 to 3.1; OR associated with a 1-year
increase in age OR = 0.94, 95% CI 0.92 to 0.96).
After testing for all possible two-way interactions
in the adjusted model, there was a statistically
significant interaction found between age and
smoking (p = 0.01, Table 8). Amongst non-smokers,
a 1-year increase in age was associated with a 6%
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TABLE 7 Characteristics of women hospitalised with AH1N1v influenza in pregnancy and comparison women
Characteristic
case
frequency
(%), n = 241

Comparison
group
frequency
(%), n = 1223

< 20

25 (10)

20–34
≥ 35

Analysis
Univariate

Multivariate

OR [95% CI]

p-value

OR [95% CI]

62 (5)

1.9 [1.2 to 3.1]

< 0.001a

–c

188 (78)

897 (73)

1

28 (12)

264 (22)

0.5 [0.3 to 0.8]

84 (40)

563 (53)

1b

0.001a

1b

p-value

Age
b

BMI
Normal
Overweight

70 (33)

306 (29)

1.5 [1.1 to 2.2]

1.7 [1.2 to 2.4]

Obese

58 (27)

202 (19)

1.9 [1.3 to 2.8]

2.0 [1.3 to 3.0]

0.0014a

Managerial or professional occupation
Yes

44 (28)

766 (70)

0.9 [0.6 to 1.3]

No

112 (72)

334 (30)

1b

0.58

–d

0.13

1.6 [1.1 to 2.3]

Black or other minority ethnic group
Yes

54 (23)

220 (18)

1.3 [0.9 to 1.8]

No

184 (77)

974 (82)

1

0.03

1

b

b

Current smoking
Yes

55 (23)

258 (22)

1.1 [0.8 to 1.6]

No

180 (77)

940 (78)

1b

Yes

148 (62)

696 (57)

1.3 [0.9 to 1.7]

No

89 (38)

525 (43)

1

0.53

c

0.12

1.6 [1.1 to 2.2]

Multiparous
0.01

1

b

b

Asthma
Yes

32 (13)

66 (5)

2.7 [1.7 to 4.2]

No

206 (87)

1154 (95)

1b

< 0.001

2.3 [1.4 to 3.9]

0.001

1b

Multiple pregnancy
Yes

8 (3)

13 (1)

3.3 [1.3 to 8.0]

No

228 (97)

8 (3)

1b

a
b
c
d

0.006

5.2 [1.9 to 13.8]

0.001

1b

p-value for the total effect of the variable, not the individual categories.
Reference group.
Entered multivariate model as an interaction term – see Table 8.
Omitted from multivariate model owing to missing data.

decrease in the odds of admission with AH1N1v
in pregnancy (95% CI 3% to 9%), among smokers,
a 1-year increase in age was associated with a 15%
decrease in the odds of admission with AH1N1v
in pregnancy (95% CI 8% to 20%). Thus, younger
smokers had the highest odds of admission with
confirmed AH1N1v influenza (aOR 4.2, 95% CI
2.0 to 8.9) when compared with older non-smokers
(Table 8).
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Women hospitalised with AH1N1v influenza in
pregnancy also had a number of other medical
problems, although owing to differences in data
collection we were unable to compare these
formally with the frequency in comparison women
in the multivariate model. Forty-two women had
other medical problems, but these disorders
were very heterogeneous: 10 women had a
metabolic disease, 10 women a haematological
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TABLE 8 ORs for admission to hospital with confirmed AH1N1v influenza in pregnancy in different age and smoking groups after
adjusting for potential confounders
Exposure

n cases (%)

n comparison group (%)

Adjusted OR [95% CI]a

Age under 20, smoking

13 (6)

25 (2)

4.2 [2.0 to 8.9]

Age under 20, non-smoking

11 (5)

35 (3)

1.8 [0.8 to 4.1]

Age 20 or over, smoking

42 (18)

233 (19)

1.0 [0.7 to 1.5]

Age 20 or over, non-smoking

169 (72)

905 (76)

1b

a Adjusted for factors included in multivariate analysis in Table 7.
b Reference group.

of 3 days before the onset of symptoms (range
0–9 days) and a median of 7.5 days before the
diagnosis of AH1N1v infection was confirmed
(range 3–16 days).

disorder, five women had chronic lung disease
(excluding asthma), four women had cardiac
disease, four women had neurological disease,
four women had gastrointestinal disease, three
women had endocrine disorders, two women
had essential hypertension, and nine women had
other problems. Seven women had two or more
additional medical problems.

Inpatient management
Eighty-three per cent of women hospitalised
with AH1N1v were treated with antiviral agents
(197 of 237 with known treatment status). The
most common first-line antiviral treatment was
zanamivir (139 of 196 women where the agent
was known, 71%). The route of administration
was known for 129 women treated with zanamivir,
with 99% (128 women) inhaled (two women, 2%
by nebuliser) and 1% (1 woman) intravenous. The
remaining 28% of women were given oseltamivir
as first line treatment (57 of 196 women), all
receiving it orally or by nasogastric tube. Eighteen
women who were initially given zanamivir were
subsequently switched to oseltamivir. One woman
treated initially with oseltamivir was subsequently
switched to intravenous zanamivir. Overall, 60%
of women received an antiviral agent within the

Presenting symptoms and prior
immunisation
The most frequent presenting symptoms of
AH1N1v infection in pregnancy were fever (206
women, 88%) and cough (201 women, 86%) (Figure
4). Almost one-half of all women also reported
a sore throat, vomiting, headache, lethargy and
joint pain. The median number of symptoms
experienced was five (interquartile range 3–6). Four
women had fever as their sole symptom.
Six women (2%) had been vaccinated before their
admission for AH1N1v influenza in pregnancy.
These women had been vaccinated a median

Percentage of women

100
80
60
40
20

138

FIGURE 4 Presenting symptoms of AH1N1v influenza in hospitalised pregnant women.
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recommended 2 days from symptom onset (134
of 224), but only 6% (14 of 224) received antiviral
treatment before admission to hospital (a median
of 2 days before admission, range 1–5).
In addition, 34 women (14%) were managed with
corticosteroids to enhance fetal lung maturation.
Women were admitted for a median of 3 days
with 50% of cases in the range 2–6 days. The
longest length of stay was 76 days. Twenty-two
per cent of women were admitted to an intensive
therapy unit (ITU) (51 of 234 women) and eight
women (3%) were reported to have received
extracorporeal membrane oxygenation. This
represents an estimated incidence of 1.6 pregnant
women admitted to ITU with confirmed AH1N1v
infection per 10,000 maternities (95% CI 1.2 to
2.1 per 10,000 maternities). Forty-four of the
women admitted to ITU (86%) were in their third
trimester of pregnancy (Figure 5). Women admitted
to ITU were more likely to report breathlessness
as a symptom of AH1N1v infection than those
not admitted to ITU (n = 31, 62% versus n = 74,
41%; p = 0.01), but were less likely to report sore
throat (n = 17, 34% versus n = 91, 51%; p = 0.04)
or joint pain (n = 14, 28% versus n = 89, 50%;
p = 0.006). Table 9 shows the characteristics of
women admitted to ITU and those who were
admitted to hospital but not to an ITU. Treatment
within 2 days of symptom onset was associated with
an 84% reduction in the odds of admission to ITU
(OR 0.16, 95% CI 0.08 to 0.34); 26% of women
(12 of 46) admitted to ITU were treated within

2 days of symptom onset compared with 68% of
women who were not admitted to ITU (119 of 174).
After adjustment, the only other factor statistically
significantly associated with ITU admission was
BMI; women admitted to ITU were more likely to
be obese (aOR 3.4, 95% CI 1.2 to 9.2) than women
not admitted to an ITU; a one-unit increase in BMI
was associated with a 9% increase in odds of ITU
admission (95% CI 2% to 17%) (Table 9).

Maternal outcomes
Four women reported to UKOSS, who met the case
definition, died, representing a case fatality of 1.7%
of women admitted to hospital with confirmed
AH1N1v influenza in pregnancy (95% CI 0.5% to
4.2%). Note that an additional two women who
died were reported to UKOSS but did not meet the
case definition; one woman did not have virological
confirmation of AH1N1v infection and the second
had symptom onset after delivery. Maternal
deaths were cross-checked with those reported
to the Centre for Maternal and Child Enquiries
(CMACE); four cases meeting the case criteria
had been reported to CMACE. Three of these
cases had also been reported to UKOSS; one case
was identified uniquely through UKOSS and one
uniquely through CMACE, representing a total of
five deaths in women hospitalised with confirmed
AH1N1v infection in pregnancy in an estimated
314,135 maternities, an estimated 1.6 deaths per
100,000 maternities (95% CI 0.5 to 3.7). Note that
this figure does not include deaths in women with a
symptom onset in the postpartum period.

45
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Admitted to ITU
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Gestation (completed weeks)
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FIGURE 5 Gestation at admission for pregnant women with confirmed AH1N1v influenza admitted to an ITU and those admitted to
hospital but not to an ITU.
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TABLE 9 Characteristics of women hospitalised with AH1N1v influenza in pregnancy admitted to ITU
Analysis

Characteristic

ITU
frequency
(%), n = 51

Non-ITU
frequency
(%), n = 183

Univariate
OR [95% CI]

Multivariate
p-value

OR [95% CI]

0.81a

0.44a

Age
< 20

2 (4)

22 (12)

0.3 [0.1 to 1.3]

0.3 [0.1 to 2.1]

20–34

44 (86)

139 (76)

1

1b

≥ 35

5 (10)

22 (12)

0.7 [0.3 to 2.0]

0.4 [0.1 to 2.0]

11 (25)

71 (44)

1

b

0.01a

BMI
Normal

p-value

0.008 a
1

b

b

Overweight

14 (32)

56 (34)

1.6 [0.7 to 3.8]

1.3 [0.5 to 3.5]

Obese

19 (43)

36 (22)

3.4 [1.5 to 7.9]

3.4 [1.2 to 9.2]

Managerial or professional occupation
Yes

9 (29)

35 (28)

1.0 [0.4 to 2.5]

No

22 (71)

88 (72)

1b

0.95

–c

0.08

0.6 [0.2 to 1.8]

Black or other minority ethnic group
Yes

7 (14)

47 (26)

0.5 [0.2 to 1.1]

No

43 (86)

134 (74)

1

Yes

15 (30)

39 (22)

1.5 [0.8 to 3.1]

No

35 (70)

140 (78)

1

Yes

35 (70)

110 (61)

1.5 [0.8 to 2.9]

No

15 (30)

70 (39)

1

0.37

1

b

b

Current smoking
0.23

2.1 [0.8 to 5.5]

0.14

1

b

b

Multiparous
0.25

0.8 [0.3 to 1.8]

0.55

1

b

b

Asthma
Yes

4 (8)

28 (15)

0.5 [0.2 to 1.4]

No

46 (92)

154 (85)

1b

0.18

2.2 [0.6 to 9.0]
1b

–d

–d

0.26

Multiple pregnancy
Yes

0

8 (4)

No

51 (100)

172 (96)

Treated within 2 days
Yes

12 (26)

119 (68)

0.2 [0.1 to 0.3]

No

34 (74)

55 (32)

1

a
b
c
d

140

<0.001

p-value for the total effect of the variable, not the individual categories.
Reference group.
Omitted from multivariate model due to missing data.
Not calculable due to zero cells.

0.1 [0.1 to 0.3]
1

< 0.001
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Pregnancy outcomes
One hundred and fifty-three women (63%)
had completed their pregnancy at the time of
reporting; the remainder currently have ongoing
pregnancies. Among those who have delivered,
three pregnancies were miscarried or terminated.
There were six stillbirths and 147 live births,
representing a perinatal mortality of 39 per
1000 total births (95% CI 15 to 83 per 1000 total
births). Forty-five women of the 152 with a known
gestation at delivery (30%) delivered preterm at
less than 37 weeks’ completed gestation, taking
into account three women who were admitted after
37 weeks’ gestation but for whom we do not have
other outcome information. Comparison with the
uninfected cohort shows that women admitted
to hospital with AH1N1v infection were more
likely to deliver preterm (OR 5.5, 95% CI 3.7 to
8.3). Note that, owing due to the large number of
ongoing pregnancies, these outcome figures are
likely to represent a significant overestimate of the
proportion of pregnancies with poor outcomes.
If we assume, in order to obtain an estimate not
biased by lack of outcome data, that all women who
are not yet delivered go on to deliver at term, there

is still a significant increase in the odds of preterm
delivery associated with admission with AH1N1v
infection in pregnancy (OR 3.1, 95% CI 2.1 to 4.5).
These figures are very similar when we consider
preterm delivery at less than 32 weeks’ completed
gestation; 12 women of the 164 with a known
gestation at delivery (7%) delivered preterm at
less than 32 weeks’ completed gestation, taking
into account 11 women who were admitted while
still pregnant after 32 weeks’ gestation, who can
be assumed to have delivered after 32 weeks’
gestation. Comparison with the uninfected cohort
shows that women admitted to hospital with
AH1N1v infection are also more likely to deliver
very preterm at less than 32 weeks (OR 4.3, 95%
CI 2.1 to 8.9). If we assume, in order to obtain
an estimate not biased by lack of outcome data,
that all women who are not yet delivered go on to
deliver at greater than 32 weeks’ gestation, there
is still a significant increase in the odds of very
preterm delivery associated with admission with
AH1N1v infection in pregnancy (OR 2.9, 95% CI
1.4 to 6.0).
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Chapter 4
Discussion
Management of AH1N1v (2009)
influenza in primary care
ILI in primary care
Population data from primary care on the effects
of influenza, and, more specifically, AH1N1v
(2009) influenza, in pregnancy are lacking.
Reports published thus far have focused on cases
managed in secondary care and are thus likely to
be biased towards the severe end of the spectrum.
The primary care element of this study aimed
to capture information on the incidence and
characteristics of pregnant women with suspected
AH1N1v influenza presenting in the community,
with a view to identifying factors contributing to
adverse maternal and fetal outcomes.
The UKTIS is a service commissioned by the HPA
to provide advice on drug and chemical exposures
during pregnancy. Details of women on whom
we provide advice are held to enable follow-up of
pregnancy outcome. During the first wave of the
2009 AH1N1v pandemic we collected details of 259
women with suspected AH1N1v influenza or who
had been prescribed antiviral medication during
pregnancy as part of our routine surveillance
activities. Given these figures, the predicted
incidence of AH1N1v infection in the second
wave, the adoption of our study as NIHR portfolio
research and the support of PCRNs across the UK,
we had anticipated that we would recruit around
500 pregnant women with suspected AH1N1v
influenza presenting in primary care during this
6-month study period. However, recruitment to
the study was significantly less than expected for
several reasons. First, the incidence of AH1N1v
infection circulating in the community during
the study period was not as high as anticipated.
Second, fewer GP practices than expected were
willing to act as participant identification centres
for the study. Concern about high influenza
consultation rates and staffing during the
pandemic was the most frequently expressed reason
for non-participation. Compounding this, data that
were provided were often incomplete. Third, while
ethical approval was provided within a few days
of application, there were delays in obtaining the
RM&G approvals required before this expedited
research could start locally, especially in some
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

parts of the UK. For individual NHS organisations,
intervals to approval ranged from 0 to 141 days,
with 55% and 19% providing approval for the
original application and amendment, respectively,
within 2 days. Fourth, although participants had
provided verbal permission for their details to
be passed to the research team, the numbers of
women eventually providing written consent for
active follow-up was lower than anticipated.
The move from laboratory-based AH1N1v
diagnosis to the treatment phase of the pandemic
on 2 July 2009 meant that virological confirmation
of AH1N1v in pregnant women presenting in
primary care with ILI was no longer performed
as a matter of routine. Although AH1N1v rapidly
became the dominant circulating strain in certain
regions, this was not true in all regions of the UK.
In order to characterise accurately the features
of AH1N1v infection in pregnancy in primary
care and to compare these with those of seasonal
influenza, virological confirmation of influenza
cases was sought by the study team. The significant
delay in launching this study, as described above,
resulted in many cases being reported to the study
team several weeks after their acute illness. The
situation was further exacerbated by the low return
rate of consent for follow-up and of self-swabbing
kits by consenting participants (8 out of 25).
Interpretation of the AH1N1v influenza infection
data collected in primary care is thus limited by
the relatively small sample size (n = 90) and low
rates of virological confirmation. Nevertheless, the
study provides some valuable information about
the epidemiology of ILI, although not necessarily
AH1N1v influenza, during pregnancy in primary
care during the second wave of AH1N1v infection.
To put this in context, surveillance data during
the same period (weeks 37–53 of 2009) identified
that between 15% and 50% of GP consultations for
respiratory viral infection in England, and 10% and
34.1% in Scotland, were due to AH1N1v.42,43
Data collected from the sentinel sites suggests
a mean weekly consultation rate for ILI of
51/100,000 pregnant women over the study
period. Although it is not possible to undertake a
direct comparison with the non-pregnant female
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population, these figures are within the range
reported by the RCGP Research & Surveillance
Centre44 for the non-pregnant population over the
study period. It should be noted that the National
Pandemic Flu Service was in operation throughout
the study period. This service, consisting of a
website and a network of call centres, was able to
assess symptoms and provide antiviral drugs for
collection without the need for a GP consultation.
Policy, however, was for this service to direct
pregnant women to their GP for provision of
antiviral therapy, so this was not expected to have a
major effect on GP consultation rates for pregnant
women.
Comparison of data provided about women
presenting with suspected AH1N1v infection
with that of pregnant women without features
of infection who were being offered vaccination
allows assessment of factors that may be associated
with infection. The limited numbers of women
with suspected infection restrict the power of this
comparison. The only factor showing a statistically
significant association with an increased risk of
AH1N1v influenza in pregnancy in this analysis
was maternal asthma. This finding is consistent
with reports following the first AH1N1v influenza
wave and with data collected in the secondary
care arm of this study (see below). Although not
statistically significant, our data suggest a similarity
in characteristics between women with influenza
managed in primary care and the more serious
cases requiring hospital admission, with a trend
towards women who smoke or who have an IMD
score of greater than 20 being at increased risk of
influenza when compared with pregnant women
who did not report influenza symptoms during the
second AH1N1v influenza wave.

Use of antiviral drugs
The proportion of pregnant women with ILI who
were prescribed antiviral drugs was 61%, with 76%
of these treated within 2 days of symptom onset,
when reported by health professionals. In contrast,
when reported by participants, 23% were treated
with antiviral drugs and only 20% received these
within 2 days of symptom onset. The differences
may be due to women not taking prescribed
antiviral drugs, symptoms being of longer duration
than recorded by health professionals or women
not seeking antiviral therapy when they develop
symptoms. The impact of antiviral therapy on
outcomes of influenza during a pandemic would be
144

enhanced by encouraging pregnant women to seek
medical advice as soon as possible during their
illness and to have facilities for this group to be
provided with antiviral drugs at an early stage.

Use of AH1N1v vaccines
The majority of pregnant women were offered
vaccination during the study period, with the
precise proportion depending on the method
of data collection. In the sentinel practices, the
data indicate that only 65% of pregnant women
were offered vaccination; however, it should be
recognised that the vaccines were not available
for the initial part of data collection. Much higher
proportions were reported by health professionals
(86.5%) and by participants (88.5%), although
these figures may be inflated by under-reporting
of women offered but declining vaccination.
Uptake of vaccination was lower, with 37%
(sentinel practices), 57% (health professional
reports) and 79% (participant reports) of those
offered vaccination receiving it. Considering that
the vaccines became available only during the
study period, the levels of vaccination reported in
these cohorts are a considerable achievement by
the practices involved. It should be recognised,
however, that the UK Chief Medical Officer has
reported that as of 3 March 2010 148,000 pregnant
women had been vaccinated, which is less than
one-quarter of the total.45 It is important to ensure
that all pregnant women without contraindications
are offered vaccination and that these women
have adequate information available about safety
and efficacy of vaccines in pregnancy to make an
informed choice.

Pregnancy outcomes
Consenting women will undergo follow-up until
6 months after their expected dates of delivery.
Because of the very limited number of women
with ILI who have provided consent, it is unlikely
that this cohort will provide robust information on
adverse maternal effects of influenza in pregnancy
or the adverse effects of the use of antiviral drugs.
In contrast, the number of women available for
follow-up following vaccination is substantially
larger, and useful information on the safety of
vaccine use in pregnancy will become available
in due course. Recruitment into the study is
continuing and this will increase the amount of
follow-up information eventually available.
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Hospitalised women with
confirmed AH1N1v influenza
in pregnancy
This study has shown that the UKOSS can be used
effectively in response to a public health emergency
to rapidly collect data on disease incidence,
management and outcomes in pregnant women.
The UKOSS network of collaborating clinicians is
based in all UK hospital consultant-led maternity
units, allowing comprehensive surveillance of
women admitted to hospital with confirmed
AH1N1v influenza in pregnancy. This approach,
effectively collecting information on the severe end
of the disease spectrum, has been recommended
as an appropriate method in the pandemic
situation, when surveillance of all cases becomes
impractical.46 The availability of the established
UKOSS infrastructure allowed for commencement
of surveillance within 4 weeks of the study
receiving funding and highlights the importance of
maintaining such unique national collaborations,
especially in the perinatal field where pregnancy
exposures, both infective and pharmaceutical, may
have major and long-lasting impacts.
We estimate from this study that eight women
were hospitalised with AH1N1v influenza for
every 10,000 women delivering in the UK. Other
national figures for admission with confirmed
AH1N1v influenza in pregnancy have been
estimated but use both different numerator and
denominator figures. The risk of admission to
an ITU with AH1N1v influenza in Australia and
New Zealand has been estimated as 1 in 14,600
in women with a gestation of less than 20 weeks
and 1 in 2700 for women of 20 weeks’ or greater
gestation.47 The authors do not report figures
for women hospitalised with AH1N1v influenza
in pregnancy. They record 59 women who were
pregnant at the time of symptoms of influenza
who were subsequently admitted to an ITU
during the 3 months of 1 June to 31 August 2009,
which we calculate to represent an estimated
6.6 women admitted to ITUs in Australia and
New Zealand per 10,000 maternities, based on
2008 birth figures48,49 (95% CI 5.1 to 8.6). This
clearly represents a significantly higher rate of
admission to an ITU with confirmed AH1N1v
influenza in pregnancy than the 1.6 women per
10,000 maternities we estimate in the UK. These
differences may reflect an underascertainment of
cases admitted to ITUs in the UK, which we hope

to investigate further through collaboration with
the Intensive Care National Audit and Research
Centre, or it may represent a difference in hospital
practice or health-care systems between the three
countries, for example in access to health care
and hence delay in treatment resulting in greater
disease severity. It may also reflect a difference in
population characteristics between the countries;
for example, indigenous ethnicity was an important
factor associated with critical illness due to
AH1N1v influenza in pregnancy in Australia and
New Zealand, clearly not a factor that would impact
on illness in the UK. In addition, the Australian
and New Zealand data were collected during the
peak 3 months of the first wave of the epidemic,
whereas our data were collected over 5 months
during the second wave; averaging of admissions
over a longer period of time may also lead to an
apparently lower admission rate, and also there is
a possibility that the properties of the circulating
virus may have changed over time.
Comprehensive data have recently been reported
from the US state of California,50 documenting 94
pregnant women who were admitted to hospital
with confirmed AH1N1v between 3 April and 5
August 2009, a period with an estimated 188,383
live births. This represents an estimated 5.0
admissions per 10,000 live births (95% CI 4.0
to 6.1). The UK data expressed with the same
denominator represent an estimated 7.5 admissions
per 10,000 live births (95% CI 6.6 to 8.5).38 This
observed difference is likely to be explained
entirely by differential case ascertainment in areas
with different epidemic characteristics. Disease
incidence is known to vary widely across regions;51
the US study obtained case reports for pregnant
cases from jurisdictions representing only 79% of
the population, whereas this UK study covered
98.6% of the population of women giving birth.
The date of the peak of admissions with AH1N1v
influenza in pregnancy corresponds directly
with the peak of infections reported in the UK
by the HPA.52 Only six women hospitalised with
AH1N1v influenza in pregnancy had received
specific immunisation against the infection; all of
these women were infected well within the 3 weeks
following vaccination, which it is suggested is
required to achieve 98% seroconversion.53 Note
that the main vaccination programme in the UK
was rolled out after the peak of hospital admission
in this series and these secondary care data are not
therefore useful to assess the efficacy of the vaccine.
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Discussion

Risk factors for hospitalisation
with AH1N1v influenza in
pregnancy

This study has identified a number of factors
associated with admission with confirmed AH1N1v
infection in pregnancy. The comparison group we
used was a historical cohort of women delivering in
UK hospitals, and thus the risks documented may
represent a raised risk of infection with AH1N1v
or a raised risk of hospitalisation following
infection, or a combination of both. In order to
obtain estimates of the risk factors associated with
hospitalisation, we had planned to compare the
hospitalised cohort with a cohort of pregnant
women with confirmed AH1N1v infection who were
not admitted to hospital. Unfortunately, because of
difficulties encountered in collecting information
about this community cohort, we have not been
able to undertake this comparison. Retrospective
case identification of community cases is ongoing,
and we may be able to undertake this comparison
in the future.
We identified that younger maternal age was
associated with an increase in the odds of
admission with AH1N1v infection in pregnancy;
this is likely to reflect a higher infection rate in this
group, as national data on AH1N1v infection has
demonstrated higher rates of infection amongst
younger (aged 16–24) than older adults (aged
25–44).54 Similarly, parity as a factor is unlikely to
be related to an increased severity of illness, but
may be a reflection of an increased infection rate
among multiparous women who are more likely
to have increased exposure to infection through
contact with children than nulliparous women.
Children have been shown to have the highest rates
of infection with AH1N1v.54 In contrast, obesity has
been noted to be a risk factor for severe illness with
AH1N1v in both the pregnant47 and non-pregnant
populations.55 We found a linear increase in risk of
hospital admission with AH1N1v in pregnancy with
increasing BMI, as well as a linear increase in the
risk of admission to an ITU once hospitalised. This
increase in risk of admission may be associated
with co-existing medical conditions that are known
to be more frequent in the obese population;56
owing to data collection differences we were not
able to account for these in our multivariate
model. However, there was no difference in the
proportion of women with co-existing medical
conditions admitted to ITUs when compared with
those admitted to hospital but not to an ITU, thus
it would appear that obesity per se may be causally
related to disease severity.
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In common with other studies,50 we identified
asthma – treated with regular inhaled or oral
steroids – as a risk factor for admission to hospital
with AH1N1v influenza in pregnancy; the
proportion of women with asthma among those
admitted with AH1N1v influenza in pregnancy was
more than double that in the comparison group.
Furthermore, this is likely to be an underestimate
of the risk of hospitalisation associated with
asthma, as the condition was defined differently
in each group; in the AH1N1v group, we collected
data on all women with asthma treated with regular
inhaled or oral steroids, whereas in the comparison
group we had collected data on all women with a
diagnosis of asthma irrespective of their current
treatment. This will therefore be an overestimate of
the proportion of comparison women using regular
steroid treatment. It has been suggested in other
studies that other co-existing illnesses are also overrepresented amongst those admitted with AH1N1v
infection, whether pregnant or not.2,47,50,54,55 Our
data support these observations; excluding asthma,
17% of women admitted had other co-existing
illnesses.
We observed that admission to hospital with
AH1N1v infection in pregnancy in the UK was
associated with black or other minority ethnicity,
although this was of borderline statistical
significance. Indigenous women were overrepresented amongst those admitted to ITUs in
Australia and New Zealand, and pregnant women
admitted with AH1N1v infection in pregnancy in
California were more likely to be Hispanic than
non-pregnant women with AH1N1v infection.47,50
Ethnic minority women in the UK have been shown
to be at risk of other severe illness in pregnancy,37
hypothesised to be due to pre-existing medical
factors or to differences in access to care. Both of
these explanations may account for the observed
increase in the risk of admission with AH1N1v
in pregnancy. Pre-existing illness has been shown
to be associated as noted above; in addition,
delayed access to care, and particularly to antiviral
treatment, whether through a language or other
barrier, may increase the risk of hospitalisation
with AH1N1v in pregnancy among ethnic minority
women. Similar factors have been linked to a
higher attack rate of AH1N1v influenza amongst
indigenous populations in general.57
Smoking has not been reported in the US and
Australasian series as associated with hospitalisation
or ITU admission with AH1N1v influenza in
pregnancy,47,50 although it was not specifically
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examined as a factor in either of these studies. We
noted an interaction between smoking and age,
such that younger smokers were over-represented
amongst women hospitalised with AH1N1v.
Again, it may be hypothesised that this represents
an increased risk of infection in association with
smoking or an increased risk of hospitalisation,
both of which are biologically plausible. Why
this effect varies with age is less clear, perhaps
the most likely explanation is that the lack of an
observed association in older women is a reflection
of low study power to detect this, owing to the
smaller number of older women admitted. It is
also possible that smoking in younger women is
associated with other unmeasured risk behaviours
and lifestyle factors not seen in older women and is
therefore acting as a proxy measure for a different
factor.
Four-fifths of women admitted with AH1N1v
influenza in pregnancy were in their third trimester
of pregnancy. The trimester of pregnancy clearly
represents a risk factor for hospital admission with
confirmed AH1N1v influenza in pregnancy, as less
than one-third of pregnant women at any one time
would be expected to be in the third trimester.
This may not necessarily reflect an increased risk
of disease severity amongst women in the third
trimester, but may reflect admission for fetal
considerations in association, for example, with
an increased risk of preterm labour in conjunction
with maternal fever. However, were this the case,
we would expect a lower proportion of women
who were admitted in their third trimester to be
admitted to an ITU than the proportion of women
admitted in the first and second trimester. We did
not observe this to be the case; the proportions
of women admitted in each trimester who were
subsequently admitted to ITUs were very similar.
We also noted an association between admission
with AH1N1v infection and multiple pregnancy,
which may also reflect either fetal or maternal
considerations. None of the women admitted
with AH1N1v who had a multiple pregnancy
were subsequently admitted to ITU, which could
be interpreted to mean that this association
does reflect pregnancy concerns rather than an
increased severity of maternal illness, although this
observation should be treated with caution due to
the small numbers involved.

Factors associated with
admission to an ITU
For every one unit increase in BMI, there was a
9% increase in the odds of admission to an ITU
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

with confirmed AH1N1v infection in pregnancy,
independent of age, ethnicity, smoking, parity,
asthma or early treatment. Obese women are
known to be at risk of a number of complications
of pregnancy;56 this study has identified a further
risk of both hospital admission and critical illness
associated with AH1N1v influenza, highlighting
the importance of public health actions to address
obesity prevention. Treatment with antiviral agents
within 2 days of symptom onset was associated with
an 84% decrease in the odds of admission to an
ITU; the association between a delay in treatment
and severe disease or death in pregnancy has
also been suggested by other studies.2,47,50 This
observation is particularly important given our
observation that only 60% of women were treated
within 2 days of symptom onset, and, perhaps
more importantly, only 6% of women had received
antiviral treatment prior to hospital admission.
This suggests that further actions may be needed
in future pandemics to ensure that antiviral agents
are provided promptly to pregnant women,
particularly in the primary care setting.
In this analysis, obesity and delayed antiviral
treatment were the only factors statistically
significantly associated with ITU admission.
However, even although this is a national study
covering more than 300,000 women giving birth,
the power of this analysis is limited due to the
rarity of ITU admission. A raised odds of both
smoking and asthma treated with inhaled or oral
steroids was observed amongst women admitted to
ITUs; although this was not statistically significant,
it is possible that this also represents a clinically
important association.

Maternal outcomes
The number of reported deaths in this series is
very small and consequently the conclusions that
can be drawn are limited. Maternal death with
confirmed AH1N1v influenza is clearly rare, and
the estimated maternal death rate from confirmed
AH1N1v in pregnancy of 1.6 per 100,000
maternities needs to be seen in the context of the
most recent estimated all-cause maternal mortality
rate in the UK of 14 per 100,000 maternities.58
The outcomes of infection for most women are
good. There were, however, no reported maternal
deaths from influenza between 1997 and 2005 in
the UK,58–60 suggesting that pandemic AH1N1v
influenza has had a significant impact on maternal
death in the UK in comparison with seasonal
influenza.
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Discussion

Pregnancy outcomes
Fewer than two-thirds of women hospitalised
with AH1N1v influenza in pregnancy between
September 2009 and January 2010 in the UK have
completed their pregnancies. Pregnancy outcome
data are therefore at this point incomplete and
it is thus difficult to draw definitive conclusions
as the women for whom we have outcome data
undoubtedly represent a biased subset. Hence our
figure for perinatal mortality is likely to represent
an overestimate. Similarly, using current figures,
the risk of preterm delivery and very preterm
delivery we estimate is high. However, by assuming
that all women not yet delivered deliver at term,
we can estimate the lowest likely risk of preterm
delivery associated with hospitalisation with
AH1N1v infection in pregnancy. Using even this
conservative estimate suggests at least a threefold
increase in risk; the true risk is likely to lie between
this figure and the fivefold increase suggested from
our current data. The conservative estimate for
very preterm birth suggests a similar estimated
threefold increase in risk. These estimates show
that AH1N1v infection in pregnancy has an
important fetal as well as maternal impact.
We have followed up infants only as far as the
mother’s hospital discharge. Exposures during the
perinatal period are known to be associated with
both short- and long-term impacts into childhood
and beyond. Maternal history of influenza
or pneumonia has been associated with the
occurrence of childhood leukaemia,61 and maternal
influenza infection has been hypothesised to be
associated with schizophrenia in later life, although
a recent meta-analysis of data following the 1957
pandemic does not support this hypothesis.62 As
perhaps one of the most comprehensive cohorts
of women hospitalised with AH1N1v infection in
pregnancy, it is important to consider whether the
infants of these women should be followed up over
a prolonged period in order to investigate further
some of these longer-term impacts.

Comparison of primary and
secondary care data
Incidence
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By extrapolating from the data obtained
from primary care sentinel practices and UK
population data,38 we can estimate that there were
approximately 650,000 pregnant women in the UK
at the time the study was conducted. Assuming that
the pattern of presentation with ILI in pregnant
women in these practices was similar to that in

the UK as a whole, this suggests that nationally
approximately 7000 pregnant women (1.1%)
presented with illness. The secondary care data
indicate that 241 women were admitted to hospital
with confirmed AH1N1v influenza, an estimated
3.5% or 1 in 29 of those presenting to the GP with
ILI.

Risk factors
Although the risk factor data are limited by the low
number of cases identified from primary care, there
are several points worth noting. The only factor
noted to be both a risk factor for presentation with
ILI in primary care in pregnancy and admission
to hospital with confirmed AH1N1v influenza
was asthma. This emphasises the importance of
influenza vaccination in this subgroup of pregnant
women. Given the high proportion of pregnant
women reported to have declined immunisation,
almost one-third, it is important that these risks
are highlighted by clinicians when counselling
pregnant women with asthma about influenza
vaccination.
Obesity was noted to be a factor significantly
associated with both hospital admission with
confirmed AH1N1v influenza in pregnancy and
with subsequent admission to intensive care. We
were, however, unable to investigate this as a factor
associated with ILI presenting in primary care due
to the large amount of missing data; BMI data were
available for fewer than one-third of the women
reported. A number of other risks, maternal and
fetal, and both short- and long-term, associated
with obesity in pregnancy have been reported.63
Recording of BMI early in pregnancy is important
to allow tailored care for women who are at
increased risk of pregnancy complications. In many
cases, BMI information and other information was
not provided. This may be because women were not
present with their hand-held notes when reporting
forms were completed, but further investigation
is needed to assess whether the poor recording
of BMI in the reports from primary care reflects
that it is not being routinely recorded as part of
pregnancy care.
Several elements of this study suggest that
inequalities in health, documented across many
disease spectra in the UK64 may also be evident
when considering ILI and AH1N1v infection in
pregnancy. Although there was no statistically
significant association between deprivation and
presentation with ILI in pregnancy in primary
care, the observed trend towards women who
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present with ILI being more likely to come from
deprived areas is worthy of further exploration
to see whether this is also observed in other
population groups with AH1N1v influenza. The
observed increased odds of hospitalisation with
AH1N1v infection in young pregnant smokers
may contribute to an inequality between different

socioeconomic groups, as smoking rates and
socioeconomic status are known to be associated.65
Additionally, we observed an association between
admission to hospital with confirmed AH1N1v and
black or other minority ethnicity, which needs to
be further investigated in the context of addressing
health inequalities.
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Chapter 5
Further and ongoing research

T

here is a need to obtain better data on
longer-term pregnancy outcomes following
AH1N1v infection, treatment with antiviral drugs
and vaccination. Although limited numbers of
women with AH1N1v infection or treated with
antiviral drugs were identified in primary care,
as of 9 March 2010 the research team has been
provided with details of over 1200 women who
have undergone vaccination against AH1N1v, and
almost 700 women who have declined vaccination.
Over 400 of these women have consented to
detailed follow-up of pregnancy outcome and
this information will be collected over the next
few months. Data collection is continuing and
the research infrastructure is in place to collect

information during a third wave of infection,
should that occur.
UKTIS also received notification of over 300
women with suspected AH1N1v infection during
the first wave and efforts will be made to obtain
pregnancy outcome information for these women
as part of the routine surveillance activity of the
service.
The remainder of the hospitalised cohort will also
be followed up through UKOSS to ensure that we
have a complete picture of the pregnancy outcomes
for these women.
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Chapter 6
Conclusions

T

he data currently available, including the
research reported here, suggest that pregnant
women with AH1N1v infection appear to have
worse clinical outcomes than the non-pregnant
population. This is evidenced by the higher than
expected proportion of pregnant women who are
admitted to hospital or require admission to an
ITU. Interpretation of published data is difficult
because there is limited information available
on the numbers of pregnant women who have
been infected compared with the non-pregnant
population, and the likely under-reporting of
women who are pregnant and have had favourable
outcomes. There is also evidence that AH1N1v
infection has been more severe in younger
adults than in older people66,67 and this may also
contribute to the apparently higher proportion of
pregnant women with adverse outcomes following
infection. Risks of adverse outcomes appear
to be increased in pregnant women who have
comorbidities, especially asthma and obesity.
The evidence from this report, together with
other published data, strongly supports early
treatment with antiviral drugs for all pregnant

women with influenza symptoms, ideally within
48 hours of onset of symptoms, particularly for
those in the third trimester of pregnancy and
those with comorbidities. There is, however,
currently insufficient evidence, either published
or unpublished, to justify a change in the current
UK recommendations on choice of antiviral drug.
There are limited data available on the safety of
antiviral medication use in pregnancy; existing data
do not provide strong evidence of a teratogenic
risk, but further data collection will be important.
The higher rate of adverse clinical outcomes
in pregnant women with AH1N1v infection
emphasises the importance of vaccination in
this group. According to the limited information
collected as part of this research, only a minority of
women who were pregnant during the study period
were vaccinated and more women will have become
pregnant since the previous intensive efforts were
made to vaccinate pregnant women. In view of
the risk of a third wave of infection, efforts should
be made to increase the proportion of pregnant
women who have been vaccinated.
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Chapter 7
Key points
•

•

•

Earlier treatment with antiviral agents is
associated with improved outcomes for women,
yet few women were treated with antiviral drugs
prior to admission to hospital. Further actions
may be needed in future pandemics to ensure
that antiviral agents are provided promptly to
pregnant women, particularly in the primary
care setting.
Maternal obesity is associated with both
admission to hospital with confirmed AH1N1v
infection in pregnancy and critical illness from
AH1N1v in pregnancy. This highlights the
importance of ongoing work to support obesity
prevention at a community level.
Maternal smoking, particularly in younger
mothers, is also associated with admission with
AH1N1v infection in pregnancy. Smoking in
pregnancy is associated with a number of risks
to both mother and fetus and thus prevention
programmes continue to be important.

•

•

•

Women with asthma and other comorbidities
are more likely to be admitted to hospital with
AH1N1v infection in pregnancy. Clinicians
should be aware of this association and work to
ensure that women with co-existing illnesses in
pregnancy are treated appropriately.
Data on outcomes of pregnancy in women
admitted to hospital with confirmed AH1N1v
influenza are, as yet, incomplete. However,
there appears to be a significantly increased
risk of preterm delivery which may impact on
service provision in a future pandemic. Further
research on longer-term outcomes for infants
exposed to AH1N1v influenza in the perinatal
period may be warranted.
AH1N1v vaccination should continue to be
offered to pregnant women in light of the
probability that AH1N1v will remain the
predominant circulating influenza strain in
autumn/winter 2010–11.
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Abstract
The impact of communications about swine flu
(influenza A H1N1v) on public responses to the
outbreak: results from 36 national telephone surveys
in the UK
GJ Rubin,1 HWW Potts2 and S Michie3*
King’s College London, Institute of Psychiatry, Department of Psychological Medicine, London, UK
University College London, Centre for Health Informatics and Multiprofessional Education,
UCL Medical School, London, UK
3
University College London, Division of Psychology and Language Sciences, London, UK
1
2

*Corresponding author
Objectives: To assess the association between levels
of worry about the possibility of catching swine flu
and the volume of media reporting about it; the role
of psychological factors in predicting likely uptake of
the swine flu vaccine; and the role of media coverage
and advertising in predicting other swine flu-related
behaviours.
Design: Data from a series of random-digit-dial
telephone surveys were analysed. A time series
analysis tested the association between levels of worry
and the volume of media reporting on the start day
of each survey. Cross-sectional regression analyses
assessed the relationships between likely vaccine
uptake or behaviour and predictor variables.
Setting: Thirty-six surveys were run at, on average,
weekly intervals across the UK between 1 May 2009
and 10 January 2010. Five surveys (run between 14
August and 13 September) were used to assess likely
vaccine uptake. Five surveys (1–17 May) provided data
relating to other behaviours.
Participants: Between 1047 and 1173 people aged
16 years or over took part in each survey: 5175
participants provided data about their likely uptake of
the swine flu vaccine; 5419 participants provided data
relating to other behaviours.
Main outcome measures: All participants were
asked to state how worried they were about the
possibility of personally catching swine flu. Subsets
were asked how likely they were to take up a swine
flu vaccination if offered it and whether they had
recently carried tissues with them, bought sanitising
hand gel, avoided using public transport or had been to
see a general practitioner, visited a hospital or called
NHS Direct for a flu-related reason.
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Results: The percentage of ‘very’ or ‘fairly’ worried
participants fluctuated between 9.6% and 32.9%.
This figure was associated with the volume of media
reporting, even after adjusting for the changing severity
of the outbreak [χ2(1) = 6.6, p = 0.010, coefficient for
log-transformed data = 2.6]. However, this effect
only occurred during the UK’s first summer wave of
swine flu. In total, 56.1% of respondents were very
or fairly likely to accept the swine flu vaccine. The
strongest predictors were being very worried about
the possibility of oneself [adjusted odds ratio (aOR)
4.7, 95% confidence interval (CI) 3.2 to 7.0] or one’s
child (aOR 8.0, 95% CI 4.6 to 13.9) catching swine
flu. Overall, 33.1% of participants reporting carrying
tissues with them, 9.5% had bought sanitising gel,
2.0% had avoided public transport and 1.6% had
sought medical advice. Exposure to media coverage or
advertising about swine flu increased tissue carrying or
buying of sanitising hand gel, and reduced avoidance of
public transport or consultation with health services
during early May 2009. Path analyses showed that
media coverage and advertising had these differential
effects because they raised the perceived efficacy
of hygiene behaviours but decreased the perceived
efficacy of avoidance behaviours.
Conclusions: During the swine flu outbreak, uptake
rates for protective behaviours and likely acceptance
rates for vaccination were low. One reason for this
may in part be explained by was the low level of
public worry about the possibility of catching swine
flu. When levels of worry are generally low, acting to
increase the volume of mass media and advertising
coverage is likely to increase the perceived efficacy of
recommended behaviours, which, in turn, is likely to
increase their uptake.
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Executive summary
Background
During the 2009 influenza A H1N1v (swine flu)
pandemic, the UK government urged members
of the public to adopt several behaviours in order
to reduce the effects of the outbreak. A major
communications campaign was launched in which
people were asked to clean their hands regularly,
use tissues appropriately and use automated
telephone numbers or websites if they wished to
check whether they might have swine flu. Later
on in the outbreak, selected population groups
were advised to have the new swine flu vaccination,
with the possibility raised that the vaccine might
eventually be offered to most people.
In order to understand the public’s attitudes and
knowledge relating to swine flu, the Department
of Health, England commissioned a series of 40
telephone surveys, each of which contacted a
new, randomly selected sample of between 1047
and 1173 members of the public across the UK.
All participants were aged 16 years or over and
spoke English. Surveys occured on average once
per week, and over a 3-day time period. Response
rates for each were in the range of 8–11%, which
is usual for this type of research. Quota sampling
ensured that each sample was demographically
representative of the UK population.
We analysed the data from 36 of these surveys,
covering the period between 1 May 2009 and
10 January 2010. Data for the last four surveys
were still being finalised when we conducted our
analyses. We used the data to assess the impact of
the government’s communications campaign on
uptake of recommended behaviours, on behaviours
that had not been recommended and on likely
uptake of the swine flu vaccine. We also assessed
possible psychological factors that might have
mediated any associations between exposure to
information and behaviour. Because we were
interested in how public responses changed over
time, we examined how responses to five survey
questions concerning perceptions of the outbreak
altered over time, and whether any changes

correlated with changes in the amount of media
reporting about swine flu.
Our overall approach was guided by a
psychological theory that suggests that higher
levels of worry about a hazard, coupled with
perceiving a specific action to be effective in
protecting against the hazard, increases the
likelihood of an individual performing that action.

Objectives
1. To assess whether changes in the volume
of media reporting about swine flu were
associated with changes in the percentage of
people who reported being worried about the
possibility of catching swine flu or with other
changes in the way the outbreak was perceived.
2. To assess how many members of the UK public
would have accepted the swine flu vaccine
had it been offered to them, and to identify
whether likely acceptance was predicted by
worry about the possibility of catching swine
flu, perceptions about the outbreak or the
amount or type of information heard about the
outbreak.
3. To assess whether being more likely to have
the seasonal flu vaccine as a result of the swine
flu outbreak was predicted by worry about the
possibility of catching swine flu, perceptions
about the outbreak or the amount or type of
information heard about the outbreak.
4. To assess what percentage of the public
had performed recommended and nonrecommended behaviours in the early stages of
the outbreak.
5. To assess whether people who had been
exposed to media coverage or advertising
about swine flu were more likely to perform
recommended or non-recommended
behaviours, and to assess whether effects of
media coverage or advertising were due to
changes in knowledge about swine flu, levels of
worry about the possibility of catching swine flu
or perceptions about the efficacy of different
protective actions.
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Methods
Because the questions included in the surveys
changed over time, different surveys were used to
address the different objectives. Three studies were
conducted.
•

•
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Study 1 used data from all 36 surveys to
address Objective 1. Percentages of people in
each survey who reported the following were
documented: being fairly or very worried
about the possibility of catching swine flu;
being very or fairly satisfied with the amount of
information available to them about swine flu;
having heard a great deal or a fair amount in
the past week about swine flu; tending to agree
or strongly agree that ‘too much fuss is being
made about the risk of swine flu’; and believing
that the government was very well prepared, or
fairly well prepared, for a swine flu pandemic.
Specialist media monitoring software was
used to search 11,132 UK-based news sources
for articles that mentioned the words swine
flu, ‘H1N1’ or ‘pandemic’ in their opening
paragraphs. Additional searches identified the
number of stories that also included terms in
their headlines relating to children or deaths.
Time series analyses were used to investigate
whether changes in the aggregate survey
data were associated with changes in the total
volume of media reporting relating to swine flu
or changes in the volume of reporting that also
mentioned children or deaths. These analyses
adjusted for the number of new hospitalisations
from swine flu per week, to control for the fact
that changed levels of reporting and worry
might reflect the changing severity of the
outbreak.
Study 2 assessed Objectives 2 and 3, with
analyses for Objective 2 using data from
five surveys (n = 5175, data collection from
14 August to 13 September) and analyses
for Objective 3 using data from 20 surveys
(n = 20,999, 8 May to 13 September). All data
were collected prior to the start of the swine
flu vaccination campaign. Participants were
asked how likely, if at all, they were to take
up a swine flu vaccination if offered it, and
whether, as a result of swine flu, they were now
more likely to get the seasonal flu vaccination.
Possible predictors included demographic
variables, worry about the possibility of oneself
or one’s child catching swine flu, perceiving
that too much fuss had been made about the
risk of swine flu, perceptions of government
preparedness, amount of information heard
about swine flu in the past week, level of

•

satisfaction with the information available and
specific aspects of information that had been
heard.
Study 3 assessed Objectives 4 and 5, using
data from the first five surveys (n = 5419, 1–17
May). Participants were asked whether they had
carried tissues with them, bought sanitising
hand gel or avoided using public transport
since the beginning of the outbreak. Carrying
tissues and using hand gel were behaviours
endorsed by the government. Avoiding public
transport was not endorsed by the government.
Participants were also asked whether they had
been to see a general practitioner (GP), visited
a hospital or telephoned NHS Direct in the
past 2 weeks because of flu-related reasons. As
levels of flu in the community were low at the
time of these surveys, participants responding
‘yes’ to these questions were unlikely to have
had flu. Predictor variables for these four
outcomes were demographic variables, selfreported exposure to media coverage or
advertising relating to swine flu, knowledge
about swine flu, perceptions of the information
available, worry about the possibility of
catching swine flu, and perceptions of
the efficacy of hygiene-related behaviours
or avoidance of other people as ways of
preventing the spread of swine flu.

Results
Study 1: The influence of the media
on levels of worry in the community
The percentage of people who were satisfied
with the amount of information available or who
thought that the government was well prepared
for a pandemic ranged from 77.6% to 88.4% and
from 66.4% to 81.7% respectively. Levels of worry
about the possibility of catching swine flu showed
larger fluctuations in the first half of the data
collection period, rising from initially low levels
(9.6–16.6% during May) to 19.3% in mid-June
following the declaration of a full pandemic by the
World Health Organization, with a second peak
of 32.9% in mid-July at the height of the summer
wave of the outbreak. Following the summer wave,
levels of worry then remained more stable from the
end of August onwards, although smaller increases
coinciding with the start of the winter wave of
the outbreak and the start of the vaccination
campaign were observed. Reports of the amount
heard about swine flu showed the most dramatic
changes, from initially high levels, with over 90% of
respondents reporting that they had heard ‘a lot’ or
a ‘a moderate amount’, dropping to 11.4% having
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heard ‘a great deal’ or ‘a fair amount’ by early
January 2010.
Across the whole pandemic, the percentage of
people reporting worry about the possibility of
catching swine flu correlated with the number of
hospitalisations recorded that week [likelihood
ratio test: χ2(1) = 8.2, p = 0.004] and the total
volume of reporting relating to swine flu, after
adjusting for hospitalisations [χ2(1) = 6.6,
p = 0.010]. The relationship between reporting
and worry changed over time. Prior to community
transmission of swine flu becoming established
in the UK, very high levels of media reporting
about the disease were observed but these were
accompanied by low levels of worry. During the
summer wave of swine flu, an association appeared
between levels of reporting and worry [χ2(1) = 6.8,
p = 0.009]. This relationship was not observed in
the second (winter) wave of the outbreak. Adjusting
for hospitalisations and for the total amount of
reporting about swine flu, the amount of reporting
about deaths from swine flu or about children and
swine flu was not associated with any of the survey
variables.

Study 2: Factors predicting
likely acceptance of vaccination
against swine or seasonal flu
A total of 31.7% of respondents reported being
very likely to accept the swine flu vaccine if offered
it, 24.4% were fairly likely, 19.4% were not very
likely, 20.8% were very unlikely and 3.7% said
they did not know. Overall, 16.7% of respondents
strongly agreed that as a result of swine flu they
were now more likely to get the seasonal flu vaccine
– 12.9% tended to agree, 15.3% neither agreed
nor disagreed, 27.9% tended to disagree, 26.1%
strongly disagreed and 1.1% did not know.
Controlling for personal and health-related factors,
the following variables were associated with being
very or fairly likely to accept the swine flu vaccine:
having higher levels of worry about the possibility
of one’s child catching swine flu [adjusted odds
ratio (aOR) 8.0, 95% confidence interval (CI)
4.6 to 13.9]; having higher levels of worry about
the possibility of personally catching swine flu
(aOR 4.7, 95% CI 3.2 to 7.0); disagreeing that too
much fuss had been made about the risk of swine
flu (aOR 2.2, 95% CI 1.9 to 2.7); perceiving the
government to be well prepared for swine flu (aOR
1.6, 95% CI 1.3 to 1.8); and knowing someone who
had had swine flu (aOR 1.2, 95% CI 1.0 to 1.3).
All of these variables, except for perceptions about
government preparedness and knowing someone
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

who had had swine flu, were also associated with
being more likely to accept the seasonal flu vaccine
as a result of swine flu.
Only two out of eight information-related variables
that were available in the relevant surveys were
associated with being more likely to accept the
swine flu vaccine if offered it: being satisfied with
the amount of information available about swine flu
(aOR 1.5, 95% CI 1.2 to 1.9) and having recently
heard that the number of deaths from swine flu
had increased (aOR 1.3, 95% CI 1.0 to 1.6). Eleven
information-related variables were available in
the surveys which included likelihood of having
the seasonal flu vaccine as an outcome. Of these,
only satisfaction with the amount of information
available about swine flu (aOR 1.5, 95% CI 1.1 to
2.0) and believing, incorrectly, that the seasonal flu
vaccine would protect against swine flu (aOR 2.4,
95% CI 2.1 to 2.7) were associated with being more
likely to get the seasonal flu vaccine as a result of
swine flu.

Study 3: The effects of advertising
and media coverage on behavioural
change during the early stages of the
swine flu outbreak
In total, 33.1% of respondents reported carrying
tissues with them, 9.5% reported having bought
sanitising gel, 2.0% reported avoiding public
transport and 1.6% reported having visited a
GP or hospital or phoning NHS Direct for flurelated reasons. Path analyses demonstrated
that exposure to media reporting or advertising
coverage was associated with greater likelihood
of carrying tissues or buying sanitising gel, and
lower likelihood of avoiding public transport or
using NHS services. These effects occurred mainly
because media or advertising exposure increased
variables associated with perceived knowledge
about swine flu, increased the perceived efficacy
of hygiene strategies and decreased the perceived
efficacy of avoidance strategies. Exposure to
advertising or media reporting also tended to
reduce levels of worry about the possibility of
catching swine flu, which also helped to reduce
avoidance of public transport and use of NHS
services.

Conclusions
Implications for practice
1. Uptake of recommended behaviours during
the swine flu outbreak was low. Maximising
the impact of communications campaigns

193

Executive summary

that promote protective behaviours during
future pandemics is therefore important. Our
results show that psychological processes are
important to consider when designing these
campaigns.
2. Rapid-turnaround surveys can be useful as
part of a public health response to evaluate
whether communications campaigns have
had an effect on behaviour and to identify
what factors mediated this process. However,
in order to get the most out of analysing such
data, it is important that the most appropriate
constructs are measured using wording and
response options that maximise reliability and
validity of measurement. This is true both of
psychological predictors and of self-report
measures of behaviour. Seeking early advice
from behavioural scientists on these issues is
recommended in any future outbreak. It is also
recommended that a model template for such
a survey be designed in advance of a future
pandemic.
3. During a future outbreak, raising levels of
worry about the possibility of catching a
disease from low levels is likely to increase
uptake of behavioural recommendations.
However, it is also likely to increase uptake of
non-recommended behaviours. Conversely,
attempts to reassure the public about their
chances of becoming ill during a future
infectious disease outbreak are likely to reduce
rates of behaviour change. How to steer the
best course in the face of these conflicting
influences requires the application of general
principles to the specifics of any particular
situation.
4. Emphasising the efficacy of recommended
behaviours in any future campaign should help
to maximise the campaign’s impact on those
behaviours. Importantly, although increasing
levels of worry might increase rates of all
protective behaviours, regardless of whether
they had been recommended or not, our
results suggest that communicating the efficacy
of a specific behaviour may have an impact on
that behaviour alone.

Research recommendations
1. While our results suggest that successfully
communicating information about the efficacy
of protective behaviours will increase the
uptake of these behaviours, we are unable
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2.

3.

4.

5.

to specify the best techniques for providing
information about efficacy. Additional research
on this topic would help to guide future
communications campaigns.
Across all of the behavioural outcomes that we
assessed, there was evidence that people from
particular demographic groups were more
inclined to engage in behavioural change. Our
results showed that ethnicity, age, household
size, health status, socioeconomic status
and gender all played a role in determining
whether someone engaged in a given
behaviour or not. The mechanisms underlying
these effects are likely to be complex and may
have important implications for the way in
which messages for these groups should be
framed. Additional research to understand the
reasons for and implications of these effects
would be of value.
Since the cross-sectional analyses reported in
studies 2 and 3 were completed, additional
data from the surveys have become available.
These include potential outcome variables
such as hand-washing data and actual, rather
than intended, vaccine uptake. We recommend
further analysis of this data set, focusing on
these variables. Similarly, the database would
also allow a more detailed analysis of the
content of media reporting to be used as a
predictor of worry during the outbreak.
The perception that too much fuss was being
made about the risk of swine flu was high
throughout the outbreak, and was associated
with reduced uptake of recommended
behaviours. It is unclear how people’s
experiences during the swine flu outbreak
have affected their perceptions of health
warnings produced by scientists, the media or
the government, what impact this might have
on their response to future warnings about
a potentially more severe pandemic or how
best to ameliorate any scepticism. Additional
research addressing these areas is warranted,
informed by evidence-based theories of
behaviour change.
For the foreseeable future, telephone surveys
are likely to remain the only pragmatic way to
obtain rapid, quantitative data with which to
inform policy decisions during public health
incidents. Additional research to improve
the validity of this technique is therefore
warranted. As a first step, testing the validity
of self-report measures of different types of
behaviour would be of value.
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Chapter 1
General introduction

H

ow members of the public react when
informed about the outbreak of a novel
infectious disease can play a large role in
determining the outbreak’s health,1 social2 and
economic3 impact. Depending on the disease
and the cultural context, governments often
recommend that members of the public adopt
protective behaviours, such as wearing masks,1
avoiding social events,4 washing their hands
more frequently,1 taking prophylactic medication5
or receiving a vaccination.6 Other actions that
members of the public sometimes take, such as
avoiding economically important activities that are
perceived to be risky,3 shunning particular social
groups2 or unnecessarily seeking medical care,7 are
often discouraged by governments as causing more
harm than good.
Levels of compliance with these official
recommendations are rarely perfect.5,8,9 As well
as information received from public health
campaigns, information from social contacts or
the media and previous experiences with similar
incidents can influence how people react during an
outbreak, or if they will react at all. One important
task that public health bodies can perform during
any major incident is to assess how the public
responds to the novel threat and what factors
are important in influencing those responses.10,11
Armed with this information, communication
campaigns can be designed or fine-tuned to target
those factors, with the aim of improving uptake
of recommended behaviours and reducing the
rates of other, less helpful, actions. Measuring
and analysing public responses using theoretical
frameworks of behaviour change strengthens
this process; it provides greater understanding
of the psychological mechanisms through which
communication campaigns translate into behaviour
and it informs us about the behaviour change
techniques that are likely to be effective.12
The influenza A H1N1v pandemic of 2009–10,
commonly referred to in the UK as the ‘swine flu’
outbreak, saw the UK government make several
behaviour recommendations to the public using
an extensive multimedia campaign. After the first
cases of swine flu were confirmed in the UK on 27
April 2009, the government’s messages focused
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

on the importance of hygiene behaviours, such
as hand-washing and tissue use, as ways to reduce
the spread of the virus, and the appropriate use of
NHS health services by people who were concerned
that they might have caught swine flu. Later in the
outbreak, the government also recommended that
those who were believed to be at heightened risk
from swine flu should receive the newly available
vaccination against it. Consideration was also given
to offering this vaccine to the UK population more
generally. However, although this policy was widely
discussed, it was never put into practice.
In order to assess the impact of the government’s
communications campaigns, the Department of
Health, England commissioned a series of 40
telephone surveys in which randomly selected
members of the public were asked about the
information they had heard regarding swine
flu and about a range of cognitive, emotional
and behavioural responses to the outbreak. As
well as providing data that were of immediate
relevance in informing policy, the surveys also
provided an opportunity to gather data to improve
communication strategies in future influenza
pandemics or in outbreaks of other forms of
infectious disease.
In this report, we present three studies that used
unweighted data drawn from the first 36 of these
surveys, which took place between 1 May 2009 and
10 January 2010. Data for the final four surveys
were still being checked and finalised at the time
of our analyses. In the first study we assessed
how public perceptions relating to the swine flu
outbreak changed over time, with a particular
focus on levels of self-reported worry about the
possibility of catching swine flu. Because media
reporting is an area that official agencies may
be able to influence during an outbreak, we also
assessed the association between changes in the
volume of media attention devoted to swine flu and
changes in public perceptions.
In the second study, we used data from 20 of the
surveys that were conducted before, during and
after the UK’s summer wave of swine flu in order
to assess how many people would have accepted
the swine flu vaccine, had it been offered to
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them. Using cross-sectional analyses of the survey
data, we also assessed whether the amount of
information people had heard about the outbreak
or their level of satisfaction with that information
was associated with likely acceptance of the vaccine,
and whether other factors that could be targeted by
future communications campaigns were associated
with likely acceptance, such as worry about the
possibility of catching swine flu.
In the third study, we analysed data from the
first five surveys that were conducted during May
2009, prior to any large-scale community spread
of swine flu occurring in the UK. We assessed
the percentage of people who had complied
with official recommendations to carry tissues,
had bought sanitising gel in order to clean their
hands, avoided public transport (a behaviour that
was not recommended by the UK government)
and unnecessarily used NHS resources for a flurelated reason. We also assessed whether exposure
to advertising or media coverage about swine flu
influenced whether or not people had engaged in
these behaviours, and whether this influence was
because exposure altered the amount of knowledge
they had regarding swine flu, their perceptions
about the information available to them about
swine flu, their perceptions about the efficacy of
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different protective actions or their level of worry
about the possibility of catching swine flu.
These studies therefore assessed changes in the
survey data over time (study 1) and the crosssectional associations within the survey data at
specific points during the outbreak (studies 2 and
3). Our approach to these analyses was informed
by existing psychological models suggesting that
worry about a health risk and perceptions about
the efficacy of protective behaviours are important
factors determining whether an individual will
perform a given behaviour in response to a health
threat.13
Our research arose from collaborative
work between the Department of Health’s
Communications Directorate and the Behaviour
and Communications subgroup of the UK’s
Scientific Pandemic Influenza Committee, which
reported to the Scientific Advisory Group in
Emergencies during the outbreak (see Appendix 1
for our initial protocol). Analyses were led by the
research team of psychologists and a statistician,
with regular consultations with colleagues in
the Department of Health’s Communications
Directorate.
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Chapter 2
Study 1: The influence of the media on
levels of worry in the community
Key points
•

•

•

Members of the public get much of their
information about health risks from the mass
media. How the media report a given health
risk therefore has the potential to affect how
the public perceive it.
Using aggregate data from 36 UK national
telephone surveys, this study demonstrated
a correlation between the volume of media
reporting about swine flu at any given time
point and the number of people worried about
the possibility of catching it. However, this
association was only observable during the
first wave of the outbreak during the summer
of 2009. No such associations existed before
swine flu had become established in the UK
or during the second (winter) wave of the
outbreak.
In future outbreaks involving a prolonged risk
to the public’s health, attempting to keep the
media’s attention focused on the outbreak is
unlikely to maintain public concern about the
risk over the medium to long term and hence
their motivation to adhere to recommended
protective behaviours. Other strategies may
need to be used to maintain the public’s
motivation.

setting suggests that the more coverage an issue
receives, regardless of the nature of that coverage,
the more important it becomes to members of
the public.23,24 Where the issue is a health risk, an
extension to the theory suggests that the more
coverage the risk receives then the more concerned
about it the public will become, regardless of the
nature of the coverage.25 Numerous studies have
demonstrated a link between greater exposure to
media reports about a health issue and concern,
worry or anxiety about it: examples include anxiety
about breast cancer,26 disquiet about genetically
modified foods,27 fear of avian influenza28 or worry
about a cryptosporidiosis outbreak.29 Whether
such effects persist during a sustained period of
reporting is less certain. Two previous studies have
assessed the impact of media coverage about severe
acute respiratory syndrome (SARS) or the 2001 US
anthrax attacks on distress or behaviour change.9,30
In both studies, while media coverage in the early
stages of the incident strongly predicted emotional
or behavioural responses, media coverage in the
later stages had little impact.

Members of the public are regularly exposed
to health-related information from multiple
sources, including friends and family, the
internet, commercial advertising and healthcare professionals. Most of the health-related
information that people receive, however, is
obtained from television, radio and the print
media.14,15 Reporting by these news sources has
long been recognised as a key factor that can affect
people’s health-related behaviours and have both
positive and negative consequences for the public’s
health.16–22

The content of media reporting about a risk may
also affect how the public reacts to it. The theories
of ‘second-level agenda setting’ and the closely
related concept of ‘framing’31 suggest that those
attributes of an issue that are made particularly
salient by the media, or which are used to place an
issue in context, can affect how people perceive it.24
For health risks, there is a tendency for the media
to make salient those attributes that are known
to cause greater concern among the public or to
reduce the perceived credibility or competence
of the government. Examples of such attributes
are a hazard’s adverse effects on children, its fatal
consequences, and disagreement or uncertainty
among scientific experts about the nature of the
risk.32–34 Conversely, portrayal of a risk as having
been deliberately exaggerated by politicians,
scientists or the media may increase scepticism
among the public as to the true importance of the
issue and result in decreased levels of concern.35,36

One way in which the media exert these effects
is by ‘setting the agenda’. The theory of agenda

The 2009 outbreak of swine flu was accompanied
by extensive reporting by the UK news media.36,37

Introduction
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In this study, we assessed whether the quantity of
media reporting over the period of the outbreak
was associated with changes in the number of
people who reported being worried about the
possibility of catching swine flu. We also sought
to assess whether the amount of media reporting
that specifically related to children, deaths,
scientific uncertainty or disagreement, or which
portrayed swine flu as an overexaggerated risk, was
associated with levels of worry. Because swine flu
was portrayed as a particular risk to children, we
also conducted subgroup analyses to examine the
relationship between media reporting and worry
for survey respondents who had children in their
households. As secondary outcomes, we assessed
whether media reporting was associated with being
satisfied with the amount of information available
about swine flu, having heard a lot recently about
swine flu, believing that too much fuss had been
made about the risk of swine flu or believing that
the government was well prepared for a swine flu
pandemic.

Methods
The telephone surveys
Thirty-six telephone surveys were conducted
between 1 May 2009 and 10 January 2010 by the
Ipsos MORI Social Research Institute on behalf of
the Department of Health, England. Each collected
data over a 3-day period. The first five surveys
were run with less than 2 days between them.
Subsequent surveys were run weekly and then
fortnightly. Random digit dialling and proportional
quota sampling were used to ensure that each
sample was demographically representative of
the UK population, as determined by the most
recent census data, with quotas based on age,
gender, geographical region and social grade.38
To be eligible for a survey, respondents had to be
16 years or over and speak English. Each survey
was introduced to respondents as being ‘a national
survey covering a variety of subjects’. Any other
subjects were covered after the flu-related questions
had been asked. The questions included in the
surveys changed as the pandemic progressed, with
time for completion ranging from 8 to 15 minutes.
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The first survey (1–3 May 2009) had a sample size
of 1173. All others had sample sizes of between
1047 and 1070. These sample sizes provided a
sampling error of about plus or minus 3% for each
survey. The total sample size for all 36 surveys was
38,182. Response rates for each survey, calculated
as the number of completed interviews divided by

the total number of people spoken to regardless
of eligibility, were in the region of 8–11%. This is
typical for surveys of this nature.35,39,40

Survey questions
Participants in all surveys were told that ‘Swine flu
is a form of influenza that originated in pigs but
can be caught by, and spread among, people’ and
were then asked ‘How worried, if at all, would you
say you are now about the possibility of personally
catching swine flu?’ Possible answers were ‘very
worried’, ‘fairly worried’, ‘not very worried’ and
‘not at all worried’.
Participants were also asked ‘How satisfied
or dissatisfied are you with the amount of
information available to you about swine flu, from
any source?’ Responses of ‘very satisfied’, ‘fairly
satisfied’, ‘neither satisfied nor dissatisfied’, ‘fairly
dissatisfied’ or ‘very dissatisfied’ were recorded.
Participants were asked ‘Please tell me whether you
agree or disagree with the following statement: too
much fuss is being made about the risk of swine
flu.’ Responses of ‘strongly agree’, ‘tend to agree’,
‘neither agree nor disagree’, ‘tend to disagree’ and
‘strongly disagree’ were allowed.
Perceptions of governmental preparedness were
assessed by asking ‘How well prepared do you
think the government is for a swine flu pandemic?’
Possible responses were ‘very well prepared’, ‘fairly
well prepared’, ‘not very well prepared’ and ‘not at
all well prepared’.
In five surveys conducted between 1 May and 17
May 2009, participants were asked ‘How much
have you heard about swine flu?’, with possible
responses being ‘a lot’, ‘a moderate amount’, ‘a
little’ or ‘nothing at all’. A similar question was then
introduced in 22 surveys between 24 July 2009 and
10 January 2010, in which participants were asked
‘How much have you heard about swine flu in the
past week?’, with responses of ‘a great deal’, ‘a fair
amount’, ‘not very much’ or ‘nothing at all’ being
allowed. For these later surveys, participants who
reported having heard anything about swine flu
in the past week were asked where they had heard
this information. Responses were coded as relating
to advertising (in newspapers or on television),
news coverage (in local or national newspapers, on
television or on radio), via a general practitioner
(through a GP’s surgery or a letter from the GP),
on the internet, from friends/family or at work.
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In addition to a range of other personal and
demographic questions, all participants were asked
to state how many, if any, children under the age of
16 years were in their household.
All questions allowed participants to give a
response of ‘don’t know’. ‘Don’t know’ responses
accounted for no more than 1% of responses to
the ‘worry’ and ‘how much have you heard’ items
in any given survey, and no more than 3% for the
‘too much fuss’ and ‘satisfaction with the amount
of information available’ items. The item relating
to government preparedness was the hardest
for participants to answer, with between 4% and
13% of respondents replying ‘don’t know’ in each
survey. We excluded ‘don’t know’ responses from all
analyses.

Media coverage
We assessed media coverage using software
supplied by Meltwater News (http://meltwaternews.
com). All searches were restricted to the internet
sites of 11,132 UK-based news sources. These
sources included a mix of national and regional
newspapers, magazines, trade journals, television
and radio stations and internet news providers.
Searches were performed for the start dates of the
36 surveys.
As an indicator of the total amount of coverage
devoted to swine flu we searched for any stories
that contained the words swine flu, ‘pandemic’
or ‘H1N1’ in their opening paragraph. To
assess the number of stories in which children
were specifically linked to swine flu, we added a
requirement that stories must include a word such
as ‘child’, ‘baby’, ‘pupil’ or ‘school’ in the title.
Similarly, to identify stories that discussed deaths
relating to swine flu we added a requirement that
the story must include a word such as ‘death’,
‘dies’ or ‘dead’ in its title. Stories relating to
uncertainty or disagreement were identified as
those which included the following terms, or
common variations, in their title: ‘contradiction’,
‘muddle’, ‘disagree’, ‘uncertain’, ‘controversy’,
‘debate’, ‘doubt’, ‘argument’, ‘confusion’,
‘inconsistent’ or ‘critic’. Stories relating to the
exaggeration of swine flu were identified as those
that included variations on the following terms in
the title: ‘alarmist’, ‘hype’, ‘hysteria’, ‘exaggerated’,
‘overplayed’, ‘overreacting’, ‘over the top’,
‘overstated’, ‘overblown’, ‘embellished’, ‘inflated’ or
‘sensationalised’. The exact searches used are given
in Appendix 2.

In order to describe the type of reporting occurring
on the start date for each survey, we also conducted
a separate search using the Nexis database (www.
lexisnexis.com/uk/nexis) to identify all UK-based
national or regional newspaper stories with the
terms swine flu, ‘H1N1’ or ‘pandemic’ in their title.
A random sample of 30 stories was selected for
each day to generate a short synopsis of the main
aspects of media reporting.

Potential confounders
Because any association between public concern
about swine flu and media reporting of it might
simply reflect the changing severity of the
outbreak, we obtained data on hospitalisations
from swine flu in England as an objective marker of
outbreak severity. These data were obtained from
the Health Protection Agency41 and reflected the
number of new patients admitted to hospital with
suspected swine flu over a 7-day period.

Analyses
All media variables had a large positive skew,
because of a small number of dates on which there
was an unusually high level of media reporting.
For our analyses, we transformed these data by
adding 1 and taking the natural log. For the survey
data we grouped together participant responses
of ‘very worried’ and ‘fairly worried’ about the
possibility of catching swine flu, ‘strongly agree’
and ‘tend to agree’ about too much fuss having
been made, answers that the government was ‘very
well prepared’ or ‘fairly well prepared’, and answers
that the participant was ‘very satisfied’ or ‘fairly
satisfied’ with the amount of information available
about swine flu. For worry, although responses of
‘very worried’ might have reflected qualitatively
different underlying mechanisms than responses
of ‘fairy worried’, in practice the data for these two
responses showed similar changes over time.
A consistent time interval between the data was
required for our analyses. We therefore excluded
results from the second and fourth surveys, and
from the last three surveys to ensure that those
surveys that were included had a gap of roughly
1 week between them. Most analyses were therefore
based on data from 31 surveys. We excluded all
of the May results for the question relating to the
amount heard about swine flu, because excluding
the second and fourth surveys left only three
results for May followed by a lengthy gap until the
question was reintroduced in July. This variable was
199
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therefore analysed for 19 surveys. Results from all
surveys were plotted on the figures given below.
For the associations between survey data and
hospitalisation or media data, we used regression
models with autoregressive moving average
disturbances. Here the dependent variable is
regressed on the independent variable(s) as in a
normal regression model but an autoregressive
integrated moving average (ARIMA) model is fitted
to the residuals to take into account the time series
nature of the data. Although some of the variables
are non-stationary, the residuals broadly meet the
required assumptions, allowing this approach. For
each dependent variable, diagnostic plots were
examined and suggested low-order autoregressive
modes with either one or two terms. The final
model was selected based on the lowest Akaike’s
information criterion: a first order autoregressive
[AR(1)] model was the best fitting for all of the
variables. Associations between the survey variables
were then assessed using a likelihood ratio test
comparing an AR(1) model with no independent
variable and an AR(1) model with a survey variable
as the independent variable. Associations between
the media variables were tested using Kendall’s
non-parametric correlation.
Subgroup analyses were conducted for worry data
obtained from people who had children aged
under 16 years of age in the household (between
21.7% and 27.9% of respondents in each survey).

Results
Changes in outcome measures
over the course of the outbreak
Figure 1 shows the percentages of people within
each survey who reported being worried about the
possibility of catching swine flu, agreed that too
much fuss had been made about the risk of swine
flu, felt that the government was well prepared
for a pandemic, were satisfied with the amount of
information available about swine flu and reported
having heard a lot or a moderate amount about
swine flu.
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The percentage of people who were satisfied
with the amount of information available or who
felt that the government was well prepared for
a pandemic ranged from 77.6% to 88.4% and
from 66.4% to 81.7% respectively. Levels of worry
showed larger fluctuations in the first half of
the data collection period, rising from initially
low levels (9.6–16.6% during May) to a peak of

19.3% in mid-June immediately following the
declaration of a full pandemic by the World Health
Organization, and a second peak of 32.9% in
mid-July at the height of the summer wave of the
outbreak. Following the summer wave, levels of
worry then remained more stable from the end
of August onwards, although smaller increases
coinciding with the start of the winter wave of
the outbreak and the start of the vaccination
campaign were observed. Reports of the amount
heard about swine flu showed the most dramatic
changes, from initially high levels with over 90%
of respondents reporting that they had heard ‘a
lot’ or a ‘a moderate amount’ dropping to 11.4%
having heard ‘a great deal’ or ‘a fair amount’ by
early January 2010. Three noticeable peaks in ‘how
much heard’ were observed in late September,
late October and late November. These appeared
to coincide with the winter wave of swine flu, the
start of the swine flu vaccination campaign and the
extension of the vaccination campaign to young
children, respectively.
Table 1 shows the associations between the
aggregate survey data. Overall, a higher level
of worry about the possibility of catching swine
flu tended to occur at the same time as lower
satisfaction with the amount of information
available about swine flu and having heard more
about swine flu. Higher levels of belief that the
government was very or fairly well prepared for a
pandemic were associated with greater satisfaction
with the amount of information available.
Participants who had heard something about swine
flu had mostly received their information from
the mainstream news media (n = 13,581, 74.7%),
followed by friends, family or work (n = 3579,
19.7%), advertisements (n = 1959, 10.8%), the
internet (n = 1426, 7.8%) and GPs (n = 846, 4.7%).

Changes in media reporting and
hospitalisations
The general themes in media reporting on the
start dates of each survey are summarised in
Appendix 3. Overall, the media were consistent
in characterising swine flu as a mild illness for
most people. More specific themes changed over
time. Throughout most of May, media reports
about UK cases of swine flu typically described
their connection to Mexico or the USA, either as a
result of travel or through contact with a returned
traveller. This trend was no longer apparent by
early June, as the number of tertiary cases or cases
with no known history of travel or contact with
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Percentage of respondents reporting worry, satisfaction
with amount of information, believing the goverment to
be prepared, believing too much fuss has been made and
having heard a lot or a moderate amount about swine flu
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FIGURE 1 Changes over time in survey data. WHO, World Health Organization.

a traveller increased. Initial reports focused on
‘firsts’, such as the first cases occurring in local
areas or the first instance of person-to-person
transmission in the UK. As cases increased during
the summer wave of the outbreak, media reporting
started to focus on issues relating to government
strategy, the capacity of the NHS, the suitability of
the newly set up National Pandemic Flu Service,

and the safety and efficacy of antiviral medications.
From the start of August, the issue of swine flu
vaccination became more prominent, with concerns
raised about the vaccine’s safety, efficacy and
availability, the information given about the order
in which it would be provided to different sections
of the population, and the apparently low uptake
of the vaccine.

TABLE 1 Associations between the aggregate survey data
Dependent variable

Predictor variable

Very or fairly
worried about
the possibility of
catching swine flu

Strongly agree
or agree that too
much fuss has been
made about swine
flu

Believe that the
government is very
well prepared or
fairly well prepared
for a pandemic

Too much fuss

χ2(1) = 3.2, p = 0.074,
coeff. = –0.3

Government
preparedness

χ2(1) = 2.0, p = 0.2,
coeff. = –0.3

χ2(1) = 0.1, p = 0.8,
coeff. = 0.1

Satisfaction
with amount of
information available

χ2(1) = 12.1, p < 0.001,
coeff. = –0.8

χ2(1) = 3.6, p = 0.058,
coeff. = 0.4

χ2(1) = 5.1, p = 0.024,
coeff. = 0.6

Heard a lot about
swine flu

χ2(1) = 22.5, p < 0.001,
coeff. = 0.2

χ2(1) = 1.1, p = 0.3,
coeff. = 0.0

χ2(1) = 2.1, p = 0.1,
coeff. = –0.1

Very satisfied or
fairly satisfied with
the amount of
information available
about swine flu

χ2(1) = 1.9, p = 0.2,
coeff. = 0.0

coeff., coefficient.
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Figure 2 shows the changes in media reporting
over time in terms of the total number of stories
relating to swine flu and the number relating to
children, death, uncertainty or exaggeration.
Figure 2 also shows the changes in the number of
new hospitalisations from swine flu reported to
the Health Protection Agency. The total volume
of media reporting started at a high level on 1
May, but decreased rapidly. After a small spike
in reporting, which related to the World Health
Organization’s declaration of a full pandemic on 11
June, two main peaks in reporting were observed,
which largely coincided with the increased
prevalence of swine flu during the summer and
winter months. There was relatively little reporting
that specifically focused on children or deaths.
Those reports mentioning death showed a similar
pattern to the total volume of coverage, with
increases coinciding with the peaks of the outbreak.
Articles mentioning children showed two main
peaks: on 5 May 2009 following the reporting of
the closure of two schools in London and on 7
August 2009 during discussions on whether or not
to vaccinate school children. Levels of reporting
relating to uncertainty or exaggeration were too
low to be analysed and were dropped from all
further analyses.

The association between survey
outcomes and media reporting
Table 2 shows the associations between the survey
and hospitalisation data, and between the survey
and media data adjusting for hospitalisations.

Across the whole epidemic, the percentage of
people reporting worry about the possibility of
catching swine flu correlated with the number of
hospitalisations recorded that week [χ2(1) = 8.2,
p = 0.004, coefficient = 0.04], the total volume
of reporting relating to swine flu after adjusting
for hospitalisations [χ2(1) = 6.6, p = 0.010,
coefficient = 2.6] and the total number of stories
relating to death after adjusting for hospitalisations
[χ2(1) = 4.3, p = 0.038, coefficient = 1.0].
Restricting the worry data to that obtained from
participants with children in the house did not
affect the pattern of results. There was no effect
of the volume of reporting relating to children
adjusting for hospitalisations [χ2(1) = 0.9, p = 0.3,
coefficient = 0.8].
Adjusting for hospitalisations, lower volume of
reporting about swine flu was associated with
greater satisfaction with the amount of information
available [χ2(1) = 6.0, p = 0.014, coefficient = –2.0],
and fewer stories relating to death was associated
with more frequent perceptions that too much
fuss had been made about the risk of swine flu
[χ2(1) = 4.7, p = 0.030, coefficient = –1.0]. How
much someone had heard about swine flu in
the past week was associated with the number of
hospitalisations for swine flu [χ2(1) = 7.7, p = 0.006,
coefficient = 0.19].
The significant associations we identified between
the survey data and reporting relating to children
or death might have reflected the fact that both
reporting relating to children (τb = 0.53, p < 0.001)
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TABLE 2 Associations between survey data and number of hospitalisations from swine flu or media reporting about swine flu
No. of new
hospitalisations that
week from swine flu

Total no. of
storiesa

No. of stories
No. of stories
relating to childrena relating to deatha

Worry about the
possibility of catching
swine flu

χ2(1) = 8.2, p = 0.004,
coeff. = 0.04

χ2(1) = 6.6, p = 0.010,
coeff. = 2.6

χ2(1) = 0.6, p = 0.4,
coeff. = 0.0

χ2(1) = 4.3, p = 0.038,
coeff. = 1.0

Too much fuss is being
made about the risk of
swine flu

χ2(1) = 0.3, p = 0.6,
coeff. = –0.01

χ2(1) = 0.8, p = 0.4,
coeff. = –1.1

χ2(1) < 0.1, p = 0.8,
coeff. = 0.1

χ2(1) = 4.7, p = 0.030,
coeff. = –1.0

Perceptions of
government
preparedness

χ2(1) < 0.1, p = 0.9,
coeff. = 0.00

χ2(1) = 0.1, p = 0.8,
coeff. = 0.3

2

(1) < 0.1, p = 0.9,
coeff. = 0.1

χ2(1) < 0.1, p = 0.9,
coeff. = 0.0

Satisfaction with amount χ2(1) = 0.2, p = 0.6,
of information available
coeff. = 0.00

χ2(1) = 6.0, p = 0.014,
coeff. = –2.0

χ2(1) = 1.4, p = 0.2,
coeff. = –0.7

χ2(1) = 1.0, p = 0.3,
coeff. = –0.4

How much have you
heard about swine flu in
the past week?

χ2(1) = 0.7, p = 0.4,
coeff. = 4.9

χ2(1) = 0.2, p = 0.7,
coeff. = –1.1

χ2(1) = 3.0, p = 0.083,
coeff. = –4.5

χ2(1) = 7.7, p = 0.006,
coeff. = 0.19

coeff., coefficient.
a Adjusting for number of hospitalisations.

and to death (τb = 0.51, p < 0.001) were correlated
with the total volume of reporting. We investigated
this by calculating additional models to test
whether adjusting for the total volume of reporting
affected the relevant associations shown in Table 2.
With worry about the possibility of catching swine
flu as the dependent variable, adding the number
of stories relating to death to a model that already
included the total number of stories did not
significantly add to the effect [χ2(1) = 1.6, p = 0.2].
Similarly, with perceptions of too much fuss as the
dependent variable, adding the number of stories
relating to death to a model that already included
the total volume of reporting as an independent
variable did not significantly improve the model
[χ2(1) = 3.8, p = 0.053].
Figure 3 shows changes over time in worry about
the possibility of catching swine flu, hospitalisation
and the total amount of reporting. On the basis
of visual inspection, we split the data into three
periods: a first period in which a large volume
of media reporting existed but without any
substantial spread of swine flu in the community
and two further periods reflecting the two peaks
of the outbreak (see Figure 3). Although there were
insufficient data to assess the relevant associations
in the first period, the total volume of media
reporting was positively associated with worry
about the possibility of catching swine flu in the
second and third periods (Table 3). After adjusting
for the number of hospitalisations, however, this
association remained only in the second period
[χ2(1) = 6.8, p = 0.009, coefficient = 6.9].
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Discussion
Our results show that public worry about the
possibility of catching swine flu remained at
relatively low levels throughout the outbreak. These
levels showed some fluctuation, however, and were
generally associated with the amount of media
reporting about swine flu even after controlling
for the potentially confounding influence of the
changing nature of the outbreak.

The influence of total volume of
reporting
The data relating to the outbreak’s summer wave
were largely consistent with a theory suggesting
that the total volume of reporting plays an
important role in predicting levels of public
concern.25 Indeed, across the outbreak as a whole,
quantitative changes in more specific aspects of
media reporting, such as coverage relating to
children or to deaths, were not associated with
changes in worry about the possibility of catching
swine flu after we adjusted for the severity of the
outbreak and for the total volume of reporting.
Although previous research has suggested that the
personal relevance of a news story is a key factor in
determining whether someone will pay attention
to it,42 this lack of effect for specific aspects of
reporting held true even for the effects of childrelated reporting on participants who had children
in their household.
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This support for the quantity of coverage theory
did not hold for every stage of the outbreak,
however. In particular, it was notable that the
earliest stage of the outbreak had the highest
levels of media reporting yet relatively low levels
of worry about the possibility of catching swine flu.
One possible explanation for the apparent lack of
association during this period is that at the time
media reporting did not contain many examples of
people in the UK being affected by swine flu unless
they had some form of contact with the outbreak
in Mexico.43 This may have led many members of
the public to conclude that swine flu was unlikely to
be a risk to them. Previous research has suggested
that a degree of geographical proximity may be
required before people feel that a risk applies to
them.44 This may be particularly true for media
coverage relating to infectious disease outbreaks, as
the UK press has a history of reporting emerging
infectious diseases, such as avian influenza, SARS

and Ebola fever, which subsequently failed to
become a risk to most people in the UK.
Levels of worry about the possibility of catching
swine flu during the winter wave of the swine flu
outbreak also failed to show any robust association
with the total volume of media reporting. In
part, this may reflect the fact that by the time the
winter wave had arrived, members of the public
had already built up a coherent understanding of
the illness and of the outbreak, something that
additional reporting did little to change. The
decreased level of worry during the second wave
suggests that the public had become habituated to
flu-related messages and/or that their experience
had demonstrated that worst-case scenarios had
not occurred. It may also be that changes in the
nature of the media reporting were responsible for
this lack of an association, with a large proportion
of the swine flu-related coverage during the winter

TABLE 3 Association between worry data and total volume of reporting during the summer (period 2) and winter (period 3) waves of
the outbreak
Total no. of stories

Total no. of storiesa

Worry about the possibility of catching
swine flu (period 2)

χ2(1) = 13.1, p < 0.001, coefficient = 11.0

χ2(1) = 6.8, p = 0.009, coefficient = 6.9

Worry about the possibility of catching
swine flu (period 3)

χ2(1) = 5.2, p = 0.023, coefficient = 3.2

χ2(1) = 1.4, p = 0.2, coefficient = 1.1

a Adjusting for the number of hospitalisations.
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period discussing the risks, benefits and roll-out of
the swine flu vaccination rather than the impact of
the disease itself.

The influence of key events
Although the total volume of media reporting did
not show any clear association with worry about the
possibility of catching swine flu during the winter
period, examination of where changes in survey
data occurred suggested that specific developments
in the pandemic, such as the start of the winter
wave of infections, the start of the vaccination
campaign and discussions about the vaccination
of children, did appear to be associated with an
increase in the proportions of people who had
recently heard information about swine flu and who
were worried about the possibility of catching it.
Even several months into the pandemic, key events
were still able to generate increased concern.
One event that did not seem to trigger an increase
in worry about the possibility of catching swine flu
was the first death in the UK. This is inconsistent
with reports from other countries.45 It is possible
than any genuine effect of this event was masked
by a greater effect produced by the World Health
Organization’s statement that a full pandemic had
begun 4 days previously. Alternatively, any effect of
the first death may have subsided over the 4-day
interval which occurred before data collection
began for the next survey wave. Other notable
events that might be expected to trigger increased
worry, such as the UK’s first case of swine flu, the
move by the World Health Organization to phase
5 of its pandemic alert system, and the first case
of swine flu in the UK resulting from transmission
within the community, occurred either before or on
the start date of the first survey, preventing us from
examining their effects.

that most people were satisfied with the amount
of information available to them. It is also
understandable that most people were not overtly
critical of governmental preparedness for a swine
flu pandemic, given that they themselves did not
believe swine flu to be particularly concerning.
Perceptions that too much fuss had been made
were also relatively stable, although some
reductions that coincided with the summer and
winter waves of the outbreak were observed. The
relative stability of this variable suggests that this
perception was determined by factors that were
not readily amenable to change, for example
an already established scepticism regarding the
credibility of health warnings issued by the media
or the government.46

Methodological limitations
Several methodological limitations should be borne
in mind when considering these results:
•

•

Changes in non-worry variables
Aside from worry about the possibility of catching
swine flu and the amount of information heard
about swine flu, the other survey data were notable
for their relative stability. Satisfaction with the
amount of information available about swine flu
and belief that the government was well prepared
for a pandemic showed little fluctuation and
remained at relatively high levels throughout. It
may be that this stability reflected the general lack
of worry about the outbreak, which restricted any
fluctuation in these variables to the minority of
people who were worried. With little motivation
to actively seek out information, it makes sense
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

•

First, and most importantly, because they were
based on aggregate data, our analyses ran the
risk of falling prey to the ecological fallacy.47
While our results indicate that periods of high
reporting tended to coincide with high levels
of worry about the possibility of catching
swine flu among the community, this does not
necessarily imply that the same correlations
existed on an individual level.
Second, our measures of the quantity of media
reporting were not ideal. It is likely that we
missed some coverage, particularly for news
stories that were broadcast on television or
radio. Many of these stories will not have been
catalogued by the database we used for our
searches. Given that television and radio are
widely used, this will have reduced the accuracy
of our media measures. We were also unable to
produce a metric to represent the amount that
each story had been viewed, listened to or read.
This would have resulted in a more accurate
estimate of the effect of media coverage than
simply calculating the total number of stories
present on any given day. A more detailed
content analysis of reporting by specific UK
newspapers, coupled with individual-level data
on the newspaper-reading habits of the survey
participants, will allow a more fine-grained
analysis to be conducted at a later date.
Third, our use of hospitalisation data as an
objective marker of outbreak severity was
limited. As well as being influenced by the
number of people with swine flu, this measure
may also have been affected by changes in
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•

•

doctor and patient behaviour as a result of
changing information, perceptions or concerns
about the illness.48 However, alternative
measures, such as the volume of calls to a
telephone helpline or the number of GP
consultations relating to influenza-like illness,
were even more likely to be affected by levels
of worry in the community,7,45 whereas the
number of deaths from swine flu were too low
to be a useful marker.
Fourth, the power of our analyses was restricted
by the number of surveys that we were able
to include. In particular, this may have had
implications for those analyses that were
restricted to data collected during the winter
period of the outbreak. These analyses were
based on only 12 surveys.
Fifth, the generalisability of our findings
to other countries or other, more severe,
outbreaks cannot be assumed. It is conceivable,
for example, that at higher levels of threat and
worry, the association between media coverage
and worry might disappear, or even reverse.
Similarly, in situations where media reporting
diverges more dramatically from the official
government position, it is possible that media
reporting will have a larger impact on levels
of uncertainty or worry among the public.
Cross-cultural difference in terms of patterns of
media use or perceptions of the trustworthiness
of the media may also limit the generalisability
of our findings.

Conclusions
Despite these methodological caveats, our results
suggest that once a new risk has arrived in a
country, the volume of media reporting about
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it will help to determine changes in the level of
concern among members of the public. Once
the risk has become more familiar, however, this
association may be weakened. Given that worry
about a risk is an important factor that motivates
people to take protective actions13 and that the
use of recommended protective actions can fade
over time during an infectious disease outbreak,49
maintaining a degree of public concern about
a new risk might be an important mediumterm strategy for public health bodies that wish
to promote the use of particular protective
behaviours. Our results imply that attempting to
influence the volume of media reporting about
a new risk may become a less productive way of
achieving this as public familiarity with the risk
grows. Nonetheless, the occurrence of key events
may continue to trigger increased levels of worry
and, potentially, uptake of protective behaviours,
even several months after a new risk has emerged.
In terms of the aspects of media reporting that
might be the most important to engage with or
monitor in any future infectious disease outbreak,
our results suggest that the traditional news
media remain the source most used by the public
in obtaining information about public health
incidents. About 75% of survey respondents who
had heard anything about swine flu reported
having heard this information via local or national
newspapers, television or radio. In comparison,
despite a growing interest in the use of the internet
to convey information to the public,50 only 8%
of the public reported having seen information
on the internet. While 70% of UK households
have internet access,51 there is clearly some way
to go before this can become the main route of
information transmission between the government
and the public during a public health emergency.
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Chapter 3
Study 2: Factors predicting likely acceptance
of vaccination against swine or seasonal flu
Key points
•

•

•

Within the UK, vaccination against swine
flu was restricted to specific priority
groups. Although wider vaccination of the
general public was discussed, it was never
implemented.
Analysis of survey data collected prior to the
start of the swine flu vaccination campaign
suggested that only 56.1% of the general
population were likely to have accepted the
vaccine if offered it. Strong predictors for being
likely to accept it were being worried about the
possibility of personally catching swine flu, or
being worried about the possibility of one’s
children catching it, and disagreeing that too
much fuss had been made about the risk of
swine flu. Predictors for being more likely to
accept the seasonal flu vaccine as a result of
swine flu were similar, but also included the
misperception that the seasonal flu vaccine
would protect against swine flu.
If a vaccine needs to be given to the general
public during a future infectious disease
outbreak, messages that highlight people’s
concerns or worries about the outbreak may be
effective in improving uptake. Communications
that emphasise the effectiveness of the vaccine
in protecting against the disease are also likely
to be effective.

Introduction
Within the UK, vaccination against swine flu
began to be provided to priority groups from 21
October 2009. These groups consisted of frontline
health and social care staff, people in clinical
at-risk groups for seasonal influenza, pregnant
women and household contacts of people with
compromised immune systems. Other members of
the public were also considered for vaccination at a
later date,52 although this policy was never put into
practice. At the time, efforts to increase the uptake
of the seasonal flu vaccine were also renewed.53
Maximising the uptake of either vaccine would
have reduced the health and economic impact of
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

influenza during the pandemic,54 but it is unclear
what uptake rates would have been possible. In
the UK, uptake of the seasonal flu vaccine for
people aged 65 or over was 74.1% in 2008, close
to World Health Organization targets;55 whether
the focus on swine flu during 2009 increased this
rate is currently uncertain. Given that swine flu
was a relatively mild illness for most people, it
is possible that had the swine flu vaccine been
offered to the general public, its uptake would
have been relatively low.56,57 Furthermore, while
confidence in the government’s handling of the
outbreak appears to have been high35 and might
be expected to have improved compliance with
official recommendations concerning vaccination,58
the perception by some members of the public that
journalists, scientists and other commentators had
overexaggerated the risks of swine flu may have
partly counteracted this effect.35,59
Specific perceptions concerning the nature of the
swine flu outbreak may also have affected desire
for vaccination. For example, research conducted
during the SARS outbreak of 2003 suggested
that changes in media reporting relating to the
incidence, prevalence and location of cases had an
effect on levels of anxiety and other health-related
behaviours.9,19,60 Although the impact of mass
media campaigns on vaccine uptake has previously
been documented,20,61 few studies have assessed
whether the way in which an infectious disease
outbreak is reported or perceived affects desire for
vaccination.21
In this study, we analysed data from the telephone
surveys commissioned by the Department of
Health, England to identify variables associated
with the 2009 swine flu outbreak that might
encourage people to receive vaccination. We
assessed the extent to which worry about the
possibility of catching swine flu, perceptions
of government preparedness for swine flu and
perceiving that too much fuss had been made
about the risk of swine flu predicted self-reported
likelihood of accepting an offer of vaccination
against swine flu. We also assessed whether the
amount and type of information heard about swine
flu, and satisfaction with the amount of information

207

Factors predicting likely acceptance of vaccination against swine or seasonal flu

available predicted likely uptake. Because we were
also interested in whether the 2009 outbreak
might encourage people to receive the seasonal flu
vaccine, we assessed whether any of these variables
were associated with a self-reported increase in
the likelihood of accepting the offer of vaccination
against seasonal flu as a result of swine flu.

Methods
The surveys
Twenty of the telephone surveys contained relevant
data for these analyses. These surveys were
conducted between 8 May 2009 and 13 September
2009. Their sample sizes varied between 1047 and
1070.

Likely vaccine uptake
Likely uptake of the swine flu vaccine was measured
in five surveys conducted between 14 August and
13 September 2009. Participants were asked: ‘The
government announced recently that a swine flu
vaccination programme will be rolled out across
the UK starting this autumn. How likely, if at all,
are you to take up a swine flu vaccination if offered
it?’ Possible answers were ‘very likely’, ‘fairly likely’,
‘not very likely’ and ‘not at all likely’. These were
divided into ‘likely’ and ‘not likely’ for our analyses.
Likely uptake of the seasonal flu vaccine was
measured in all 20 surveys from 8 May to 13
September. Participants were asked whether they
agreed or disagreed that ‘as a result of swine flu,
I am now more likely to get the regular winter flu
jab’. Possible answers were ‘strongly agree’, ‘tend
to agree’, ‘neither agree nor disagree’, ‘tend to
disagree’ and ‘strongly disagree’. For our analyses,
responses were dichotomised into ‘agree’ versus
‘disagree’. Because the question would have been
hypothetical for some respondents, particularly
those who would not usually expect to be offered
the seasonal flu vaccine, we felt that responses of
‘neither agree nor disagree’ might have indicated
either a participant’s uncertainty about being
vaccinated or the fact that they did not feel the
question was applicable to them. Rather than
conflate these two groups, we chose to exclude
responses of ‘neither agree nor disagree’.

Worry and perceptions
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All participants were asked ‘How worried, if at all,
would you say you are now about the possibility
of personally catching swine flu?’ Possible answers

were ‘very worried’, ‘fairly worried’, ‘not very
worried’ or ‘not at all worried’. In four surveys
(conducted from 21 August to 13 September),
parents of children aged under 16 years were also
asked how worried they were about the possibility
of their child or children catching swine flu.
Participants in all surveys were asked ‘How well
prepared do you think the government is for a
swine flu pandemic? Would you say very well, fairly
well, not very well, or not at all well prepared?’
They were also asked whether they agreed or
disagreed that ‘Too much fuss is being made about
the risk of swine flu.’ Finally, in six surveys (7
August to 13 September), participants were asked
whether they, or anyone they knew, had caught
swine flu.

Information heard about swine
flu
Participants in eight surveys (24 July–13
September) were asked ‘How much have you heard
about swine flu in the past week?’, with possible
responses being ‘a great deal’, ‘a fair amount’, ‘not
very much’ and ‘nothing at all’. Those who had
heard anything were asked to describe what they
had heard. We categorised responses to this openended item as relating to: increased number of
deaths; increased number of new cases; decreased
number of new cases; information about vaccines
or priority groups for vaccination; information
about antiviral drugs or hygiene measures; and
suggestions that the number of cases would
rise later in the year. Three true or false items
were included relating to vaccines or immunity:
‘Currently, there is no vaccine to protect against
swine flu’ (true: 14 surveys, 8 May–2 August), ‘If
swine flu breaks out, most people will have some
natural immunity to it’ (false: three surveys, 8–17
May) and ‘The ordinary flu vaccine will protect me
from swine flu’ (false: 14 surveys, 8 May–2 August).
All participants were asked about their satisfaction
with the amount of information available to
them about swine flu (‘very satisfied’, ‘fairly
satisfied’, ‘neither satisfied nor dissatisfied’, ‘fairly
dissatisfied’, ‘very dissatisfied’).

Personal and health-related
variables
Personal data collected included: gender, age,
social grade,38 working status, ethnicity, parental
status and household size (the number of adults
or children living at home, including self). For
ethnicity, although 16 categories were included, the
sample sizes for many of our analyses prevented
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us from comparing between these categories. We
therefore separated the 16 categories into ‘white’
and ‘ethnic minority’ groups. All participants
were asked whether their health in general was
very good or good, fair, or poor or very poor,
and whether they had any ‘long-standing illness,
disability or infirmity’. Participants were also asked
in which region of the UK they lived.

Analyses
We used binary logistic regressions to calculate
the univariate associations between personal
and health-related variables and likely uptake
of vaccination. We calculated a second set of
regressions for each personal or health-related
variable, which adjusted for the effects of all other
personal or health-related variables. In order to
assess whether coming from a region that had been
heavily affected by the outbreak affected these
associations, we recalculated these regressions using
data from participants who lived only in England
and adjusting for whether a participant lived in
one of the two regions of England with the highest
prevalence rates of swine flu (London and the West
Midlands).41 This did not noticeably alter any of
the aORs and is not discussed further.
We used two sets of binary logistic regressions to
assess the univariate associations between other
variables and likely uptake of vaccination, and to
assess the multivariate associations adjusting for
those personal or health-related variables that were
found to have significant univariate associations
with the outcome measure.
Finally, in order to assess the potential role of worry
in mediating any of the effects that we identified,
we calculated another set of logistic regressions for
any variable that showed a significant multivariate
association with vaccination uptake, including
worry about the possibility of personally catching
swine flu as one of the variables for which we
adjusted.
We maximised the statistical power for these
analyses by combining data from all surveys that
included the relevant questions. As different
questions were used in different weeks, the
sample sizes for each analysis differed. While the
frequencies for individual variables obtained for
these surveys changed over time, we assumed that
the associations between variables would remain
constant. In order to check this, we identified
three periods during the data collection period

that, we judged, might be qualitatively different
in terms of public perceptions relating to swine
flu. Two periods (May to July and August to midSeptember) reflected relatively low levels of activity
in media reporting, internet searches in the UK
for the phrase swine flu62 and GP consultations
for influenza like-illnesses.41 The other period
(July to August) reflected higher activity in all
three parameters. For any univariate analysis that
drew on data from two or more of these periods,
we calculated the equivalent odds ratios (ORs)
for that analysis using only the individual surveys
closest to the midpoints of the respective periods.
Wald tests were used to compare the regression
coefficients obtained for these individual surveys.
Six associations were found to differ significantly
over time (data not shown). In all cases but one,
these differences reflected relatively small changes
in the strength of the association. An association
between ethnicity and being more likely to accept
the seasonal flu vaccine as a result of swine flu
appeared to display larger changes over time.
Plotting the relevant OR from each individual
survey over time showed no readily interpretable
pattern.
In all analyses, we counted responses of ‘don’t
know’, ‘unsure’ or ‘neither agree nor disagree’
as missing data: such responses typically had
low frequencies for the predictor variables. For
six surveys in which the relevant question was
asked (7 August 2009 to 13 September 2009), we
excluded participants who reported that they had
already had swine flu (2–3% of participants in each
survey).

Results
Likely vaccine uptake
Out of 5175 eligible respondents questioned
between 14 August 2009 and 13 September 2009,
1642 (31.7%) reported being very likely to accept
the swine flu vaccine if offered it, 1263 (24.4%)
were fairly likely, 1005 (19.4%) were not very likely
and 1074 (20.8%) were very unlikely; 191 (3.7%)
said they did not know. Out of 20,999 eligible
participants interviewed between 8 May and 13
September, 3506 (16.7%) strongly agreed that as a
result of swine flu they were now more likely to get
the seasonal flu vaccine, 2700 (12.9%) tended to
agree, 3219 (15.3%) neither agreed nor disagreed,
5865 (27.9%) tended to disagree and 5475 (26.1%)
strongly disagreed; 234 respondents (1.1%) did not
know.
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Association with personal and
health-related variables
Tables 4 and 5 show the association between
personal or health-related variables and vaccinerelated outcomes. After adjusting for all other
personal or health-related variables, the following
groups reported being most likely to accept the
swine flu vaccine if offered it: participants aged
16–24 (aOR versus those aged 65 or more: 1.6,
95% CI 1.1 to 2.4); people from ethnic minority
groups (aOR 1.9, 95% CI 1.4 to 2.5); people from
households of six individuals or more (aOR versus
those who lived alone: 2.1, 95% CI 1.2 to 3.6);
people who rated their health as fair (aOR versus
those with good or very good health: 1.4, 95% CI
1.1 to 1.7); and people with long-standing illnesses
or disabilities (aOR 1.5, 95% CI 1.3 to 1.7). The
same groups also reported being more likely to
accept the seasonal flu vaccine as a result of swine
flu. In addition, participants aged 65 or more,
people from social groups C2DE (that is, manual
or unskilled workers, or those dependent on state
welfare),38 and participants who rated their health
as poor or very poor were also more likely to accept
the seasonal flu vaccine (see Table 5 for ORs).

Association with worry and
perceptions
Controlling for personal and health-related factors,
the following variables were associated with being
more likely to accept the swine flu vaccine if offered
it (Table 6): having higher levels of worry about the
possibility of your child catching swine flu (aOR
8.0, 95% CI 4.6 to 13.9); having higher levels of
worry about the possibility of personally catching
swine flu (aOR 4.7, 95% CI 3.2 to 7.0); disagreeing
that too much fuss had been made about the risk of
swine flu (aOR 2.2, 95% CI 1.9 to 2.7); perceiving
the government to be well prepared for swine
flu (aOR 1.6, 95% CI 1.3 to 1.8); and knowing
someone who had had swine flu (aOR 1.2, 95%
CI 1.0 to 1.3). All of these variables except for
perceptions about government preparedness and
knowing someone who had had swine flu were
associated with being more likely to accept the
seasonal flu vaccine as a result of swine flu (Table 7).

Association with information
heard about swine flu
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Tables 8 and 9 show the associations between
information heard about the outbreak and likely
vaccine uptake. Adjusting for personal and healthrelated variables, only two variables were associated
with being more likely to accept the swine flu

vaccine if offered it: being satisfied with the
amount of information available about swine flu
(aOR 1.5, 95% CI 1.2 to 1.9) and having recently
heard that the number of deaths from swine flu
had increased (aOR 1.3, 95% CI 1.0 to 1.6). Once
personal variables and health were controlled for,
only satisfaction with the amount of information
available about swine flu (aOR 1.5, 95% CI 1.1 to
2.0) and believing that the seasonal flu vaccine
would protect against swine flu (aOR 2.4, 95% CI
2.1 to 2.7) were associated with being more likely to
get the seasonal flu vaccine as a result of swine flu.

Adjusting for worry about the
possibility of catching swine flu
Controlling for worry about the possibility of
personally catching swine flu did not substantially
alter the strength of association for any of the
significant non-worry-related predictor variables
(results not shown), other than reducing to
insignificance for the predictor ‘having heard that
the number of deaths from swine flu had increased’
(aOR 1.0, 95% CI 0.6 to 1.6).

Discussion
The usefulness of vaccination as a means of
reducing the overall impact of influenza depends
on the willingness of members of the public to be
vaccinated.54 At the time of our data collection
(14 August to 13 September 2009), only 56.1%
of respondents reported being likely to accept
the swine flu vaccination if offered it. While
this figure may have altered following the start
of the Department of Health’s vaccine-related
communications campaign, this pre-campaign
baseline suggests that ample scope existed for
interventions to improve uptake. Our identification
of demographic and psychological predictors for
increased likelihood of accepting both swine and
seasonal flu vaccines suggests possible ways of
developing effective communication campaigns
in future, and suggests that the same messages
delivered as part of a single vaccine-related
communications campaign may be effective in
improving the uptake of both types of vaccine.
By far the strongest predictors were worry about
the possibility of personally catching swine flu and,
for parents, worry about a child catching swine
flu. Similar associations between emotional and
behavioural responses to an infectious disease
outbreak have been observed before.35,60,63 Focusing
on the more worrying aspects of catching flu, be
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TABLE 4 Association between personal or health variables and being likely to take up swine flu vaccine
n (%)

n (%) likely to
accept vaccine

OR (95% CI)

aOR (95% CI)a

Female

2957 (59.3)

1747 (59.1)

1.1 (1.0 to 1.2)

1.1 (1.0 to 1.3)

Male

2027 (40.7)

1158 (57.1)

Reference

Reference

16–24

435 (8.7)

308 (70.8)

1.5 (1.2 to 1.9)

1.6 (1.1 to 2.4)

25–34

578 (11.6)

360 (62.3)

1.0 (0.8 to 1.3)

1.2 (0.8 to 1.6)

35–54

11,677 (33.6)

884 (52.7)

0.7 (0.6 to 0.8)

0.7 (0.5 to 1.0)

55–64

927 (18.6)

511 (55.1)

0.8 (0.6 to 0.9)

0.8 (0.7 to 1.1)

≥ 65

1367 (27.4)

842 (61.6)

Reference

Reference

C2DE

2225 (44.6)

1334 (60.0)

1.1 (1.0 to 1.3)

1.0 (0.9 to 1.1)

ABC1

2759 (55.4)

1571 (56.9)

Reference

Reference

Housewife

241 (4.8)

143 (59.3)

1.2 (0.9 to 1.5)

1.0 (0.7 to 1.4)

Unemployed

173 (3.5)

106 (61.3)

1.3 (0.9 to 1.7)

1.0 (0.7 to 1.5)

Retired

1633 (32.8)

985 (60.3)

1.2 (1.1 to 1.4)

1.0 (0.8 to 1.3)

Student

242 (4.9)

162 (66.9)

1.6 (1.2 to 2.1)

0.9 (0.6 to 1.3)

Other (including disabled)

167 (3.4)

102 (61.1)

1.3 (0.9 to 1.7)

1.0 (0.7 to 1.5)

Working full or part-time

2528 (50.7)

1407 (55.7)

Reference

Reference

Other ethnicity

357 (7.2)

260 (72.8)

2.0 (1.6 to 2.6)

1.9 (1.4 to 2.5)

White

4627 (92.8)

2645 (57.2)

Reference

Reference

Has child 16 years or under

947 (23.9)

529 (55.9)

0.9 (0.8 to 1.1)

1.0 (0.8 to 1.2)

Has older child or no children

3022 (76.1)

1730 (57.2)

Reference

Reference

Six people or more

97 (2.0)

73 (75.3)

2.1 (1.3 to 3.4)

2.1 (1.2 to 3.6)

Three to five people

1660 (33.5)

978 (58.9)

1.0 (0.9 to 1.2)

1.1 (0.9 to 1.4)

Two people

1802 (36.4)

1017 (56.4)

0.9 (0.8 to 1.0)

0.9 (0.8 to 1.1)

One person

1395 (28.2)

823 (59.0)

Reference

Reference

Poor or very poor

350 (7.0)

231 (66.0)

1.5 (1.3 to 1.8)

1.1 (0.9 to 1.5)

Fair

766 (15.4)

507 (66.2)

1.5 (1.2 to 1.9)

1.4 (1.1 to 1.7)

Very good or good

3855 (77.5)

2159 (56.0)

Reference

Reference

Variable levels
Sex

Age – years

Social grade

Working status

Ethnicity

Parental status

Household size

General health status

Does participant have any long-standing infirmity or illness?
Yes

1477 (29.7)

960 (65.0)

1.5 (1.3 to 1.7)

1.5 (1.3 to 1.7)

No

3496 (70.3)

1938 (55.4)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 5 Association between personal or health variables and being more likely to get seasonal flu vaccine as a result of swine flu
n (%)

n (%) more likely to
accept vaccine

OR (95% CI)

aOR (95% CI)a

Female

10,283 (58.6)

3720 (36.2)

1.1 (1.0 to 1.2)

1.0 (0.9 to 1.2)

Male

7263 (41.4)

2486 (34.2)

Reference

Reference

16–24

1584 (9.0)

649 (41.0)

0.5 (0.5 to 0.6)

0.7 (0.5 to 1.1)

25–34

2082 (11.9)

517 (24.8)

0.3 (0.2 to 0.3)

0.4 (0.3 to 0.6)

35–54

5982 (34.1)

1269 (21.2)

0.2 (0.2 to 0.2)

0.3 (0.2 to 0.4)

55–64

3219 (18.3)

1109 (34.5)

0.4 (0.4 to 0.4)

0.5 (0.4 to 0.7)

≥ 65

4679 (26.7)

2662 (56.9)

Reference

Reference

C2DE

7773 (44.3)

3497 (45.0)

2.1 (2.0 to 2.3)

1.5 (1.3 to 1.7)

ABC1

9773 (55.7)

2709 (27.7)

Reference

Reference

Housewife

773 (4.4)

269 (34.8)

1.8 (1.5 to 2.1)

1.1 (0.7 to 1.6)

Unemployed

701 (4.0)

247 (35.2)

1.8 (1.6 to 2.2)

1.2 (0.8 to 1.8)

Retired

5547 (31.6)

2989 (53.9)

4.0 (3.7 to 4.2)

1.1 (0.9 to 1.5)

Student

837 (4.8)

359 (42.9)

2.5 (2.2 to 2.9)

1.2 (0.8 to 1.9)

Other (including disabled)

636 (3.6)

277 (43.6)

2.6 (2.2 to 3.1)

1.2 (0.8 to 1.9)

Working full or part-time

9052 (516)

2065 (22.8)

Reference

Reference

Other ethnicity

1277 (7.3)

585 (45.8)

1.6 (1.4 to 1.8)

2.5 (1.9 to 3.4)

White

16,269 (92.7)

5621 (34.6)

Reference

Reference

Has child 16 years or under

832 (24.7)

216 (26.0)

0.6 (0.5 to 0.7)

1.0 (0.7 to 1.2)

Has older child or no children

2542 (75.3)

959 (37.7)

Reference

Reference

Six people or more

378 (2.2)

169 (44.7)

1.0 (0.8 to 1.3)

2.2 (1.3 to 3.4)

Three to five people

5801 (33.3)

1565 (27.0)

0.5 (0.4 to 0.5)

1.0 (0.8 to 1.3)

Two people

6295 (36.1)

2266 (36.0)

0.7 (0.7 to 0.8)

0.9 (0.7 to 1.1)

One person

4944 (28.4)

2160 (43.7)

Reference

Reference

Poor or very poor

1338 (7.7)

719 (53.7)

2.6 (2.3 to 2.9)

1.5 (1.2 to 1.9)

Fair

2733 (15.6)

1316 (48.2)

2.1 (1.9 to 2.3)

1.5 (1.2 to 1.9)

Very good or good

13,422 (76.7)

4145 (30.9)

Reference

Reference

Variable levels
Sex

Age – years

Social grade

Working status

Ethnicity

Parental status

Household size

General health status

Presence of any long-standing infirmity or illness
Yes

5264 (30.1)

2428 (46.1)

1.9 (1.8 to 2.1)

1.3 (1.0 to 1.5)

No

12,224 (69.9)

3756 (30.7)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 6 Association between psychological variables and being more likely to take up swine flu vaccine if offered it
n (%)a

n (%) likely to
accept vaccine

Unadjusted OR
(95% CI)

aOR (95% CI)b

Very worried

177 (3.6)

143 (80.8)

5.1 (3.5 to 7.5)

4.7 (3.2 to 7.0)

Fairly worried

624 (12.6)

498 (79.8)

4.8 (3.9 to 5.9)

4.9 (4.0 to 6.2)

Not very worried

1916 (38.6)

1233 (64.4)

2.2 (1.9 to 2.5)

2.3 (2.0 to 2.6)

Not at all worried

2246 (45.3)

1014 (45.1)

Reference

Reference

Very worried

180 (19.1)

148 (82.2)

9.7 (5.7 to 16.4)

8.0 (4.6 to 13.9)

Fairly worried

301 (32.0)

187 (62.1)

3.4 (2.2 to 5.3)

3.3 (2.1 to 5.3)

Not very worried

328 (34.8)

149 (45.4)

1.7 (1.1 to 2.7)

1.7 (1.1 to 2.7)

Not at all worried

133 (14.1)

43 (32.3)

Reference

Reference

Variable levels
Worry about self catching swine flu

Worry about child catching swine flu

Too much fuss is being made about the risk of swine flu
Disagree

1351 (29.8)

952 (70.5)

2.1 (1.9 to 2.4)

2.2 (1.9 to 2.5)

Agree

3178 (70.2)

1679 (52.8)

Reference

Reference

How well prepared is the government for swine flu?
Well prepared

3423 (75.4)

2100 (61.3)

1.4 (1.2 to 1.6)

1.6 (1.3 to 1.8)

Not well prepared

1118 (24.6)

590 (52.8)

Reference

Reference

Has anyone you know been ill with swine flu?
Yes

1600 (32.1)

976 (61.0)

1.2 (1.0 to 1.3)

1.2 (1.0 to 1.3)

No

3384 (67.9)

1929 (57.0)

Reference

Reference

a Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b Adjusting for age, working status, social grade, ethnicity, household size, general health status and chronic illness.

they financial, social or health, may be one way of
increasing vaccination rates. However, it should
be noted that this will depend on the baseline
level of worry in any population and that there are
individual differences, so that increasing worry may
have negative consequences for some members
of the population. At the levels of worry present
during this pandemic outbreak, messages intended
to reassure people about the risks from swine flu
are unlikely to have a positive impact on vaccine
uptake.
Conversely, perceiving that too much fuss had been
made about the risk of swine flu was associated with
decreased likelihood of accepting either form of
vaccine. This corresponds well with earlier work
showing that people who felt that the risks from
swine flu were being exaggerated were less likely to
adopt recommended behaviours such as increased
hand-washing.35 From a policy perspective, no
easy short-term answer exists to this. Providing
an appropriate level of warning and advice to
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

members of the public while not being perceived as
‘making too much fuss’ is inevitably difficult.64 At a
minimum, giving sufficient assurances to the public
that the necessary plans and resources are in place
to deal with the situation does appear to be helpful,
with respondents who expressed confidence in
government preparedness being more likely to
accept vaccination.
Consistent with studies that have previously
examined how information provision that
specifically relates to a particular vaccine can
affect its uptake,20,61,65,66 this study identified the
importance of vaccine-specific information. We
found an association between believing, incorrectly,
that the seasonal flu vaccine is effective against
swine flu and being more likely to accept the
seasonal flu vaccine as a result of swine flu. Less
research has assessed the effects of information
about the course of an infectious disease outbreak
on desire for vaccination, although at least one
study has suggested that media reporting about
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TABLE 7 Association between psychological variables and being more likely to get seasonal flu vaccine as a result of swine flu
Variable levels

n (%)a

n (%) more likely
to accept vaccine

Unadjusted OR
(95% CI)

aOR (95% CI)b

Worry about self catching swine flu
Very worried

714 (4.1)

441 (61.8)

4.0 (3.4 to 4.7)

4.5 (3.0 to 6.9)

Fairly worried

2372 (13.6)

1203 (50.7)

2.6 (2.3 to 2.8)

3.2 (2.5 to 4.1)

Not very worried

6835 (39.1)

2359 (34.5)

1.3 (1.2 to 1.4)

1.8 (1.5 to 2.1)

Not at all worried

7544 (43.2)

2154 (28.6)

Reference

Reference

164 (19.8)

79 (48.2)

5.3 (2.9 to 9.5)

3.4 (1.8 to 6.4)

Worry about child catching swine flu
Very worried
Fairly worried

257 (31.0)

67 (26.1)

2.0 (1.1 to 3.5)

1.7 (0.9 to 3.1)

Not very worried

289 (34.8)

51 (17.6)

1.2 (0.7 to 2.2)

1.1 (0.6 to 2.0)

Not at all worried

120 (14.5)

18 (15.0)

Reference

Reference

Too much fuss is being made about the risk of swine flu
Disagree

6398 (39.6)

2479 (38.7)

1.3 (1.2 to 1.4)

1.5 (1.3 to 1.8)

Agree

9776 (60.4)

3255 (33.3)

Reference

Reference

How well prepared is the government for swine flu?
Well prepared

12,221 (73.9)

4309 (35.3)

1.0 (0.9 to 1.0)

1.2 (1.0 to 1.4)

Not well prepared

4308 (26.1)

1554 (36.1)

Reference

Reference

Has anyone you know been ill with swine flu?
Yes

1583 (31.6)

518 (32.7)

0.8 (0.7 to 0.9)

0.9 (0.8 to 1.1)

No

3425 (68.4)

1327 (38.7)

Reference

Reference

a Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b Adjusting for sex, age, working status, social grade, ethnicity, parental status, household size, general health status and
chronic illness.

the unexpected severity of a flu outbreak played
a larger role in driving uptake of the vaccine than
vaccine-specific reporting.21 Several studies have
suggested that media reporting about features of
an outbreak, such as the number of cases or deaths,
might influence key health behaviours.9,19,60,67
However, we found no evidence to suggest that how
much people had heard about swine flu in the past
week affected likely vaccine uptake or that specific
aspects of what they had heard had any substantial
impact. The only exception was a weak association
between having heard that the number of deaths
from swine flu had increased recently and greater
likelihood of accepting the swine flu vaccine. Given
the large number of statistical tests we calculated, it
is possible that this solitary finding reflects a type 1
error rather than a genuine effect.
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One explanation for this discrepancy between
our findings concerning the role of receiving
information about the outbreak and those of

previous studies9,19,60,67 is that information may have
a different effect on vaccine intentions depending
on the stage of the outbreak. While the spread of
information during the study period had no impact
on likely vaccine uptake, stronger associations
might have been observed earlier in the swine
flu outbreak when members of the public were
less certain about the transmission or nature of
the illness. By the time of our study, it is possible
that most members of the public had already
formed a stable understanding of the severity and
prevalence of swine flu and the most effective ways
of preventing it, which additional information did
little to alter.

The role of personal variables
Several personal variables were found to predict
greater likelihood of vaccine uptake. Those people
in groups prioritised to be offered the swine flu
vaccine first or who are regularly offered the
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TABLE 8 Association between knowledge or beliefs and being likely to take up swine flu vaccine if offered it
Variable levels

n (%)a

n (%) likely to
accept vaccine

Unadjusted OR
(95% CI)

aOR (95% CI)b

How much have you heard about swine flu this week?
A great deal

684 (13.7)

388 (56.7)

1.0 (0.8 to 1.2)

1.0 (0.8 to 1.2)

A fair amount

1139 (22.9)

695 (61.0)

1.2 (1.0 to 1.4)

1.2 (1.0 to 1.4)

Not very much

1939 (39.0)

1131 (58.3)

1.1 (0.9 to 1.2)

1.1 (0.9 to 1.3)

Nothing at all

1215 (24.4)

687 (56.5)

Reference

Reference

How satisfied are you with the amount of information available?
Satisfied

4024 (90.9)

2437 (55.0)

1.4 (1.1 to 1.7)

1.5 (1.2 to 1.9)

Not satisfied

403 (9.1)

212 (52.6)

Reference

Reference

Heard

454 (12.3)

290 (63.9)

1.3 (1.0 to 1.6)

1.2 (1.0 to 1.5)

Not heard

3243 (87.7)

1882 (50.9)

Reference

Reference

Heard

740 (20.0)

1767 (59.8)

0.8 (0.7 to 1.0)

0.9 (0.7 to 1.0)

Not heard

2957 (80.0)

405 (54.7)

Reference

Reference

Heard

370 (10.0)

238 (64.3)

1.3 (1.0 to 1.6)

1.3 (1.0 to 1.6)

Not heard

3327 (90.0)

1934 (58.1)

Reference

Reference

Heard

375 (10.1)

228 (60.8)

1.1 (0.9 to 1.4)

1.1 (0.9 to 1.4)

Not heard

3322 (89.9)

1944 (58.5)

Reference

Reference

Heard

433 (11.7)

258 (59.6)

1.0 (0.8 to 1.3)

1.0 (0.8 to 1.3)

Not heard

3264 (88.3)

1914 (58.6)

Reference

Reference

Heard

153 (4.1)

84 (54.9)

0.8 (0.6 to 1.2)

1.0 (0.7 to 1.4)

Not heard

3544 (95.9)

2088 (58.9)

Reference

Reference

What have you heard?
Number of cases increased

Number of cases decreased

Number of deaths increased

Anything about vaccination

Anything about antiviral agents or hygiene

Number of cases will rise later in year

a Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b Adjusting for age, working status, social grade, ethnicity, household size, general health status and chronic illness.

seasonal flu vaccine reported being more likely
to accept either (e.g. those with long-standing
illnesses, worse general health or aged 65 years and
over). People from social groups C2DE (manual
or unskilled workers, or those dependent on
state welfare),38 ethnic minority groups or large
households were also found to be more likely to
be willing to accept vaccination. The explanation
for higher likely uptake in these groups is unclear.
While adjusting for worry about the possibility of
catching swine flu did not alter the associations,
other variables that we did not measure, such as
a stronger tendency to follow health advice or

less concern about potential side effects,68 may be
relevant.

Methodological issues
Three methodological issues in particular should
be borne in mind with this study. First, as is
common in research of this type, the need for data
to be collected quickly in order to inform policy
meant that conventional epidemiological methods
involving random probability sampling and
attempts to recontact initial non-responders could
not be used.11 Instead, rapid-turnaround telephone
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TABLE 9 Association between knowledge or beliefs and being more likely to get seasonal flu vaccine as a result of swine flu
Variable levels

n (%)a

n (%) more likely to
accept vaccine

Unadjusted
OR (95% CI)

aOR (95% CI)b

How much have you heard about swine flu this week?
A great deal

1665 (24.7)

603 (36.2)

1.0 (0.9 to 1.2)

0.9 (0.7 to 1.2)

A fair amount

1862 (27.6)

791 (42.5)

1.3 (1.1 to 1.5)

1.0 (0.8 to 1.3)

Not very much

2080 (30.8)

743 (35.7)

1.0 (0.9 to 1.2)

0.9 (0.7 to 1.1)

Nothing at all

1145 (17)

410 (35.8)

Reference

Reference

How satisfied are you with the amount of information available?
Satisfied

14,337 (89.6)

5154 (35.9)

0.9 (0.8 to 1.0)

1.5 (1.1 to 2.0)

Not satisfied

1656 (10.4)

644 (38.9)

Reference

Reference

True

5873 (50.4)

1963 (33.4)

0.9 (0.9 to 1.0)

0.9 (0.8 to 1.0)

False

5774 (49.6)

2013 (34.9)

Reference

Reference

There is no vaccine for swine flu

Most people have some natural immunity to swine flu
True

1501 (62.8)

451 (30.0)

1.2 (1.0 to 1.5)

1.2 (1.0 to 1.5)

False

889 (37.2)

231 (26.0)

Reference

Reference

The ordinary flu vaccine will protect me from swine flu
True

1787 (15.6)

966 (54.1)

2.7 (2.5 to 3.0)

2.4 (2.1 to 2.7)

False

9636 (84.4)

2903 (30.1)

Reference

Reference

Heard

1215 (22.0)

470 (38.7)

1.0 (0.9 to 1.1)

1.1 (0.8 to 1.5)

Not heard

4297 (78.0)

1631 (38.0)

Reference

Reference

Heard

809 (14.7)

282 (34.9)

0.8 (0.7 to 1.0)

0.9 (0.7 to 1.1)

Not heard

4703 (85.3)

1819 (38.7)

Reference

Reference

Heard

765 (13.9)

303 (39.6)

1.1 (0.9 to 1.3)

1.2 (0.9 to 1.6)

Not heard

4747 (86.1)

1798 (37.9)

Reference

Reference

Heard

459 (8.3)

164 (35.7)

0.9 (0.7 to 1.1)

1.0 (0.7 to 1.4)

Not heard

5053 (91.7)

1937 (35.1)

Reference

Reference

Heard

680 (12.3)

244 (35.9)

0.9 (0.8 to 1.1)

1.0 (0.8 to 1.4)

Not heard

4832 (87.7)

1857 (33.7)

Reference

Reference

Heard

169 (3.1)

49 (29.0)

0.7 (0.5 to 0.9)

1.0 (0.6 to 1.5)

Not heard

5343 (96.9)

2052 (38.4)

Reference

Reference

What have you heard?
Number of cases increased

Number of cases decreased

Number of deaths increased

Anything about vaccination

Anything about antiviral agents or hygiene

Number of cases will rise later

a Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b Adjusted for sex, age, working status, social grade, ethnicity, parental status (if available), household size, health status
and chronic illness.
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surveys with quota sampling were used to ensure
that the eventual samples were demographically
representative of the UK population. Inevitably,
this meant that the response rates for these surveys
were low, although not unusually low.35,39,40 Whether
participants were psychologically representative of
the general population is uncertain.
Second, while we have speculated about potential
causal links between the predictor and outcome
measures, the data that we have relied on are
correlational. It is possible that some third variable,
such as general civic-mindedness or trust in the
government, could have been responsible for some
of the associations that we identified. Experimental
studies are required to confirm the causal nature of
the associations that we found.
Third, given the number of statistical tests that
we conducted it is possible that some of the
significant associations that we identified were
type 1 errors. However, given the correlated
nature of our predictor variables, applying a

Bonferroni correction to our results would have
been too conservative. It is therefore appropriate to
consider those results that achieved only marginal
significance as exploratory.

Conclusions
If uptake of vaccines is to be encouraged during
this or any future pandemic, communication
campaigns should focus on factors shown to be
associated with intended uptake. Our results
suggest that, while providing information that
relates to the outbreak is unlikely to increase
uptake, messages that highlight people’s concerns
and worries about the illness in question may be
effective. In addition, highlighting the efficacy of
vaccination may also be an effective way to increase
uptake. In this study, people who incorrectly
believed that the seasonal flu vaccine would be
effective against swine flu were more likely to say
that they would accept it.
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Chapter 4
Study 3: The effects of advertising and media
coverage on behavioural change during the
early stages of the swine flu outbreak
Key points
•

•

•

•

During the early stages of the swine flu
outbreak, government communications focused
on encouraging people to adopt specific
respiratory and hand hygiene behaviours in
order to reduce the spread of swine flu. People
were also encouraged to use remote facilities to
access NHS advice if they were concerned that
they might have swine flu. Other behaviours,
such as avoiding public transport, were not
encouraged.
Telephone surveys conducted between 1
and 17 May 2009 suggested that 33.1% of
the public were carrying tissues with them as
advised, 9.5% had bought sanitising hand gel
to help clean their hands, 2.0% had avoided
public transport and 1.6% had visited a GP or
hospital or called NHS Direct for flu-related
reasons.
Path analyses suggested that exposure to
advertising and media coverage about swine flu
was associated with performance of these four
behaviours and that they had broadly similar
effects. Exposure to either advertising or media
coverage appeared to promote the carrying
of tissues and purchasing of sanitising gel,
and discourage avoidance of public transport
or unnecessary use of NHS services. These
effects partly occurred because exposure to
both advertising and media coverage increased
the perceived efficacy of hygiene-related
behaviours and decreased the perceived
efficacy of avoidance-related behaviours.
In future outbreaks, messages that emphasise
the efficacy of recommended behaviours
may help to promote their uptake, without
promoting the uptake of other behaviours.

Introduction
Immediately after the emergence of swine flu, the
UK government launched a major advertising
campaign to encourage people to engage in a set
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

of behaviours intended to reduce the effects of
the outbreak. This campaign included a leaflet
that was sent to every household in the country
and extensive television, radio, internet, print
and poster advertising.69 The campaign conveyed
basic facts about swine flu, provided information
about the government’s level of preparedness, and
stressed the importance of using and disposing
of tissues for coughs and sneezes, and regularly
cleaning hands with soap and water or sanitising
gel. In order to reduce the spread of swine flu,
people who had just returned from an affected
country and who had developed flu-like symptoms
were asked to stay at home, to check their
symptoms using an internet site or an automated
telephone system, and to telephone their GP or
NHS Direct, a national telephone advice line
‘if [they had] taken these steps and [were] still
concerned’.69 These messages were reinforced by
commercial advertising for tissues, hand sanitisers
and other products, which regularly repeated the
official hygiene slogan of ‘Catch it, Bin it, Kill it’.
At the time that this campaign began, traditional
news media and internet sources devoted large
amounts of coverage to the unfolding events.
While some commentators accused the media of
‘scaremongering’,70 others36,37 noted that ‘the mass
media coverage of the H1N1 outbreak has […]
been balanced and rational’.36
The extensive advertising and media coverage
during this initial period of the pandemic might
have influenced people’s behaviour through
several mechanisms. For example, levels of worry
about a disease outbreak, perceptions about how
effective preventative measures are and perceptions
about how well the government is coping can
all affect how people behave in response to a
disease outbreak.35,56,58,63 Similarly, how much a
person thinks they know about a given hazard,
their satisfaction with how much they know and
how well informed they actually are might also
help to determine whether or not people feel at
risk and what, if any, action they decide to take.
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These mechanisms are consistent with a literature
review of the determinants of protective behaviours
during a pandemic, and with several explanatory
models of how people react to a health threat, for
example the Protection Motivation Theory and the
Health Belief Model.71
In practice, what impact the advertising and media
coverage actually had on behavioural change, and
via what mechanism, is unknown. In this study
we tested the association between exposure to
advertisements or media coverage during the first
3 weeks of the swine flu outbreak and four selfreported behaviours. Two of these behaviours were
encouraged by the government’s advertisements:
namely carrying tissues and buying sanitising
gel. A third behaviour, avoiding public transport,
represented a preventative strategy known to be
used by some members of the public35 but was not
specifically recommended. The fourth behaviour,
contacting the health services for a flu-related
reason, was discouraged except for rare cases of
flu-like illness among travellers returning from an
affected country. However, GPs and NHS Direct
both reported a sharp increase in consultation
rates for influenza-like illness during May 2009.41,72
We also assessed several potential mediators
between exposure to advertising or media
coverage and behaviour: knowledge about swine
flu, the perceived efficacy of various preventative
behaviours, perceptions about the government’s
level of preparedness for a pandemic and levels of
worry about the possibility of catching swine flu.

Methods
Design
The first five cross-sectional telephone surveys
commissioned by the Department of Health,
England contained data that were relevant to these
analyses. These surveys began data collection on
1 May 2009 and ended on 17 May 2009. Sample
sizes for each varied between 1058 and 1173.

Behavioural outcomes
Respondents were asked ‘Have you done any of
the following since the beginning of the swine
flu outbreak?’ Eleven behaviours were specified,
of which three were analysed here. These were
‘carried tissues with me’, ‘bought antibacterial gel’
and ‘avoided using public transport’.
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Respondents were also asked whether they had
been to see a GP, visited a hospital, called NHS

Direct or the Swine Flu Information Line or visited
www.nhs.uk for flu-related issues in the last 2 weeks.
Participants who reported having visited their
GP or a hospital or having called NHS Direct (or
a related telephone service for Northern Irish,
Scottish or Welsh participants) because of flurelated issues were counted as health-care users.

Exposure to advertising and
media coverage
Participants were asked whether they recalled
having seen or heard any advertising or media
coverage on the subject of swine flu and, if so,
where. Responses were categorised as relating to
media coverage or advertising.

Information-related variables
Participants were asked how much they had heard
about swine flu, with responses dichotomised into
‘a lot or a moderate amount’ versus ‘a little or
nothing at all’. Perceived knowledge was assessed
by asking ‘how much do you think you know about
swine flu’ with responses dichotomised as ‘a lot or a
moderate amount’ versus ‘a little or nothing at all’.
Participants were asked how satisfied or dissatisfied
they were with the amount of information available
to them about swine flu, from any source; responses
to this item were dichotomised as ‘very satisfied or
fairly satisfied’ versus ‘fairly or very dissatisfied’. A
middle option (‘neither satisfied nor dissatisfied’)
was excluded from our analyses. Participants
were also asked what additional information
they would like to receive about swine flu, with
responses grouped thematically and categorised
as ‘wanting additional information’ and ‘does not
want additional information’. To assess actual
knowledge, six true or false statements were
presented, with responses summed to produce
a knowledge score of 0–6. The statements were:
‘currently, there is no vaccine to protect against
swine flu’ (true); ‘there are ways to help slow the
spread of swine flu’ (true); ‘if swine flu breaks out,
it is likely that most people will have some natural
immunity to it’ (false); ‘the ordinary flu vaccine will
protect me from swine flu’ (false); ‘it is possible to
catch swine flu from eating pork’ (false); ‘thousands
of people worldwide have died from swine flu’
(false). Finally, participants were asked to state how
well prepared they thought the government was for
a swine flu pandemic, with responses dichotomised
as ‘very well prepared or fairly well prepared’
versus ‘not very well prepared or not at all well
prepared’.
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Worry about the possibility of
catching swine flu
A single item asked participants to state how
worried, if at all, they were about the possibility
of personally catching swine flu. Responses were
dichotomised into ‘very worried or fairly worried’
versus ‘not very or not at all worried’.

Efficacy of preventative actions
Participants were asked to rate eight actions on a
scale from 1 (‘it will make no difference at all’) to
10 (‘it is vital’) in terms of how effective it would
be in preventing the spread of swine flu. The eight
actions were: ‘washing hands frequently with soap
and water’, ‘covering nose and mouth with a tissue
when sneezing and coughing’, ‘disposing of dirty
tissues promptly and carefully in a bin or bag’,
‘avoiding non-essential travel whenever possible’,
‘avoiding large crowds whenever possible’,
‘cleaning hard surfaces such as kitchen worktops
and door handles frequently’, ‘getting the yearly
flu jab’ and ‘wearing a surgical/hygienic facemask’.
Factor analysis using principal axis factoring
and direct oblimin rotation suggested that two
factors were present in the data, accounting for
57.8% of the variance. The first factor, which
we labelled ‘hygiene efficacy’, was loaded on by
hand-washing, use of tissues, disposal of tissues
and cleaning hard surfaces. The second factor,
‘avoidance efficacy’, was loaded on by avoidance
of crowds and avoidance of public transport.
Scores on these factors were calculated by taking
the mean score for the relevant items. Neither the
yearly flu jab item nor the surgical facemask item
loaded on either factor. These items were dropped
from subsequent analyses. Because scores on the
hygiene and avoidance efficacy scales were skewed,
we dichotomised them, based around the median
score for each scale.

Personal variables
Personal data collected included: gender, age,
social grade,38 ethnicity and household size.
Participants were asked whether their health in
general was very good or good, fair, or poor or very
poor, and whether they had any ‘long-standing
illness, disability or infirmity’.

Analyses
We assessed univariate associations between
the categorical predictor variables and the four
behavioural outcomes using binary logistic
regressions adjusting for all personal or health© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

related variables. In order to assess whether coming
from a region that had been heavily affected by
the outbreak affected the associations between
exposure to advertising or media coverage and
any of the four outcome variables, we recalculated
these regressions using only data from participants
who lived in England and adjusting for whether
a participant lived in one of the two regions of
England with the highest prevalence rates of
swine flu (London and the West Midlands).41
This did not noticeably alter any of the aORs and
is not discussed further. We assessed univariate
associations between the actual knowledge score
and each outcome variable using t-tests.
We hypothesised pathways linking exposure to
media coverage or advertising and behaviour
(Figure 4). We hypothesised that personal variables
would predict exposure to advertising or media
coverage. We further hypothesised that exposure
to advertising or media coverage would predict the
information-related variables, which, in turn, would
predict the worry- and efficacy-related variables.
The behavioural outcomes were placed at the end
of this causal chain. We assumed that any of the
variables might be directly influenced by any other
variable at the same level as it in Figure 4, or at
any of the preceding levels. In order to test this
path diagram, each information, worry, efficacy
and behaviour variable was used as a dependent
variable in a binary logistic regression or multiple
regression, as applicable. These regressions used
any variables at the same or preceding levels
as predictor variables. Associations that were
identified as significant at p < 0.05 were plotted on
a revised path diagram.
We chose not to use structural equation modelling
to analyse the path diagrams. Structural equation
modelling is appropriate as a confirmatory
technique when one is able to specify a model.
Here, we were limited by the variables available
to us and did not expect to be able to specify a
complete model. We thus took a more exploratory
approach and the results should be interpreted in
that context.

Results
In total, 5419 people took part in the surveys: 1793
(33.1%) reported carrying tissues with them, 513
(9.5%) reported having bought sanitising gel, 111
(2.0%) reported avoiding public transport and 88
(1.6%) reported having visited a GP or hospital or
phoning NHS Direct for flu-related reasons.
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How much have
you heard about
swine flu?

Age
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How much do
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knowledge
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Exposure to
media
coverage

How satisfied are
you with the amount
of information
available?

Worry about
catching
swine flu

Efficacy
(hygiene)

Behaviour

Efficacy
(avoidance)

General
health

Do you want
additional
information?

Chronic
illness

How well
prepared is the
goverment?

FIGURE 4 Input path diagram specifying the hypothesised pathways between exposure to advertising or media coverage and
behaviour. Each variable may have been predicted by any other variable from the same level or from any preceding level of the diagram.

Personal characteristics
Tables 11–14 in Appendix 4 show the association
between each personal characteristic and the four
behavioural outcomes. Adjusting for all other
personal variables, women (aOR 2.1, 95% CI 1.8 to
2.3), ethnic minority participants (aOR 1.8, 95% CI
1.4 to 2.3) and participants with poor or very poor
health compared with those with good or very good
health (aOR 1.3, 95% CI 1.02 to 1.7) were more
likely to carry tissues, whereas those aged 25–34
(aOR 0.7, 95% CI 0.6 to 0.9) or 35–54 (aOR 0.8,
95% CI 0.7 to 0.96) were less likely than those aged
65 or more to carry tissues.
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Women (aOR 2.4, 95% CI 2.0 to 3.0), participants
aged 16 to 54 (aOR 95% CIs for these three
categories ranged from 1.2 to 3.4), ethnic
minority participants (aOR 1.5, 95% CI 1.1 to
2.0), participants from households of two or more
people (aOR 95% CIs for these three categories
ranged from 1.02 to 3.5) and participants with
poor or very poor health (aOR 1.6, 95% CI 1.1

to 2.4) were more likely have bought sanitising
hand gel. Participants from ethnic minority groups
(aOR 4.1, 95% CI 2.5 to 6.8) and those with poor
or very poor health (aOR 2.6, 95% CI 1.3 to 5.1)
were more likely to have avoided public transport.
People from ethnic minority groups (aOR 2.2, 95%
CI 1.2 to 4.2), those from households of six people
or more (aOR 3.3, 95% CI 1.2 to 9.1) and people
with poor or very poor health (aOR 2.6, 95% CI
1.3 to 5.5) were more likely to have visited a GP or
hospital or to have telephoned NHS Direct for flurelated reasons.

Exposure to advertising and
media coverage
Overall, 4167 participants (76.9%) reported having
seen media coverage of swine flu, while 2735
(50.5%) reported having seen advertising relating
to swine flu. Tables 15–18 in Appendix 4 show the
associations between exposure to advertising or
media coverage and each behavioural outcome.
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Adjusting for personal variables, participants who
had been exposed to advertising were more likely
to have carried tissues (aOR 1.2, 95% CI 1.05 to
1.3), to have bought sanitising hand gel (aOR 1.4,
95% CI 1.2 to 1.7) and were less likely to have
avoided public transport (aOR 0.7, 95% CI 0.4 to
0.99). Participants exposed to media coverage were
less likely to have contacted a GP, hospital or NHS
Direct for flu-related reasons (aOR 0.6, 95% CI 0.4
to 0.9).

Information about swine flu
A total of 4817 people (92.9%) had heard a lot or
a moderate amount about swine flu, 3808 (73.6%)
felt they knew a lot or a moderate amount about
swine flu, and 4462 (91.0%) were very or fairly
satisfied with the amount of information available
about swine flu, while 1998 (36.9%) still had one
or more specific pieces of information that they
wanted to know. Table 10 shows the specific types
of information that they wanted. In total, 4014
participants (78.3%) felt that the government
was very or fairly well prepared for a swine flu
pandemic. The mean number of correct answers
on the six knowledge questions was 4.2 (standard
deviation 1.2).

The association between the information-related
variables and the behavioural outcomes are given
in Tables 15–18 in Appendix 4. Adjusting for all
personal variables, participants who thought that
they knew a lot or a moderate amount about swine
flu (aOR 1.2, 95% CI 1.03 to 1.4) and those who
wanted more information about swine flu (aOR
1.4, 95% CI 1.3 to 1.6) were more likely to carry
tissues. Those who wanted more information were
also more likely to have bought sanitising hand
gel (aOR 1.5, 95% CI 1.3 to 1.9). Participants were
less likely to avoid public transport if they thought
they had heard a lot or a moderate amount about
swine flu (aOR 0.4, 95% CI 0.2 to 0.6), if they
thought they knew a lot or a moderate amount
about swine flu (aOR 0.6, 95% CI 0.4 to 0.99) or if
they were very or fairly satisfied with the amount
of information available to them (aOR 0.4, 95% CI
0.2 to 0.7). They were more likely to avoid public
transport if they wanted more information (aOR
2.8, 95% CI 1.9 to 4.2).
There were no significant differences in knowledge
between participants who had or had not contacted
the health services, bought sanitising gel or
carried tissues (all p values > 0.09). Avoiding public
transport was associated with less knowledge (mean
difference 0.4, t(5417) = 3.8, p < 0.001).

TABLE 10 Additional information requested by participants about swine flu
What additional information would you like to receive?

No. of participants (%) (n = 5415)a

None

3138 (58.0)

Details on symptoms

594 (11.0)

Advice on prevention

440 (8.1)

Advice on treatment

417 (7.7)

Wants to receive the Government leaflet

212 (3.9)

Regular/up-to-date updates

156 (2.9)

Outbreaks in local area

124 (2.3)

Advice for people who might need more tailored information, such as those
with pre-existing conditions

112 (2.1)

Availability of medicine/vaccine

69 (1.3)

How any affected/where

69 (1.3)

Travel advice

58 (1.1)

How it is spread

50 (0.9)

What other countries are doing

34 (0.6)

Other

607 (11.2)

Don’t know

281 (5.2)

a Four participants had missing data.
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Worry about the possibility of
catching swine flu
In total, 757 participants (14.0%) reported
being very or fairly worried about the possibility
of catching swine flu. Adjusting for personal
variables, worry was significantly associated with
carrying tissues (aOR 1.7, 95% CI 1.5 to 2.0),
buying sanitising gel (aOR 2.3, 95% CI 1.9 to 2.9),
avoiding public transport (aOR 4.1, 95% CI 2.7
to 6.2) and contacting health-care services for flurelated reasons (aOR 2.3, 95% CI 1.4 to 3.4).

Response efficacy
Median efficacy scores were 6 (interquartile range
4.0 to 8.0) for the avoidance efficacy scale and
9 (7.75 to 10.0) for the hygiene efficacy scale.
Participants who perceived avoidance measures to
be highly effective were more likely to have avoided
public transport (aOR 4.1, 95% CI 2.5 to 6.8) and
to have carried tissues (aOR 1.2, 95% CI 1.1 to
1.4). Those who perceived hygiene measures to be
highly effective were more likely to have carried
tissues (aOR 1.6, 95% CI 1.4 to 1.8) and to have
bought sanitising gel (aOR 1.8, 95% CI 1.5 to 2.2).

Path analyses
Figures 5–8 show the significant associations
identified within our path diagrams. These
associations adjusted for all personal variables and
for all predictor variables at the same or preceding
levels as in Figure 4. The initial stages of each figure
are identical. Overall, exposure to advertising
or media coverage was associated with believing
hygiene behaviours to be more effective. According
to the path diagram, this was the result of higher
perceived knowledge about swine flu and increased
satisfaction with the amount of information
available about swine flu, together with greater
perceptions of government preparedness, and a
direct effect of exposure to advertising. In contrast,
exposure to advertising or media coverage was
associated with believing avoidance behaviours to
be less effective. For exposure to advertising, this
was due to a direct effect, whereas for exposure
to media coverage the effect was due to increased
satisfaction with the amount of information
available and thus reduced desire for more
information. Exposure to either advertising or
media coverage reduced worry about the possibility
of catching swine flu, with exposure to advertising
having this effect by increasing perceived and
actual knowledge levels, whereas exposure to media
coverage had an effect by increasing satisfaction
224

with the amount of information available and
therefore reducing desire for more information.
Extending the pathways to include carrying tissues
(Figure 5) and buying sanitising gel (Figure 6)
revealed identical patterns of results. By increasing
the perceived efficacy of hygiene behaviours,
both exposure to advertising and media coverage
increased the likelihood of people engaging in
these behaviours. A direct effect of advertising on
carrying tissues or buying sanitising gel was also
observed. These effects were partly offset by the
fact that exposure to advertising or media coverage
reduced worry about the possibility of catching
swine flu and desire for more information, both
of which had positive associations with the two
behaviours.
Every pathway leading from exposure to
advertising or media coverage tended to reduce
avoidance of public transport by reducing
worry about the possibility of catching swine flu,
increasing the amount heard about swine flu,
reducing the perceived efficacy of avoidance
measures and reducing the desire for more
information (Figure 7).
Exposure to advertising or media coverage
decreased health-care service use by reducing worry
about the possibility of catching swine flu and
by a direct effect of exposure to media coverage
(Figure 8).

Discussion
In the early stages of the swine flu outbreak,
the numbers of people in the UK who reported
carrying tissues (33.1%) or having bought sanitising
hand gel (9.5%) were low, despite both measures
having been promoted by the government.69 These
low rates suggest that the government’s advertising
campaign and the attendant media coverage
failed to convince most people to make changes
to their daily routine that were intended to reduce
the spread of infection. This finding tallies with
the results of other studies conducted during this
period.35
Rates of behaviours that had not been
recommended by the government were lower.
Only 2.0% of participants reported having avoided
public transport, a proportion consistent with that
identified by another survey.35 Although previous
outbreaks of an emerging infectious disease have
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FIGURE 5 Path diagram showing the significant paths (p < 0.05) between the information-related, efficacy and worry variables,
and whether participants carried tissues. Unless stated otherwise, all numbers are ORs adjusting for all personal and health-related
variables, for all other variables at the same level as the outcome variable and for all other variables at preceding levels. For clarity,
significant associations with personal or health-related variables have been omitted.
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clarity, significant associations with personal or health-related variables have been omitted.
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FIGURE 8 Path diagram showing the significant paths (p < 0.05) between the information-related, efficacy and worry variables, and
whether participants had contacted the health services for a flu-related reason. Unless stated otherwise, all numbers are ORs adjusting
for all personal and health-related variables, for all other variables at the same level as the outcome variable and for all other variables
at preceding levels. For clarity, significant associations with personal or health-related variables have been omitted.
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occasionally been accompanied by a high level of
avoidant behaviour among members of the public,
this did not occur in the UK during the swine
flu outbreak. Similarly, only 1.6% of participants
reported having visited a GP or hospital or
phoning NHS Direct for a flu-related reason.
Although small, this proportion reflects a large
volume of consultations for the health-care services
and is therefore of more concern,72 particularly as
the increase above seasonal norms for flu-related
consultations during this period is unlikely to have
reflected a genuine increase in rates of infection in
the community,41 and is more likely to have been
caused by social or psychological factors.7
Our results also suggest that both advertising
and media coverage had beneficial effects on
people’s behaviours, both in terms of increasing
recommended behaviours and reducing behaviours
that were not recommended. As a result of the
direct and indirect pathways identified in our path
analyses, exposure to either form of information
provision tended to result in increased rates of
tissue carrying and purchasing of sanitising gel,
and decreased rates of public transport avoidance
or health-care use. Only 76.9% of respondents
reported having been exposed to any media
coverage relating to swine flu, while only 50.5%
reported having seen any advertising. While
maintaining media interest and increasing the
visibility of an advertising campaign requires
time and resources, our results suggest that this
approach may have a beneficial effect on public
behaviour during any future outbreak.22
As well as increasing the quantity of advertising
or media articles, ensuring that their content
reflects factors shown to improve adherence to
behavioural recommendations would also be
beneficial. Our path analyses suggest two factors
that may be particularly relevant. First, worry
about the possibility of catching swine flu was
an important variable that was associated with
increased rates of all of the behaviours that we
examined. A link between worry or anxiety and
behaviour change has been observed before in the
context of the swine flu outbreak.35,63 According
to some psychological models, a degree of fear
is an important precondition if someone is to be
encouraged to engage in a behaviour designed to
protect them from a hazard.13 However, while a
certain amount of public concern may be helpful
in any future outbreak, our results suggest that
deliberately increasing worry may cause people
to adopt both desirable behaviours (e.g. carrying
tissues) and undesirable behaviours (e.g. avoiding
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

public transport). Targeting variables that are
more specifically associated with recommended
behaviours is likely to be preferable.
A second factor suggested by our analyses may
provide this more targeted way of encouraging
behaviour change. Our path analyses demonstrated
that the perceived efficacy of behaviours was
associated with their uptake, and that this followed
a logical pattern, with the perceived efficacy of
hygiene behaviours being associated with tissue
carrying and buying sanitising gel, while the
perceived efficacy of avoidance behaviours was
associated with avoidance of public transport.
This finding, which has been observed before,71
fits with psychological theories of how behaviour
change can be brought about in people faced with
a potential threat.13 Importantly, exposure to media
coverage or advertising had the effect of increasing
the perceived efficacy of hygiene behaviours while
decreasing the perceived efficacy of avoidance
behaviours. A useful strategy in future outbreaks
will be to ensure that advertising and media
coverage focus on the efficacy of recommended
behaviours, while also highlighting, where relevant,
the reasons why other behaviours are not effective.
In addition to effects that were mediated by worry
about the possibility of catching swine flu and by
perceived efficacy, exposure to advertising also
had the direct, unmediated effect of increasing
tissue carrying or purchasing of sanitising gel,
while exposure to media coverage had a direct
effect of reducing health-care use for flu-related
reasons. It is likely that the influence of advertising
reflects a ‘mere exposure’ effect, in which higher
levels of familiarity with an advertised product
result in more favourable attitudes towards it.73
It is also possible that other variables we did not
measure, such as perceptions of the capacity of
health-care services, the severity of swine flu, or
the mechanisms through which swine flu can be
contracted, acted as mediators for these effects.
Our path analyses suggested that the mechanisms
linking exposure to media coverage or advertising
and behaviour were largely similar. Exposure to
either form of information tended to increase
knowledge, perceived knowledge and satisfaction
with the amount of information available, which
then affected levels of worry about the possibility of
catching swine flu and perceptions of efficacy, and
hence behaviour. The similarity between the effects
of media and advertising exposure may reflect
the fact that information from the government
influenced not only its own advertising, but also
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the coverage given to swine flu by the media, with
many media stories including information from
government briefings or press releases.36,37 Some
differences between the effects of advertising
and the effects of media coverage were observed,
however. In particular, while the effects of media
exposure were largely mediated by the informationrelated variables that we assessed, advertising
had additional effects on perceptions of efficacy
and on behaviour that were not mediated by
knowledge or information-related perceptions.
Additional research to explore the reason for these
direct effects is warranted. In terms of practical
implications for future outbreaks, it may be that in
situations where knowledge or worry are difficult
to alter, advertising can still play an important role
in producing behaviour change via these other
mechanisms.

Methodological issues
In addition to the caveats raised in study 2
concerning the sampling strategy and response
rates for these surveys, six methodological
issues should be considered with respect to the
analyses presented in this study. First, although
we specified causal pathways linking our
variables, these pathways remain hypothetical.
Given the correlational nature of our data,
other interpretations are possible. For example,
although we specified that exposure to advertising
or media coverage would affect informationrelated variables and that these, in turn, would
affect worry, alternative conceptualisations are
possible, including a reversal of this pathway74 or
the influence of some other factor that was not
measured.
Second, we assumed that the behaviours we
assessed were largely driven by the swine flu
outbreak. In terms of buying sanitising hand
gel and avoiding public transport, this seems
a reasonable assumption as these are usually
relatively uncommon behaviours. In contrast, it
is likely that some of our respondents would have
used health-care services for flu-related reasons
or would have carried tissues even if the swine flu
outbreak had not occurred. This would weaken any
association we observed between these outcomes
and our predictor variables and thus increase our
confidence that the associations we observed for
these variables are robust.
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Third, the outcome variables that we could
include in these analyses were restricted by the
questions that were asked in the surveys. The

absence of any questions relating to hand-washing
presented difficulties. Not only was this one of
the behaviours that was most heavily promoted by
the government, but also it was also closely tied
to communications relating to sanitising hand
gel: washing hands or using gel were presented as
equally effective alternatives. Had we been able
to construct a variable that indicated whether a
participant had used sanitising gel or had washed
their hands more often than normal as a result of
the outbreak, we might have observed a stronger
link with media reporting or advertising.
Fourth, because of the need to collect data quickly
in order to inform policy, the surveys relied on
self-reported behaviour, rather than observed
behaviour. The validity of the self-reports of
the four outcome measures used in this study
is uncertain. For clear-cut behaviours that an
individual either has or has not exhibited, such
as carrying tissues, having bought sanitising hand
gel or speaking to NHS Direct, it is possible that
self-reports are reasonably accurate. Avoidance
of public transport may be harder for people to
quantify, however, as the word ‘avoid’ may be open
to interpretation. The role of social desirability in
affecting how participants responded to each of
these items is also unclear. Further research on the
validity of such self-report measures may help to
inform the design of future surveys.
Fifth, we assumed that recall for exposure to
advertising and media coverage relating to swine
flu was an accurate indicator of actual exposure.
However, self-reports for such exposures may
be poor, largely as a result of poor memory for
exposure to news sources.75,76 Given that our
participants were categorised as having been
exposed to media coverage and/or advertising
based on their recall of where they had heard
information about swine flu, it is likely that
some misclassification may have occurred for
this variable, potentially blurring any distinction
between the effects of media coverage and the
effects of advertising.
Finally, our analytical approach assumed that
exposure to advertising might be expected to
have qualitatively different effects from exposure
to media reporting. In practice, during the
swine flu outbreak the content of both types of
information were largely driven by government
communications, either directly, in the case
of advertising, or through the influence of
press releases, official announcements, quotes
from official spokespeople or interviews with
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government experts in the case of media coverage.
In future incidents, the impact of these two forms
of information might differ more dramatically.

Conclusions
During the early stages of the swine flu outbreak,
less than one-third of the public complied with
official recommendations relating to hygiene
behaviours, while the proportions that avoided
public transport or approached the health-care
services for flu-related advice were even lower.
Exposure to media coverage or advertising relating
to swine flu was associated with higher uptake of

recommended behaviours and lower performance
of non-recommended behaviours, largely as a
result of changes in the perceived efficacy of these
actions. Exposure was also associated with lower
rates of worry about the possibility of catching
swine flu, contradicting previous suggestions
that media coverage during the early stages of
the outbreak had been unnecessarily alarmist
or scaremongering.70,77 In future outbreaks,
maximising the reach of any advertising campaigns
and ensuring that they explicitly mention the
efficacy of any recommended behaviours may
help to improve public compliance with key
recommendations.
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Chapter 5
General discussion
Public reactions to the
swine flu outbreak
Contrary to speculation that a new influenza
pandemic would be accompanied by panic,43,78 the
UK public displayed relatively little concern about
swine flu throughout the 10 months covered by our
data collection period. Even at the height of the
first wave of the outbreak, less than one-third of
survey respondents reported being worried about
the possibility of catching the disease. For most of
the outbreak, this figure fluctuated between 10%
and 20%. Similarly, most people did not appear
to have made any substantial changes to their
daily lives as a result of the outbreak, even when
we considered relatively cost-free activities that
were being heavily promoted by the government
– carrying tissues, for example. Prior to the
start of the government’s vaccination campaign,
willingness to be vaccinated against swine flu was
also low, with only 56% of the public saying that
they were likely to accept the vaccine if it was
offered to them. Meanwhile, perceptions that too
much fuss had been made about the risk of swine
flu were high, with roughly one-half to two-thirds of
respondents endorsing this statement in any given
survey.
These results illustrate the challenges that can be
faced by public health communicators during an
infectious disease outbreak. It is inevitably difficult
to improve rates of compliance with behaviours
intended to reduce the impact of an outbreak in
the face of general scepticism about the importance
of the outbreak. In this regard, it is possible that
the perception that too much fuss was made about
the risk of swine flu will adversely affect how the
public respond to government recommendations
during the early stages of the next major infectious
disease outbreak. If the credibility of official health
warnings was eroded by people’s experiences
during this flu pandemic, encouraging members
of the public to adopt precautionary behaviour
may prove even harder at the start of the next
pandemic. This makes it all the more important
that the impact of any future communications
campaign is maximised by ensuring that it draws
on scientific evidence concerning the factors that
influence behaviour during an infectious disease
outbreak; the three studies presented in this report
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

provide lessons from the swine flu outbreak, which
can assist with this. Key findings from this work
relate to the central role of worry and response
efficacy as variables that determine behaviour, and
to the role of media reporting and information
provision in affecting this process.

The role of worry
Worry about the possibility of catching swine flu
was strongly associated with increased likelihood
of performing each of the protective behaviours
that we examined. This was true regardless of
whether these behaviours were endorsed by
the government (being vaccinated, carrying
tissues, buying sanitising gel), were portrayed as
unnecessary (avoiding public transport) or were
explicitly discouraged (consulting NHS staff for flurelated reasons). That worry about the possibility
of catching a disease should act as a non-specific
motivator for people to take action is consistent
with psychological models of behaviour change,
such as the Extended Parallel Process Model.13
This proposes that fear about a given health threat
increases the likelihood of someone altering their
behaviour in response to it, and that this effect is
increased if paired with information about what can
be done to reduce the threat.
In the context of communicating about a novel
public health threat, the practical implications
of this finding may be limited. During the early
stages of a major incident, when there is pervasive
uncertainty as to how severe the incident will prove
to be, describing a reasonable worst-case scenario
in order to encourage members of the public
to take protective action might be acceptable.64
However, if the worst-case scenario does not occur,
this strategy risks damaging the credibility of
future warnings and recommendations.79 Once a
reasonably clear picture has emerged as to the true
nature of the risk, compliance with recommended
behaviours will be increased by communicators
being honest with the public about the nature of
the health threat.22 If this increases worry, this will
not have a detrimental effect on compliance, unless
the nature of the threat, and hence level of worry, is
substantially higher than that previously studied. A
corollary to this is that explicit attempts to reassure
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the public rather than to inform them about the
level of risk that they face may also be ill advised.
Not only can such attempts make the public
distrustful as to why reassurance is being given
out,40 but also our results suggest that successful
reassurance will reduce uptake of behaviours that
might protect against the risk. Providing clear
information about the true level of risk faced by
the public, based on the best available scientific
evidence, is important if the public’s trust in official
agencies is to be maintained.71

The role of efficacy
While our research showed worry about the
possibility of catching swine flu to be a motivator
for taking action, perceptions about the efficacy
of protective strategies were more specific in the
way in which they predicted behaviour. Our path
analyses in study 3 demonstrated that perceiving
avoidance strategies to be effective ways of
reducing the spread of swine flu was associated with
avoiding public transport, but not with carrying
tissues or buying sanitising hand gel, while the
opposite was true for the perceived efficacy of
hygiene strategies. Study 2 demonstrated that
believing, incorrectly, that the seasonal flu vaccine
was effective against swine flu was associated
with greater likelihood of having the seasonal flu
vaccine. Again, these findings fit with the Extended
Parallel Process Model,13 which suggests that while
worry or fear about a risk can increase a person’s
motivation to take action, it is the perceived efficacy
of protective actions that determines what action
someone will take. Our results therefore suggest
that communications campaigns during any
future infectious disease outbreak should seek to
emphasise the efficacy of any protective behaviours
that are being recommended. This suggestion is
also supported by previous research in this field.71
How best to emphasise the efficacy of a protective
action is an important question that requires
further study.

The role of media reporting
and information provision in
influencing behaviours
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Given that worry appears to act as a motivator for
taking protective action, maintaining a degree
of public concern throughout any future disease
outbreak is likely to assist in promoting uptake of
recommended behaviours. This may be particularly
relevant during ‘slow burn’ incidents, in which
levels of concern are liable to wane along with the

rates of behaviours such as hand-washing,49 and in
future pandemics when separate waves of infections
may require the public to renew their protective
activities after periods in which any threat appears
to have died away. To a certain extent, it may be
possible for communicators to keep an issue in
the public eye by scheduling press events, briefing
journalists, or putting forward experts or patients
for interview. The results of study 1 suggest that
once a new risk has become familiar to the public,
slow and steady attempts to increase the volume
of attention that the media devote to it may have
limited, if any, effect on levels of worry in the
community. Larger events, such as the introduction
of a new vaccine or announcements concerning
the beginning of a new wave of infection, may be
required before elevations in worry are observed.
During the summer wave of swine flu, the total
volume of media reporting was associated with
higher levels of worry about the possibility of
catching swine flu in the population. From this,
it might be expected that at an individual level,
increased exposure to information about swine
flu during this period would be associated with
greater uptake of protective behaviours. Yet in
study 2, although likely uptake of vaccination
between May and September was strongly
predicted by greater worry about the possibility
of catching swine flu, it showed no association
with the amount of information that a person
had heard recently about swine flu. Similarly, in
study 3, although exposure to media coverage or
advertising about swine flu was associated with
increased uptake of recommended behaviours,
these effects were largely mediated by the impact
of exposure on perceptions of response efficacy.
In fact, exposure to media coverage or advertising
appeared to reduce, rather than increase, worry
about the possibility of catching swine flu. In part,
these seemingly contradictory results may reflect
a methodological artefact. The surveys on which
study 3 was based were conducted at the start of
the outbreak, at a time when a high level of media
reporting did not result in a high level of worry. A
different relationship between exposure to media
reporting and worry might have been observed
in study 3 had these surveys been conducted
later. A more fundamental difference between
the studies also needs to be considered. While
the cross-sectional studies assessed the impact of
media exposure or amount of information heard
on worry about the possibility of catching swine
flu, behaviour or likely behaviour, the time series
analysis used in study 1 assessed whether changes
in the volume of media reporting were associated
with changes in the number of people who were
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worried. It is possible that, for the majority of
people in any given survey who were worried about
the possibility of catching swine flu, their worry
reflected reasons that were unrelated to media
reporting. At the same time, media reporting may
have played a large role in determining worry for
a minority of people. Under such circumstances,
changes in reporting would predict changes in
the number of people who are worried over time,
as seen in study 1, even although at any given
point in time the amount of reporting that survey
respondents had been exposed to would show a
poor association with whether or not an individual
respondent was worried. Extrapolating from the
aggregate data used in the time series analysis
to the individual-level data, as used in the crosssectional analyses, may not be valid.47

Methodological limitations
Although the specific methodological limitations
relating to our three individual studies are

discussed in the relevant chapters, one more
general limitation that has not yet been raised
affected the findings of all three. This relates to
the questions included in the surveys we analysed.
The surveys were primarily intended to track
awareness of, and attitudes to, swine flu. Therefore,
many variables that might have been of interest
as predictors of behaviour were not included.
For example, the surveys did not include items
relating to perceived susceptibility to or severity
of swine flu, the perceived self-efficacy of people
in performing the various behaviours we assessed,
perceptions about what other people would like
the participant to do or absolute levels of trust in
the government, all factors that might have been
pertinent.71 In addition, they did not include
questions relating to some behaviours that were
important from a public health perspective, such
as hand-washing. Although our analyses have
identified some factors that may be associated with
behaviour change in a future outbreak, these are
unlikely to be the only psychological variables that
are relevant.
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Chapter 6
Conclusions

T

he conclusions of each study are presented
in Chapters 2–4. Overall, our results
lead to several broad conclusions regarding
recommendations that can be made for practice
and for future research.

Implications for practice
1. Our results showed that uptake of
recommended behaviours during the swine
flu outbreak was low. Maximising the impact
of communication campaigns during future
pandemics is therefore important. Our studies
demonstrated that psychological processes are
important to consider when designing these
campaigns. Although such campaigns often
need to be designed quickly, seeking evidencebased advice from behavioural scientists as
to how best to incorporate psychological
principles into these campaigns is likely to
strengthen them.
2. Our results also demonstrate that rapidturnaround surveys can be used to improve
communications campaigns by identifying
factors that mediate between communication
and behaviour. These surveys are often
considered to be an integral part of the public
health response to a major incident, given
that they can help policy-makers to design
and fine tune their communication strategies.
Conducting informative analyses of this type
of data requires that appropriate questions and
response options for both rates and predictors
of behaviour are used. Again, although such
surveys often need to be commissioned very
quickly, seeking timely advice from behavioural
scientists as to what questions to ask, and how,
is very worthwhile. We also suggest that efforts
are made to design such surveys ahead of time.
3. More specifically, our results suggest that
deliberately raising levels of worry about the
possibility of catching a disease from low levels
among the public is likely to increase uptake of
behavioural recommendations during future
infectious disease outbreaks. However, doing
this without regard to the true nature of the
risk faced by the public might erode levels
of trust in public health communicators. In
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

addition, our results showed that elevated
worry may result in the uptake of behaviours
that are not desirable. Caution should therefore
be exercised in deciding how to implement this
finding.
4. Conversely, given the importance of worry
about the possibility of catching swine flu in
motivating uptake of protective behaviours, it is
likely that attempts to reassure the public about
their chances of becoming ill during a future
infectious disease outbreak will reduce rates of
behaviour change. Reassuring the public on
the one hand, while recommending protective
behaviours on the other, may also give out
mixed messages and affect the impact and
credibility of these communications.
5. During any major public health incident
certain events will inevitably occur which
increase worry and motivation to take action.
The time period surrounding these events may
therefore be good times to provide the public
with information encouraging the uptake of
protective actions. We suggest that predicting,
and planning responses to, these events
should therefore be a focus for public health
organisations.
6. The results of studies 2 and 3 suggest that
emphasising the efficacy of recommended
behaviours in any future campaign will help
to maximise the campaign’s impact on those
behaviours. Importantly, although increasing
levels of worry might increase rates of all
protective behaviours, regardless of whether
they have been recommended or not, our
results suggest that communicating the efficacy
of a specific behaviour may have an impact on
that behaviour alone.

Research recommendations
1. While our results suggest that successfully
communicating information about the efficacy
of protective behaviours will increase the
uptake of these behaviours, we are unable to
say what the best techniques are for providing
information about efficacy. Additional research
on this topic would help to guide future
communications campaigns.
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2. Across all the behavioural outcomes that we
assessed, there was evidence that people from
particular demographic groups were more
inclined to engage in behavioural change.
As with previous studies, our results showed
that ethnicity, age, household size, health
status, socioeconomic status and gender all
played a role in determining whether someone
engaged in a given behaviour or not.71 The
mechanisms underlying these effects are
likely to be complex and may have important
implications for the way in which messages for
these subgroups should be framed.80 Additional
research to understand the reasons for and
implications of these effects might help in
the design of more effective communications
campaigns in future pandemics. Exploring
differences within each of these subgroups is
also recommended. For example, differences
are likely to exist in terms of the concerns of,
and most appropriate messages for, people
from different ethnic subgroups or with
different underlying health conditions.
3. Since the cross-sectional analyses reported in
studies 2 and 3 were completed, additional
data from the surveys have become available.
These include potential outcome variables,
such as hand-washing data and actual, rather
than intended, vaccine uptake. We recommend
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further analysis of this data set focusing on
these variables. Similarly, the database would
also allow a more detailed analysis of the
content of media reporting to be used as a
predictor of worry during the outbreak.
4. The perception that too much fuss was being
made about the risk of swine flu was relatively
high throughout the outbreak, but showed
low levels of fluctuation as the outbreak
developed. It may be that experience with
previous health scares and outbreaks was
the key factor influencing this perception. It
is unclear how people’s experiences during
the swine flu outbreak have affected their
perception of health warnings produced by
scientists, the media or the government, what
impact this might have on their response to
future warnings, or how best to ameliorate any
scepticism. Additional research addressing
these areas is warranted.
5. For the foreseeable future, telephone surveys
are likely to remain the only pragmatic way to
obtain rapid, quantitative data with which to
inform policy decisions during public health
incidents. Additional research to improve
the validity of this technique is therefore
warranted. As a first step, testing the validity
of self-report measures of different types of
behaviour would be of value.
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Appendix 1
Protocol (original grant application)
Project title: Public
responses to swine flu
communications: a
longitudinal analysis
Planned investigation
Research objectives
1. To analyse the Department of Health (DH)
swine flu public attitudes and behaviour
survey to examine how far behaviour can be
understood in terms of specific beliefs and
emotional responses.
2. To assess how far behaviour, beliefs and
emotional responses vary with socioeconomic
and other demographic variables, geographic
area, and over time.
3. To assess the effect of NHS/DH communication
initiatives and media/new media coverage on
behaviour, beliefs and emotional responses.
Existing research
The influenza pandemic is an important ongoing
health problem. The second most effective method
of preventing the spread of flu, after provision of
vaccines, involves behaviours, such as hand and
respiratory hygiene behaviours, taking up vaccines
and staying at home when ill. They are also key
to limiting the severity of illness by, for example
using the National Pandemic Flu Service or taking
antivirals as prescribed. Data from the Health
Protection Agency shows that about a third of
schoolchildren given antivirals did not complete
the course. Effective communication requires
targeting specific behaviours central to preventing
ill health and influencing attitudes and beliefs that
are determinants of those behaviours. Moreover,
we have an unprecedented opportunity in this
pandemic to build up knowledge about public
attitudes to pandemics and similar health threats
more generally. This is important to prepare for
the next pandemic, something that remains an
ongoing threat, particularly in the context of avian
flu and emerging zoonoses.
Existing research on preventative behaviours
(e.g. hand-washing, respiratory hygiene, vaccine
uptake), avoidant behaviours (e.g. staying at home)
and management behaviours (e.g. uptake of
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

antivirals) relevant to flu has been identified and
summarised in consultation with the Behaviour &
Communications (B&C) Group of the Scientific
Pandemic Influenza Advisory Committee (SPI)
in June 2009. This literature has been drawn
from a range of countries, populations, infections
(e.g. SARS, avian flu, swine flu, pandemics) and
designs (e.g. hypothetical scenarios). The literature
search focused on studies of associations between
demographic characteristics, attitudes and
behavioural measures, either reported, intended or
actual behaviour.
The studies found are of variable quality, with
some carried out in the middle of the outbreak,
while others investigate intentions to behave in
the event of an outbreak (see list of references).
We can extract some broad principles from the
current evidence. Perceptions about the diseases
in question are more important predictors of
behaviour than perceptions about the behaviours
required. The research shows that perceived
susceptibility to the disease and its perceived
severity are important, as are issues of trust in
authorities. There is also evidence that general
levels of anxiety can influence the adoption of
protective behaviours. As might be expected,
belief in the effectiveness of recommended
behaviours to protect against the disease can also
predict behaviour. Generally, being older, female,
non-white or more educated are associated with
a higher chance of adopting the behaviours.
Figure 1 shows an example of one of the conceptual
maps of the predictors of preventative behaviour;
we have also developed similar maps for avoidant
and management behaviours.
Most research in this area lacks an explicit
theoretical framework, partly as the studies were
carried out in rapid response to the emerging
pandemic threats of SARS and avian flu. Few
use multivariate analyses, where the relative
contribution of factors to the reported behaviour
can be examined. Most are cross-sectional in
design.
Only one study, Rubin et al. (2009), was carried out
exclusively in the UK and focused on perceptions
of swine flu at the very beginning of the outbreak.
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This cross-sectional study found that people were
more likely to follow recommended behaviour if
they perceived swine flu to be severe, that they are
likely to catch it, that the outbreak will last a long
time, that the authorities can be trusted, that good
information has been provided and that people
can control their risk of catching swine flu and
that specific behaviours are effective in reducing
the risk. Being uncertain about the outbreak and
believing that the outbreak had been exaggerated
were associated with a lower likelihood of change.
Because of its cross-sectional design, it is difficult
to have a clear idea of causality or to study the
mediating effect of attitudes and beliefs on the
association between media and government
communication and behaviour.
What is currently needed is an investigation of
the extent to which determinants identified in
other situations are relevant to the current swine
flu outbreak. We will draw on both the specific
literature identified above, but also the more
general health psychology literature to identify
appropriate theoretical frameworks. Despite this
substantial literature on public health attitudes
and beliefs, little past research has been sufficiently
resourced to track public attitudes longitudinally
in such detail as the DH’s weekly tracking survey
is currently doing, or has studied as significant a
health event as this.
Public attitudes are influenced by multiple
information sources, including but not limited
to official advice from the DH/NHS or the
Government more generally. The literature on
risk perception (Adams 1995) has established
that public concerns about risk are higher with
novel threats and when individuals do not feel
in control of the risk, both factors with the flu
pandemic. How individuals interpret information
depends on their prior knowledge and attitudes. A
substantial literature has demonstrated how illness
perceptions predict health behaviours (Hagger and
Orbell 2003). Illness perceptions are the cognitive
representations individuals have about an illness.
These may be discordant with professional advice.
Faced with a new threat, individuals build a mental
model of the threat (Petrie and Weinman 1997,
2006), which, in turn, elicits an emotional reaction,
which drives behaviours relating to that threat. The
illness perception literature provides a theoretical
model to understand attitudes. However, most
illness perception research has been concerned
with individuals with chronic diseases rather than
large threats to public health.
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Since the last influenza pandemic in 1968–9,
there have been huge changes in media and
communication technologies; in approaches
to public health psychology; and in polling
methodology and statistical analysis. Even since the
near pandemic of SARS in 2002–3, there have been
significant changes in media and communication
technologies. The rise of internet technologies
such as Twitter have already been recognised as
having significant sociopolitical implications,
while traditional media, like local newspapers,
continue to decline. Such changes have impacted
on health care too (Potts 2006). We have moved
from a paternalistic model of health care, with
patients being the target of education, to models
of shared decision-making and patient choice. Our
understanding of large-scale polls has matured,
and the range of statistical tools to analyse the
resulting data is larger. We have the expertise
in our team to consider these changes in the
proposed research.

Research methods
The DH’s Communications Directorate has
commissioned MORI to conduct a weekly public
attitudes tracking survey. Telephone interviews
selected from a set of 40 questions are conducted
with a representative sample of > 1000 members of
the general public to monitor changes in awareness
of swine flu communications, trust in information
sources, perceptions of swine flu (e.g. severity,
controllability), worry about swine flu, perceived
efficacy of a variety of preventative behaviours
(e.g. hand-washing) and avoidant behaviour (e.g.
avoiding travel), and predicted engagement in flu
management behaviours (e.g. telephoning Swine
Flu Information, staying at home).
The survey started on May 1 and is planned to
continue for the next 6 months. There is thus a
wealth of data that can be analysed to influence
policy and practice. Although DH is analysing
these figures as they are produced, the B&C SubGroup of the SPI Advisory Committee is keen to
commission a broader piece of analysis looking
at the associations between recalled government
and other media communications, cognitive
and emotional determinants of behaviours,
and reported behaviours. Understanding these
will enhance the B&C Group’s ability to make
recommendations to DH on these issues.
This research will be shaped, supported and
informed by the SPI B&C Sub-Group. The SPI
Sub-Group is represented on the Government’s
Scientific Advisory Group for Emergencies, and
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is working closely with the DH Communications
Directorate who manage the public attitudes
tracking survey. The academic partners will be
UCL’s Health Psychology Unit (led by SM), Health
Behaviour Research Centre (RW) and Centre
for Health Informatics and Multiprofessional
Education (HP). We will have a commercial
media monitoring partner, such as Meltwater
News, to be decided in consultation with the DH
Communications Directorate.
Data analysis will be from May 1 and cover the
period for which the SPI modelling group have
estimated that peak infections of the current
outbreak may occur (September 2009 to February
2010).

Work stream 1: Review of survey
content and methods for event
monitoring
The cumulative survey data will be reviewed and
the literature review of behavioural determinants
carried out by the B&C group will be updated
and considered in the broader context of work on
public attitudes. The results of these will be used
to ascertain whether any items should be added
and/or dropped from the survey. This will be fed
back to the DH and MORI as soon as possible.
The method for monitoring and identifying key
government and DH communications will be
finalised and the electronic media monitoring
search strategy agreed.
Government/DH communications
Elizabeth Bailey, Head of Planning, Briefing &
Messaging, will arrange for regular alerts of all
significant DH communications or other noted
events that may influence attitudes and behaviour.
We will also seek to liaise with DH/NHS over web
access statistics pertinent to swine flu (e.g. page
hits, search terms). DH estimates of cases and
deaths each week will also be collated.
Media monitoring: DH and electronic
An overnight update for swine flu is produced
by the DH duty press officer and wider media
monitoring services, daily media briefings
and broadcast summaries are commissioned
through the Central Office of Information Media
Monitoring Unit. In addition, one-off specialist
monitoring is commissioned as needed.
Electronic media monitoring will be provided,
subject to consultation with DH Communications
Directorate, by Meltwater News (http://meltwater.

com/mnews), an established and highly regarded
company serving academic research, government
and ‘third sector’ organisations and companies.
A bespoke search strategy will produce weekly
reports of printed media, frontline websites and
blog coverage tailored to the key cognitions (e.g.
perceived risk and severity, trust in government
sources), emotions (e.g. anxiety, anger) and
behaviours (e.g. staying away from work, hand
hygiene). Printed media and website coverage
represent key channels through which government
advice is transmitted to the public; blogs will assess
the ways in which the public interpret and act (or
not) on advice, information and misinformation.
The search strategy can be tailored by time (e.g. the
last 2 days), national versus geographical region,
and type of media (e.g. tabloids versus quality). It
also can be changed week by week to reflect new
issues as they arise. Analysis can be qualitative (e.g.
tonal quality) as well as quantitative. We will have
an individual consultant assigned to the project to
adapt the search strategy according to need. The
monitoring output will be reported in chart formats
and in spreadsheets for statistical analysis by the
research team.

Work stream 2: data analysis
The weekly cross-sectional data sets will be analysed
multivariately to investigate associations between
communication events, behavioural determinants
and reported behaviours and to identify any
mediators of association between these. Methods
will include time series and structural equation
modelling. Variations across region (mapped
against outbreaks), socioeconomic status and other
demographic characteristics will be described and
their effects in modifying relationships between
communication events and attitudes, worry and
reported behaviours will be investigated. Analyses
will be conducted, reported and discussed with DH
on a monthly basis (more frequently if required).
The goal will be to arrive at a parsimonious model
that accounts for as much cross-sectional variance
in key target behaviours as possible in terms of
emotional responses and specific beliefs. Changes
over time in key elements of the model will then be
explored in relation to DH communications and
media coverage of events. It is recognised that in a
fast moving situation, even weekly surveys may not
be sufficiently frequent to disentangle the effects
of different events and also that some of the effects
may be cumulative or lagged. Therefore, it is not
possible to state at the outset what kinds of answer
will emerge from the data.
245
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Conceptual framework
Mass media campaigns are more likely to be
effective if principles of campaign design are
adhered to; one of the key principles is to
use relevant theories of behaviour change as
a conceptual framework, since it will suggest
important determinants around which to
develop messages (Noar 2006). Data analysis
will be informed by two conceptual frameworks
in order to identify determinants to inform DH
communication and campaigns.
The first is a synthesis of empirical data about
the determinants of three categories of behaviour
relevant to protecting health within the context of
outbreaks of infectious disease (SARS, avian flu and
swine flu). This was carried out for the SPI B&C
group to guide the DH in designing the survey so
as to be maximally useful to policy and planning.
This synthesis is summarised and illustrated as a
series of ‘conceptual maps’ (see Figure 1), linking
attitudinal determinants and other predictors with
three key sets of behaviours: preventative (e.g.
washing hands with soap), avoidant (e.g. staying
at home when ill) and management (e.g. using the
National Flu Service when symptoms are detected).
A mapping exercise between MORI items and
relevant evidence has been conducted by the B&C
group to inform discussions with the DH about
items to add to the current data set.
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The second conceptual framework will be PRIME
Theory of motivation (West 2006). This aims to
provide an overarching model into which diverse
aspects of motivation can be fitted. It pulls together
decision-making theories, learning theory, theories
of self-regulation and identity, and theories
regarding the influence of drives and emotional
responses to arrive at an account of the momentto-moment control of behaviour. It proposes that
deliberate actions arise from the strongest of
competing feelings of ‘want’ (involving anticipated
pleasure or satisfaction) and ‘need’ (involving
anticipated relief from mental or physical
discomfort or drive states). Beliefs about what is
beneficial or harmful, and intentions concerning
future actions will only influence behaviour if
they generate sufficiently strong immediate wants
or needs at the time. The model proposes that
identity (self-descriptions including personal
rules) are potentially powerful sources of want or
need that need to be considered when predicting
many behaviours. In relation to responses to the
flu pandemic, anticipated relief from anxiety and
extent to which identity involves following rules will
prove important drivers of particular behaviours.

The study’s ability to inform policy will be shaped
by the survey questions included within the DH
attitudes survey. It will be limited by the timing of
the results; whilst they will not be able to inform
response to an autumn flu peak, they will be able
to inform policy in relation to the pandemic in
the New Year. This proposal will also constitute a
dummy run from which we have the opportunity
to learn lessons for the future and a possible more
severe form of a pandemic flu outbreak.
Statistical analysis
Time series analyses will consider variation over
time in key survey responses since May 1 and how
these relate to key events (DH activity or media).
Analyses will be repeated at both a regional and
national level. Data on cases and deaths, key DH
communication activity and media/new media
activity will be investigated as predictors of
public attitudes. Analyses will consider that such
relationships may, in turn, vary by demographic
factors (e.g. the effect of different media/
communication sources may vary by age given
known differences by age in use of traditional and
online information channels).
Cross-sectional analyses using structural equation
modelling will combine data over multiple weeks
on a bimonthly basis. This will give a very large
statistical power to investigate associations between
demography, beliefs, knowledge, attitudes and
behaviour. This analysis will be performed three
times over the 6 months’ period to investigate
whether the associations between variables also
change over time.
Data interpretation
The results will be interpreted within the context
of the literature review that the B&C group is
currently conducting of effective communication
and other interventions to change flu preventative
and management behaviours.

Work stream 3: dissemination and
advice on communication strategy
Dissemination will be guided by Richard Bowyer,
Deputy Director of Strategy, Planning & Insight,
DH Communications Directorate, and SM, who
is a member of the Scientific Advisory Group in
Emergencies (SAGE) and therefore is informed
on a weekly basis of policy and planning needs.
The survey analyses will be discussed on a regular
basis by relevant members of the pandemic flu
team within the DH Communications Directorate
and by the B&C Group (of which SM is Chair)
that reports to SAGE. The B&C group is charged
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with providing scientific advice to underpin policy
in communication strategy and in behavioural
management, a key aspect of reducing infection
transmission and illness severity.
Ethical arrangements
Since the proposed study is to analyse anonymous
survey data that is already being collected by the
DH, no further ethics/governance permissions are
required. The possibility of data being identifiable
from demographic variables is very low, but all data
will be securely stored.
We are conscious that merely asking a question on
beliefs about flu has the potential to spread false
information, and will thus carefully discuss survey
wording with MORI.

Project timetable and
milestones
In an emerging and unpredictable context, we
offer an approach that is flexible enough to capture
ongoing developments, and robust enough to
produce valid conclusions. A detailed Gantt chart
will be constructed outlining weekly targets for the
duration of the project.
The applicants (SM and HP) will meet with the
researcher employed on the study at least once
a week to review past week’s work and plan the
next week’s. We will plan for a fast turnaround
for analysis to allow the research and the tracking
surveys to respond to developments, but we will
also reserve time for more detailed analysis. There
will be fortnightly contact with the B&C Group of
the SPI and the DH’s Communications Directorate
to ensure that the findings are influencing
policy and practice in a timely and effective
manner. Both of these organisations are central
to the management of the project. Meetings/
teleconferences with our assigned advisor from the
media monitoring organisation will be as and when
needed.
The timeline for this research is:
•

•

October Review of survey content and methods
for monitoring of DH communications and
media and linking to data set; setting up
working partnerships; begin analysis of past
data.
November Data analysis and first report;
dissemination and advice to DH on
communication strategy.
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•
•
•

December Refined and repeated data analysis
and reports, dissemination and advice to DH
on communication strategy.
December/January Final report for DH.
February & March Further analysis,
dissemination and advice to DH on
communication strategy; at least one and
probably two journal articles (one addressing
first two objectives and one addressing third).
Timing of article submission for publication
will be coordinated with the DH timetable for
publishing the data.

Milestones
• Oct 14
–– Data analysis protocol developed for
Objectives 1 and 2.
–– Initial meeting with DH representatives
to discuss DH’s needs re. monitoring
communication events, desirability of
adding items to survey and key questions to
be addressed by analyses.
–– Initial meeting with Meltwater News to
agree search and reporting strategy.
• Nov 1
–– Initial data analyses run on past data.
–– Summary of media and other event
monitoring by DH.
–– Data analysis protocol for Objective 3.
• Nov 14
–– First data analysis report addressing all
three objectives.
–– Presentation of report to DH
communications team.
• Dec 1
–– Refined and repeated data analysis and
reports.
• Dec 14
–– Final report for DH of analyses addressing
three objectives.
• Jan 14
–– Meeting with DH to discuss future analyses
that will inform work at this stage of the
pandemic.
• Feb 1
–– Draft of Paper 1.
• Feb 14
–– Meeting with DH to present results of
subsequent analyses. Data analysis plan for
final 6 weeks.
• Mar 1
–– Draft of Paper 2.
–– Discussion with DH Communications
about possible future research to inform
their communication design, output and
evaluation.
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•
•

Mar 14
–– Submission of Paper 1, assuming DH
publication of data.
Mar 31
–– Final report to DH of findings from agreed
subsequent analyses.
–– Submission of Paper 2, assuming DH
publication of data.

Expertise

Meltwater News is a global specialist in online
media monitoring, working with more than 15,000
companies and academic and other organisations
to track critical information published online. They
provide unlimited and filtered results for research
purposes, and analysis is provided including topic,
timeline, sources and geographical cross-section.

Susan Michie is Professor of Health Psychology
leading the Health Psychology Unit in UCL’s
Division of Psychology and Language Sciences.
She is known internationally for her work on
understanding health-related behaviours and
applying psychological theory to designing
interventions to change behaviour. She works at
the interface of science and policy, acting as parttime consultant to the DH’s Health Improvement
Directorate to advise on several communication
and behavioural intervention programmes. She
is a member of the Government’s SPI Advisory
Committee and SAGE, chairing its B&C group.

Service users

Henry Potts is a health informaticist and statistician
in UCL Medical School. He brings to the team
expertise in statistical analysis for a health
psychology context. He is also a recognised
expert on new information and communication
technologies and their role in health care,
including non-traditional media and social
networking.

Justification of support required

Robert West (collaborator) is Professor of Health
Psychology leading a team of researchers within
the Health Behaviour Research Centre in
UCL’s Department of Epidemiology and Public
Health. He brings to the team expertise in
human motivation, having recently published
a comprehensive theory that describes how
beliefs and emotions interact with environmental
events to generate behaviour. He also runs a
longitudinal study of beliefs, emotional responses
and behaviours relating to smoking (the Smoking
Toolkit Study), which tracks responses on a
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monthly basis and involves similar kinds of analyses
to those proposed here.

The analyses and their dissemination will be
guided by SM in collaboration with Richard
Bowyer, Deputy Director of Strategy, Planning &
Insight, DH Communications Directorate. They
will feed directly into the DH Communications
Directorate and the B&C Group (of which SM
is Chair) that reports to SAGE. The B&C group
is charged with providing scientific advice to
underpin policy in communication strategy and in
behavioural management, a key aspect of reducing
infection transmission and illness severity.

We will require 5% of SM’s time to oversee the
project and report writing, liaise with the DH and
the B&C group and manage the researcher. We will
require 10% of HP’s time to oversee the statistical
analyses and write the statistical parts of the report.
We are asking for the cost of a postdoctoral
researcher to conduct the analyses, draft reports
and give administrative support to the project.
SM, HP and the researcher will meet with the
identified DH communications team members.
The researcher will need a computer, statistical
software and printer. We will require the cost of
teleconferences and inner London travel. Finally,
we are asking for a small budget to cover casual
assistance, which will be provided, as needed,
by Alison Bish, a health psychologist providing
support to SPI’s B&C group.
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TABLE 1 Mapping of items currently included in the MORI survey with evidence-based determinants of behaviour and behavioural
responses
Evidence that predicts behaviour
Included in MORI Q3 Heard of swine flu (knowledge)
poll
Q4 How much heard
Q5 How much do you know
(4 and 5 possibly more perception than actual knowledge)
Q7 Worry*
Q10 No vaccine?* (sort of knowledge/sort of severity)
Q11 There are ways to slow down spread (knowledge/
severity)
Q12 Natural immunity? (knowledge/severity)
Q13 Flu vaccine will protect me (knowledge/severity)
Q14 Catch from pork? (knowledge)
Q15 Thousands died? (knowledge/severity)
Q16 Washing hands with soap effectiveness* (effectiveness
of behaviour)
Q17 Covering nose and mouth effectiveness*
(effectiveness of behaviour)
Q18 Disposing of tissues effectiveness* (effectiveness of
behaviour)
Q19 Avoiding travel effectiveness (effectiveness of
behaviour)
Q20 Avoiding crowds effectiveness (effectiveness of
behaviour)
Q21 Cleaning surfaces effectiveness (effectiveness of
behaviour)
Q23 Wearing masks effectiveness (effectiveness of
behaviour)
Q27 Satisfied with amount of information*
(communication)
Q29 Government prepared?* (communication)
Q33 Too much fuss being made* (communication)
Q36 What is pandemic flu/How is it different from
normal flu* (knowledge)
Q37 Pandemic flu is more severe than swine flu* (severity/
knowledge)
Q38 Pandemic flu is the same as swine flu but more
widespread* (severity/knowledge)
Age*
Ethnicity*
Gender*
Children under 16*
Marital status*

No evidence that predicts behaviour
QA NHS number
QB Where to find it
(however, these 2 items are clearly important
administratively)
Q1 General health*
Q2 Longstanding disability*
Q8 Source of information
Q9 Websites used
Q26 Who trusted
Q28 What extra information is required
(although important to know this)
Q30 How to get Tamiflu*
Q31
(a) receipt of leaflet
(b) TV advert awareness
(c) radio advert awareness
(d) radio advert awareness
(e) newspaper advert awareness
Q34 Where expect to receive information
from:
working status
home ownership
car ownership
job status
Which newspaper read
Whether self, friends, family work for NHS
(useful markers of social class)
Geographical region (important as at the
moment some areas are more affected than
others)

continued

249
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Appendix 1

TABLE 1 Mapping of items currently included in the MORI survey with evidence-based determinants of behaviour and behavioural
responses (continued)
Evidence that predicts behaviour
Not included in
MORI poll
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Perceived severity for the individual in various ways e.g.
financially, medically – although some items touch on this
Perceived susceptibility in terms of feeling at risk/feeling
vulnerable/likelihood of catching it
Perceived behavioural control and self-efficacy
Level of trust (rather than just who is trusted)
State anxiety
Social pressure/social norms
Educational level
Income level
Presence of symptoms/cues to action
Illness perceptions, e.g. beliefs about pandemic flu – its
time course (how long are you ill for?), severity (including
likelihood of death), what causes it (a virus? a bacterium?),
how is it spread (through the air? through food? through
contact with another person? from surfaces?)
Have you had swine flu?
Do you know personally anyone who has had swine flu?

No evidence that predicts behaviour
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TABLE 1 Mapping of items currently included in the MORI survey with evidence-based determinants of behaviour and behavioural
responses (continued)
Behavioural responses included in MORI poll

Behavioural responses not included in MORI poll

Q6 Been to see GP/hospital/Called NHS Direct
Q24/Q25 Intentions to seek help if symptomatic (Q25
unprompted)
call doctor
call helpline
go to GP
call swine flu information
stay at home and self-treat
visit NHS website
go to A&E
visit pharmacist
speak to family and friends
go to walk in centre
take medication
ask doctor to come to house
keep away from people
stay at home
call A&E
call pharmacy
inform my employers
Q32 Done any of the following since the outbreak
carrying tissues
bought antibacterial gel
looked for information online
avoided eating pork/ham/bacon
avoided public transport
visited GP
telephoned GP
rearranged travel
visited A&E
tried to buy Tamiflu
telephoned NHS Direct

Avoided crowds
Avoided work
Taken antiviral agents
Used National Flu Line
Washed hands more frequently
Cleaned surfaces
Coughed into tissues
Worn mask
Made flu friend plans
Used antibacterial gel

Italicised words in brackets indicate the concept covered.
* Included in scaled down MORI poll.
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Demographic
factors

Preventive
behaviours

Attitudes
and beliefs

Trust in authority
Gender

– male

Belief outbreak
exaggerated

+ women

– non-whites

Ethnicity

– American
Indians/Hispanics

Perceived effectiveness
of recommended
behaviours

+ non-whites

Perceived severity
of disease

–

Hygiene behaviours
including:
hand washing
cough hygiene
cleaning surfaces

Perceived susceptibility
to the disease
Income

–
– and +

Perceived behavioural
control/self-efficacy
State anxiety

Age

Mask wearing

Flu friend plans

Knowledge
–

Educational
level

Social pressure/
social norms

Uptake of
vaccination

Interventions
communications

FIGURE 1 Example of conceptual maps of predictors of preventative behaviours.
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Appendix 2
Searches used to identify media stories
relating to specific aspects of swine flu
Children-related search
(ingress:“H1N1” or ingress:“swine flu” or
ingress:“pandemic”) and (title:“children” or
title:“child” or title:“kids” or title:“baby” or
title:“babies” or title:“babe” or title:“tots” or
title:“tot” or title:“toddler” or title:“toddlers” or
title:“school” or title:“nursery” or title:“infant” or
title:“infants” or title:“pupil” or title:“pupils” or
title:“schools” or title:“nurseries”)

Death-related search
(ingress:“swine flu” or ingress:“H1N1” or
ingress:“pandemic”) and (title:“death” or
title:“deaths” or title:“dead” or title:“die” or
title:“fatality” or title:“kill” or title:“kills” or
title:“killed” or title:“killer” or title:“deadly” or
title:“lethal” or title:“fatal”)

Exaggeration-related search
(ingress:“swine flu” or ingress:“H1N1” or
ingress:“pandemic”) and (ingress:“alarmist”
or ingress:“alarmism” or ingress:“overstate”
or ingress:“overstated” or ingress:“over the
top” or ingress:“hype” or ingress:“hyping” or
ingress:“hyped” or ingress:“over hyped” or
ingress:“overhyped” or ingress:“hysteria” or
ingress:“hysterical” or ingress:“exaggerate” or

ingress:“exaggerated” or ingress:“exaggerating”
or ingress:“exaggerates” or ingress:“overplay”
or ingress:“overplayed” or ingress:“over-react”
or ingress:“overreact” or ingress:“over react” or
ingress:“over reacts” or ingress:“over reacting”
or ingress:“over reacted” or ingress:“over
blown” or ingress:“sensationalised” or
ingress:“sensationalism” or ingress:“embelished” or
ingress:“embelish” or ingress:“inflated”)

Uncertainty or disagreementrelated search
(ingress:“H1N1” or ingress:“swine flu” or
ingress:“pandemic”) and (title:“uncertain”
or title:“uncertainties” or title:“controversy”
or title:“controversies” or title:“debate” or
title:“debates” or title:“doubt” or title:“doubts” or
title:“query” or title:“queries” or title:“argument”
or title:“arguments” or title:“confusion” or
title:“confusions” or title:“confusing” or
title:“contradiction” or title:“contradictions”
or title:“contradictory” or title:“muddle”
or title:“muddles” or title:“disagree” or
title:“disagrees” or title:“disagreement” or
title:“disagreements” or title:“inconsistent”
or title:“inconsistencies” or title:“critic” or
title:“criticism” or title:“critics”)
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Appendix 3
Key themes identified in media reporting
for the start date of each survey
Survey
start date

Main themes in that day’s media reporting
(key dates of other events recorded in parentheses)

01/05/09

Reporting focuses on news of a UK citizen who contracted swine flu in the UK, the first time community
transmission has been recorded. Several local newspapers quote council or local NHS trust spokespeople
as saying that local agencies are well prepared for a large-scale outbreak. Reports describe swine flu as
still mild, but highlight concerns that it might mutate at some stage in the future. Official advice about
respiratory and hand hygiene measures are repeated

05/05/09

Reports of local cases still predominate in the local press. The closure of two large private schools in
London and distribution of Tamiflu to the pupils is reported. Official spokespeople are quoted giving advice
about respiratory and hand hygiene measures. The illness is typically described as mild by most papers.
Initial people who caught it are described as coming out of quarantine and returning to normal life

08/05/09

Although still reporting swine flu to be mild, concerns are voiced that the vaccine might mutate at some
point in the future. Some stories report that the response to swine flu may have been an over-reaction.
An MP is quoted as saying it is good for people to catch the virus now ‘whilst it’s still relatively weak’.
Warnings about online scams involving fake medication are given

12/05/09

Local cases of swine flu continue to be reported. Some discussion over the use of ‘hyperbole’ by
journalists and scientists occurs. While some new schools are closed, previously closed schools are
reported as reopening. Comparisons are made with the 1957 pandemic, as a result of a newly recent study

17/05/09

Limited amount of reporting occurs, describing the impact of swine flu on tourism to Mexico now that
the Foreign Office is no longer advising against travel to the region, and some new cases occurring among
members of the public

22/05/09

Local newspapers report the first cases occurring in their area. Victims of swine flu are being treated
with antiviral drugs. Local and national health officials and ministers are quoted as saying that it is right to
prepare for a pandemic, that the health services are working well to contain the spread of disease, and
that there is no cause for public alarm

29/05/09

Most articles focus on the closure of a famous private school and a breakthrough in the development of a
vaccine. Several stories about swine flu spreading faster in UK than in the rest of EU and the first report of
a life-threatening UK case

05/06/09

Reports focus on the geographical clustering of cases (particularly in Scotland and Birmingham). There are
also stories about first cases in particular counties within the UK

12/06/09

The majority of stories cover the fact that the World Health Organization has now declared swine flu to
be a global pandemic. Focus is also on the use of a containment strategy to control the spread and the
provision of Tamiflu to at-risk groups as a prevention measure (World Health Organization declares a full
pandemic – 11 June)

19/06/09

Stories focus on the possible overdiagnosis of swine flu by GPs and indicate that there will be greater
reliance on lab testing now (first UK death occurs – 15 June)

26/06/09

A coming rise in cases during autumn and winter is suggested as well as reinforcement of advice about
hand hygiene and who to contact if ill. Several stories about a surge in people calling NHS Direct worried
they may have swine flu. The largest 1-day increase in cases since the outbreak began is reported. Tamiflu
is now only being given to those who are ill, rather than contacts

03/07/09

The media suggest that cases cannot be contained. There is talk of 100,000 new cases a day by August.
There has been a move to a treatment rather than containment phase. People are warned not to go
to work if they’re feeling ill and to be cautious of counterfeit drugs. First mention of ‘swine flu parties’
(government announces a change in strategy from containment of swine flu to treatment – 2 July)

10/07/09

Some papers talk about a potential plan to let people stay off work for 14 days without needing a GP’s
note in order to ease the burden on GPs and to help prevent the spread of the disease. Talk of business
resilience plans. A leaked government memo is reported as saying that the country is ‘not ready’ to deal
with an epidemic
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Survey
start date

Main themes in that day’s media reporting
(key dates of other events recorded in parentheses)

17/07/09

Immunisation programme is set to begin in the autumn and the National Pandemic Flu Service (NPFS)
helpline will soon be launched. Lots of stories about the death toll rising, but the spread slowing due to the
end of the school year

24/07/09

Stories stress that pandemic plans have been in place for years and the country is prepared. There was
huge demand as soon as the NPFS website was launched. Impossible to accurately calculate the number of
cases since the beginning of the outbreak as swabbing and testing is no longer done (NPFS goes live – 23
July)

31/07/09

Cases may have plateaued for the moment. Reports of Tamiflu side effects in children taking it (nausea and
nightmares). Pregnant women described as particularly at risk from swine flu and four times more likely to
be admitted to hospital. Vaccine trials have begun

07/08/09

Concerns are raised about the safety of fast-tracking the vaccine. Reminders of hand hygiene and tissue
use are issued. Decreasing number of cases for now but warnings of a second wave when schools go back.
Worry that the NHS won’t get enough doses of the vaccine before the possible second wave of cases. No
evidence the virus is mutating or getting stronger. Health workers and pregnant women to take priority
for vaccination. Worry about ‘unqualified’ swine flu advisors on the NPFS helpline

14/08/09

Mass immunisation is to begin in the autumn. Clarifications in many articles in terms of at-risk groups and
the order in which people will be vaccinated. Travel companies report losing business. Warnings are given
to people who are ill that they should try to avoid public events

21/08/09

Launch of an awareness campaign about what to do if you have swine flu, as well as a leaflet (‘Worried
about swine flu’). Focus on the difficulty of predicting when the second wave could hit. Only an estimated
1 in 10 people who sought treatment really have swine flu

28/08/09

Swine flu rates continue to fall even in ‘hotspots’. Reinforced messages of not panicking and that most
deaths have had underlying complications. First batches of vaccine have been delivered to government
but won’t be used until October. Businesses holding swine flu seminars to raise awareness and help stop
spread

04/09/09

UK businesses told to prepare for staff absences of up to 50%. Deaths could actually be less than half
those of the normal flu. Criticism that the government overexaggerated the severity of swine flu.
Discussion of practicalities surrounding vaccine administration, such as how much GPs should be paid

11/09/09

Some experts say Tamiflu should not be given to children because of severe side effects. The next wave of
swine flu predicted to peak between late August and late September

18/09/09

A Northern Irish pig farm has tested positive for swine flu. Cases have increased again over the past week
– lots of talk of the ‘return of swine flu’

25/09/09

Continued rise in cases. Regulators approve swine flu vaccine for use in UK. Vaccine tests to be done on
young children. Alcohol-based hand gels banned in prisons after inmates drink it. Plans are under way to
set up vaccination centres

02/10/09

Continues to be a steady increase in cases but is still mild in severity for most people. Reiteration of the
symptoms and what to do if ill. Increase in number of people admitted to hospital with swine flu who have
no underlying health conditions. Seasonal flu campaign begins

09/10/09

A drop in cases is happening again, but further increases said to be likely – other papers report increases
in cases calling it the beginning of the second wave. Preliminary evidence showing there may be a link
between obesity and swine flu complications. Reminder messages about good hygiene

16/10/09

UK death toll passes 100. Pregnant women urged to get vaccine after a pregnant woman and her baby die
from swine flu. National vaccination programme to begin from 21 October. Postal strike could disrupt the
sending out of letters by GPs to vaccine candidates
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Survey
start date

Main themes in that day’s media reporting
(key dates of other events recorded in parentheses)

23/10/09

Four people in Scotland die within 24 hours. Children in special schools to be vaccinated as a priority.
Vaccination programme is under way – US vaccination facing delays. Concern about the proportion of
younger people dying. NHS may soon struggle to cope with the demand on hospital services. Invention of
first ‘swine flu wipe’ (vaccination starts – 21 October)

30/10/09

Reminder of symptoms. Second wave appears to be slow moving, although a number of articles talk about
50% increase in cases. Encouragement to take up the vaccination offer. Pharmaceutical companies report
increased profits. GP clinics still don’t have the vaccine so there is confusion about when people can get
vaccinated. A celebrity duo may have swine flu. Launch of TV ad campaign to ‘catch it, bin it, kill it’

06/11/09

Four people die in the West Midlands. Statement issued saying that all school children may potentially be
vaccinated. Only a ‘small increase’ in cases overall this week. Poor school attendance rates in Ireland

13/11/09

Some Irish papers report that the worst of the outbreak has passed. All priority groups to be vaccinated
by Christmas. Cases seem to be falling in England and Ireland but still slowly rising in Scotland. Death of
another pregnant woman and urges for at-risk groups to get vaccinated

20/11/09

Healthy children under 5 are to be vaccinated against swine flu. Deaths from swine flu still increasing –
21% of deaths have been under-14-year-olds. Concern that parents will not allow their children to get the
vaccination (extension of vaccination programme to children is announced – 19 November)

27/11/09

Decrease in cases, but an increase in number needing hospital treatment. More deaths in Scotland. Calls
for parents to get children vaccinated. Review to come in terms of whether NPFS needs to continue. A
drug-resistant strain of swine flu identified

11/12/09

Swine flu to be a ‘slow burn’ until spring rather than a huge outbreak. Only about one-quarter of people
in risk groups have opted to get the vaccination. A medical study suggests there is no clear evidence that
Tamiflu cuts risk of complications. Some GPs claim they are underpaid for administering the swine flu
vaccine. Death rate lower than was originally feared

28/12/09

Another rise in Scottish cases. Vaccination for children under 5 has begun. Overall number of cases has
been lower than expected

08/01/10

Diagnosis levels have fallen and the worst may be over but people are encouraged to remain vigilant.
Vaccination in children under 5 continues. EU governments are scaling back their orders for vaccine
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Appendix 4
Tables relating to study 3
TABLE 11 Association between personal variables and carrying tissues
Variable
Sex
Age – years

Social grade
Ethnicity
Household size

General health status

Does participant have
any long-standing
infirmity or illness?

Variable levels

n (%)

n (%)
carrying tissues

OR (95% CI)

aOR (95% CI)a

Female

3101 (57.2)

1229 (39.6)

2.0 (1.8 to 2.3)

2.1 (1.8 to 2.3)

Male

2318 (42.8)

564 (24.3)

Reference

Reference

16–24

518 (9.6)

173 (33.4)

0.9 (0.7 to 1.1)

0.9 (0.7 to 1.1)

25–34

662 (12.2)

206 (31.1)

0.8 (0.7 to 0.97)

0.7 (0.6 to 0.9)

35–54

1917 (35.4)

608 (31.7)

0.8 (0.7 to 0.9)

0.8 (0.7 to 0.96)

55–64

979 (18.1)

320 (32.7)

0.9 (0.7 to 1.0)

0.9 (0.7 to 1.04)

≥ 65

1343 (24.8)

486 (36.2)

Reference

Reference

C2DE

2268 (41.9)

755 (33.3)

1.0 (0.9 to 1.1)

0.9 (0.8 to 1.1)

ABC1

3151 (58.1)

1038 (32.9)

Reference

Reference

Other ethnicity

361 (6.7)

153 (42.4)

1.5 (1.2 to 1.9)

1.8 (1.4 to 2.3)

White

5010 (93.3)

1616 (32.3)

Reference

Reference

Six people or more

105 (2.0)

36 (34.3)

1.0 (0.7 to 1.6)

1.1 (0.7 to 1.7)

Three to five people

1806 (33.7)

599 (33.2)

1.0 (0.9 to 1.1)

1.1 (0.9 to 1.3)

Two people

1943 (36.3)

636 (32.7)

1.0 (0.8 to 1.1)

1.0 (0.9 to 1.2)

One person

1502 (28.0)

501 (33.4)

Reference

Reference

Poor or very poor

407 (7.5)

165 (40.5)

1.4 (1.2 to 1.8)

1.3 (1.02 to 1.7)

Fair

841 (15.6)

279 (33.2)

1.0 (0.9 to 1.2)

1.0 (0.8 to 1.1)

Very good or good

4153 (76.9)

1346 (32.4)

Reference

Reference

Yes

1522 (28.2)

557 (36.6)

1.2 (1.1 to 1.4)

1.2 (0.995 to 1.4)

No

3874 (71.8)

1228 (31.7)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 12 Association between personal variables and buying sanitising gel
Variable
Sex
Age – years

Social grade
Ethnicity
Household size

General health status

Does participant have
any long-standing
infirmity or illness?

Variable levels

n (%)

aOR (95% CI)a

Female

3101 (57.2)

383 (12.4)

2.4 (1.9 to 2.9)

2.4 (2.0 to 3.0)

Male

2318 (42.8)

130 (5.6)

Reference

Reference

16–24

518 (9.6)

77 (14.9)

2.7 (2.0 to 3.8)

2.3 (1.6 to 3.4)

25–34

662 (12.2)

83 (12.5)

2.2 (1.6 to 3.1)

1.9 (1.3 to 2.8)

35–54

1917 (35.4)

203 (10.6)

1.8 (1.4 to 2.4)

1.7 (1.2 to 2.2)

55–64

979 (18.1)

69 (7.0)

1.2 (0.8 to 1.6)

1.2 (0.8 to 1.6)

≥ 65

1343 (24.8)

81 (6.0)

Reference

Reference

C2DE

2268 (41.9)

214 (9.4)

1.0 (0.8 to 1.2)

1.1 (0.9 to 1.3)

ABC1

3151 (58.1)

299 (9.5)

Reference

Reference

Other ethnicity

361 (6.7)

53 (14.7)

1.7 (1.3 to 2.3)

1.5 (1.1 to 2.0)

White

5010 (93.3)

456 (9.1)

Reference

Reference

Six people or more

105 (2.0)

17 (16.2)

3.0 (1.7 to 5.2)

1.9 (1.02 to 3.5)

Three to five people

1806 (33.7)

230 (12.7)

2.3 (1.8 to 2.9)

1.7 (1.3 to 2.3)

Two people

1943 (36.3)

173 (8.9)

1.5 (1.2 to 2.0)

1.4 (1.1 to 1.9)

One person

1502 (28.0)

91 (6.1)

Reference

Reference

Poor or very poor

407 (7.5)

45 (11.1)

1.2 (0.9 to 1.7)

1.6 (1.1 to 2.4)

Fair

841 (15.6)

80 (9.5)

1.0 (0.8 to 1.3)

1.3 (0.97 to 1.7)

Very good or good

4153 (76.9)

387 (9.3)

Reference

Reference

Yes

1522 (28.2)

137 (9.0)

0.9 (0.8 to 1.1)

1.0 (0.8 to 1.3)

No

3874 (71.8)

375 (9.7)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 13 Association between personal variables and avoiding public transport
Variable
Sex
Age – years

Social grade
Ethnicity
Household size

General health status

Variable levels

n (%)

n (%) avoiding
public transport

OR (95% CI)

aOR (95% CI)a

Female

3101 (57.2)

65 (2.1)

1.1 (0.7 to 1.5)

1.1 (0.7 to 1.6)

Male

2318 (42.8)

46 (2.0)

Reference

Reference

16–24

518 (9.6)

16 (3.1)

1.4 (0.8 to 2.7)

1.5 (0.7 to 3.2)

25–34

662 (12.2)

11 (1.7)

0.8 (0.4 to 1.5)

0.8 (0.4 to 1.8)

35–54

1917 (35.4)

45 (2.3)

1.1 (0.7 to 1.7)

1.3 (0.7 to 2.2)

55–64

979 (18.1)

10 (1.0)

0.5 (0.2 to 0.96)

0.5 (0.3 to 1.1)

≥ 65

1343 (24.8)

29 (2.2)

Reference

Reference

C2DE

2268 (41.9)

51 (2.2)

1.2 (0.8 to 1.7)

1.0 (0.7 to 1.6)

ABC1

3151 (58.1)

60 (1.9)

Reference

Reference

Other ethnicity

361 (6.7)

24 (6.6)

4.1 (2.6 to 6.6)

4.1 (2.5 to 6.8)

White

5010 (93.3)

85 (1.7)

Reference

Reference

Six people or more

105 (2.0)

6 (5.7)

2.6 (1.1 to 6.4)

1.4 (0.5 to 3.8)

Three to five people 1806 (33.7)

36 (2.0)

0.9 (0.5 to 1.4)

0.8 (0.4 to 1.3)

Two people

34 (1.7)

0.8 (0.5 to 1.2)

0.8 (0.5 to 1.3)

1943 (36.3)

One person

1502 (28.0)

34 (2.3)

Reference

Reference

Poor or very poor

407 (7.5)

16 (3.9)

2.3 (1.3 to 4.0)

2.6 (1.3 to 5.1)

Fair

841 (15.6)

23 (2.7)

1.6 (0.99 to 2.6)

1.6 (0.96 to 2.8)

Very good or good

4153 (76.9)

72 (1.7)

Reference

Reference

Does participant have Yes
any long-standing
No
infirmity or illness?

1522 (28.2)

36 (2.4)

1.2 (0.8 to 1.8)

1.0 (0.6 to 1.6)

3874 (71.8)

75 (1.9)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 14 Association between personal variables and visiting a GP or hospital or phoning NHS Direct for flu-related reasons.
Variable
Sex
Age – years

Social grade
Ethnicity
Household size

General health status

Does participant have
any long-standing
infirmity or illness?

Variable levels

n (%)

OR (95% CI)

aOR (95% CI)a

Female

3101 (57.2)

53 (1.7)

1.1 (0.7 to 1.7)

1.1 (0.7 to 1.8)

Male

2318 (42.8)

35 (1.5)

Reference

Reference

16–24

518 (9.6)

13 (2.5)

1.7 (0.8 to 3.4)

1.2 (0.5 to 2.9)

25–34

662 (12.2)

10 (1.5)

1.0 (0.5 to 2.2)

0.9 (0.4 to 2.2)

35–54

1917 (35.4)

32 (1.7)

1.1 (0.6 to 2.0)

0.9 (0.5 to 1.8)

55–64

979 (18.1)

13 (1.3)

0.9 (0.4 to 1.8)

0.9 (0.4 to 1.8)

≥ 65

1343 (24.8)

20 (1.5)

Reference

Reference

C2DE

2268 (41.9)

43 (1.9)

1.3 (0.9 to 2.0)

1.1 (0.7 to 1.8)

ABC1

3151 (58.1)

45 (1.4)

Reference

Reference

Other ethnicity

361 (6.7)

13 (3.6)

2.5 (1.4 to 4.5)

2.2 (1.2 to 4.2)

White

5010 (93.3)

74 (1.5)

Reference

Reference

Six people or more

105 (2.0)

6 (5.7)

3.7 (1.5 to 9.3)

3.3 (1.2 to 9.1)

Three to five people

1806 (33.7)

39 (2.2)

1.4 (0.8 to 2.3)

1.6 (0.8 to 2.9)

Two people

1943 (36.3)

18 (0.9)

0.6 (0.3 to 1.1)

0.6 (0.3 to 1.1)

One person

1502 (28.0)

24 (1.6)

Reference

Reference

Poor or very poor

407 (7.5)

13 (3.2)

2.5 (1.3 to 4.5)

2.6 (1.3 to 5.5)

Fair

841 (15.6)

20 (2.4)

1.8 (1.1 to 3.0)

1.7 (0.9 to 3.1)

Very good or good

4153 (76.9)

55 (1.3)

Reference

Reference

Yes

1522 (28.2)

31 (2.0)

1.4 (0.9 to 2.2)

1.2 (0.6 to 2.0)

No

3874 (71.8)

56 (1.4)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 15 Association between media and advertising exposure, information and worry-related variables and carrying tissue
Variable

Variable levels

n (%)

n (%)
carrying tissues

OR (95% CI)

aOR (95% CI)a

Exposure to media
coverage

Exposed

4167 (76.9)

1387 (33.3)

1.0 (0.9 to 1.2)

1.0 (0.9 to 1.2)

Not exposed

1251 (23.1)

405 (32.4)

Reference

Reference

Exposure to
advertising

Exposed

2735 (50.5)

942 (34.4)

1.1 (1.01 to 1.3)

1.2 (1.05 to 1.3)

Not exposed

2683 (49.5)

850 (31.7)

Reference

Reference

How much have you
heard about swine flu?

A lot or a moderate
amount

4817 (92.9)

1618 (33.6)

1.2 (0.97 to 1.5)

1.3 (0.99 to 1.6)

A little or nothing

366 (7.1)

107 (29.2)

Reference

Reference

A lot or a moderate
amount

3803 (73.6)

1308 (34.4)

1.2 (1.05 to 1.4)

1.2 (1.03 to 1.4)

A little or nothing

1365 (26.4)

416 (30.5)

Reference

Reference

How much do you
know about swine flu
How satisfied are
you with amount of
information?

Very or fairly satisfied

4462 (91.0)

1520 (34.1)

1.0 (0.8 to 1.2)

1.0 (0.8 to 1.2)

Very or fairly
dissatisfied

441 (9.0)

155 (35.1)

Reference

Reference

Do you want more
information?

Yes

1998 (36.9)

775 (38.8)

1.5 (1.3 to 1.7)

1.4 (1.3 to 1.6)

No

3417 (63.1)

1016 (29.7)

Reference

Reference

How well prepared is
the government?

Very or fairly well
prepared

4014 (78.3)

1347 (33.6)

1.1 (0.95 to 1.3)

1.1 (0.97 to 1.3)

Not very or not at all
well prepared

1113 (21.7)

351 (31.5)

Reference

Reference

Very or fairly worried

757 (14.0)

348 (46.0)

1.9 (1.6 to 2.2)

1.7 (1.5 to 2.0)

Not very or not at all
worried

4642 (86.0)

1441 (31.0)

Reference

Reference

Median or higher

2827 (52.2)

1095 (38.7)

1.7 (1.5 to 1.9)

1.6 (1.4 to 1.8)

Lower than median

2588 (47.8)

698 (27.0)

Reference

Reference

How worried are you
about swine flu?
Hygiene efficacy score
Avoidance efficacy
score

Median or higher

2728 (50.5)

989 (36.3)

1.3 (1.2 to 1.5)

1.2 (1.1 to 1.4)

Lower than median

2674 (49.5)

801 (30.0)

Reference

Reference

a Adjusting for all other personal or health-related variables.
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TABLE 16 Association between media and advertising exposure, information and worry-related variables and buying sanitising gel
Variable

Variable levels

n (%)

n (%) buying
sanitising gel

OR (95% CI)

aOR (95% CI)a

Exposure to media
coverage

Exposed

4167 (76.9)

394 (9.5)

1.0 (0.8 to 1.2)

1.1 (0.8 to 1.3)

Not exposed

1251 (23.1)

118 (9.4)

Reference

Reference

Exposure to
advertising

Exposed

2735 (50.5)

308 (11.3)

1.5 (1.3 to 1.9)

1.4 (1.2 to 1.7)

Not exposed

2683 (49.5)

204 (7.6)

Reference

Reference

How much have you
heard about swine
flu?

A lot or a moderate
amount

4817 (92.9)

469 (9.7)

1.3 (0.9 to 1.9)

1.4 (0.9 to 2.1)

A little or nothing

366 (7.1)

28 (7.7)

Reference

Reference

How much do you
know about swine flu

A lot or a moderate
amount

3803 (73.6)

380 (10.0)

1.2 (0.95 to 1.5)

1.2 (0.97 to 1.5)

A little or nothing

1365 (26.4)

117 (8.6)

Reference

Reference

How satisfied are
you with amount of
information?

Very or fairly satisfied

4462 (91.0)

439 (9.8)

1.0 (0.7 to 1.3)

0.9 (0.7 to 1.3)

Very or fairly
dissatisfied

441 (9.0)

45 (10.2)

Reference

Reference

Do you want more
information?

Yes

1998 (36.9)

249 (12.5)

1.7 (1.4 to 2.0)

1.5 (1.3 to 1.9)

No

3417 (63.1)

264 (7.7)

Reference

Reference

4014 (78.3)

372 (9.3)

0.9 (0.7 to 1.1)

0.9 (0.7 to 1.1)

1113 (21.7)

115 (10.3)

Reference

Reference

How worried are you Very or fairly worried
about swine flu?
Not very or not at all
worried

757 (14.0)

145 (19.2)

2.8 (2.2 to 3.4)

2.3 (1.9 to 2.9)

4642 (86.0)

366 (7.9)

Reference

Reference

Hygiene efficacy
score

Median or higher

2827 (52.2)

339 (12.0)

1.9 (1.6 to 2.3)

1.8 (1.5 to 2.2)

Lower than median

2588 (47.8)

174 (6.7)

Reference

Reference

Avoidance efficacy
score

Median or higher

2728 (50.5)

274 (10.0)

1.1 (0.9 to 1.4)

1.2 (0.99 to 1.5)

Lower than median

2674 (49.5)

239 (8.9)

Reference

Reference

How well prepared is Very or fairly well
the government?
prepared
Not very or not at all
well prepared

a Adjusting for all other personal or health-related variables.
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TABLE 17 Association between media and advertising exposure, information and worry-related variables and avoiding public transport
Variable

Variable levels

n (%)

n (%)
carrying tissues

OR (95% CI)

aOR (95% CI)a

Exposure to media
coverage

Exposed

4167 (76.9)

82 (2.0)

0.8 (0.6 to 1.3)

0.9 (0.6 to 1.4)

Not exposed

1251 (23.1)

29 (2.3)

Reference

Reference

Exposure to
advertising

Exposed

2735 (50.5)

44 (1.6)

0.6 (0.4 to 0.9)

0.7 (0.4 to 0.99)

Not exposed

2683 (49.5)

67 (2.5)

Reference

Reference

How much have you
heard about swine
flu?

A lot or a moderate
amount

4817 (92.9)

85 (1.8)

0.3 (0.2 to 0.5)

0.4 (0.2 to 0.6)

A little or nothing

366 (7.1)

20 (5.5)

Reference

Reference

How much do you
know about swine flu

A lot or a moderate
amount

3803 (73.6)

65 (1.7)

0.6 (0.4 to 0.9)

0.6 (0.4 to 0.99)

A little or nothing

1365 (26.4)

40 (2.9)

Reference

Reference

How satisfied are
you with amount of
information?

Very or fairly satisfied

4462 (91.0)

81 (1.8)

0.4 (0.2 to 0.6)

0.4 (0.2 to 0.7)

Very or fairly
dissatisfied

441 (9.0)

21 (4.8)

Reference

Reference

Do you want more
information?

Yes

1998 (36.9)

72 (3.6)

3.2 (2.2 to 4.8)

2.8 (1.9 to 4.2)

No

3417 (63.1)

39 (1.1)

Reference

Reference

4014 (78.3)

73 (1.8)

0.6 (0.4 to 0.9)

0.7 (0.5 to 1.1)

1113 (21.7)

33 (3.0)

Reference

Reference

How worried are you Very or fairly worried
about swine flu?
Not very or not at all
worried

757 (14.0)

49 (6.5)

5.1 (3.5 to 7.5)

4.1 (2.7 to 6.2)

4642 (86.0)

62 (1.3)

Reference

Reference

Hygiene efficacy
score

Median or higher

2827 (52.2)

63 (2.2)

1.2 (0.8 to 1.8)

1.2 (0.8 to 1.9)

Lower than median

2588 (47.8)

47 (1.8)

Reference

Reference

Avoidance efficacy
score

Median or higher

2728 (50.5)

89 (3.3)

4.3 (2.6 to 6.9)

4.1 (2.5 to 6.8)

Lower than median

2674 (49.5)

21 (0.8)

Reference

Reference

How well prepared is Very or fairly well
the government?
prepared
Not very or not at all
well prepared

a Adjusting for all other personal or health-related variables.
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TABLE 18 Association between media and advertising exposure, information and worry-related variables and visiting a GP or hospital
or phoning NHS Direct for flu-related reasons
Variable

Variable levels

n (%)

n (%) using
health services

OR (95% CI)

aOR (95% CI)a

Exposure to media
coverage

Exposed

4167 (76.9)

57 (1.4)

0.5 (0.4 to 0.8)

0.6 (0.4 to 0.9)

Not exposed

1251 (23.1)

31 (2.5)

Reference

Reference

Exposure to
advertising

Exposed

2735 (50.5)

43 (1.6)

0.9 (0.6 to 1.4)

0.9 (0.6 to 1.5)

Not exposed

2683 (49.5)

45 (1.7)

Reference

Reference

How much have you
heard about swine
flu?

A lot or a moderate
amount

4817 (92.9)

77 (1.6)

3.0 (0.7 to 12.1)

3.6 (0.9 to 14.9)

A little or nothing

366 (7.1)

2 (0.5)

Reference

Reference

How much do you
know about swine flu

A lot or a moderate
amount

3803 (73.6)

63 (1.7)

1.5 (0.9 to 2.7)

1.8 (0.99 to 3.2)

A little or nothing

1365 (26.4)

15 (1.1)

Reference

Reference

How satisfied are
you with amount of
information?

Very or fairly satisfied

4462 (91.0)

70 (1.6)

0.6 (0.3 to 1.1)

0.6 (0.3 to 1.2)

Very or fairly
dissatisfied

441 (9.0)

12 (2.7)

Reference

Reference

Do you want more
information?

Yes

1998 (36.9)

45 (2.3)

1.8 (1.2 to 2.8)

1.5 (0.97 to 2.3)

No

3417 (63.1)

43 (1.3)

Reference

Reference

How well prepared is
the government?

Very or fairly well
prepared

4014 (78.3)

65 (1.6)

0.9 (0.6 to 1.6)

1.3 (0.7 to 2.0)

Not very or not at all
well prepared

1113 (21.7)

19 (1.7)

Reference

Reference

How worried are you Very or fairly worried
about swine flu?
Not very or not at all
worried

757 (14.0)

27 (3.6)

2.8 (1.8 to 4.4)

2.3 (1.4 to 3.4)

4642 (86.0)

61 (1.3)

Reference

Reference

Hygiene efficacy
score

Median or higher

2827 (52.2)

52 (1.8)

1.4 (0.9 to 2.1)

1.5 (0.9 to 2.4)

Lower than median

2588 (47.8)

35 (1.4)

Reference

Reference

Avoidance efficacy
score

Median or higher

2728 (50.5)

49 (1.8)

1.3 (0.8 to 1.9)

1.3 (0.8 to 2.0)

Lower than median

2674 (49.5)

38 (1.4)

Reference

Reference

a Adjusting for all personal or health-related variables.
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Abstract
The impact of illness and the impact of school closure
on social contact patterns
KTD Eames,1* NL Tilston,1 PJ White,2,3 E Adams2 and WJ Edmunds1
Centre for the Mathematical Modelling of Infectious Diseases, London School of Hygiene and
Tropical Medicine, London, UK
2
Modelling and Economics Unit, Health Protection Agency, London, UK
3
MRC Centre for Outbreak Analysis and Modelling, Imperial College London Faculty of Medicine,
London, UK
1

*Corresponding author
Background: Mathematical models, based on data
describing normal patterns of social mixing, are used
to understand epidemics in order to predict patterns
of disease spread and plan interventions and responses.
However, individuals who are ill show behavioural
changes that affect their social mixing patterns and
predictive models should take into account these
changes if they are to be effective.
Objectives: To describe and quantify the changes in
(1) social contact behaviour experienced by individuals
when they are ill with pandemic H1N1 influenza (swine
flu) and (2) mixing patterns of school children that take
place as a result of swine flu-related school closures.
Methods: For the first part of the study, a selfcompleted questionnaire-based study was carried
out in the autumn/winter of 2009–10. The study
population was individuals who had been diagnosed
with swine flu and who received a swine flu antiviral
prescription from an antiviral distribution centre
(ADC). It consisted of an initial survey to be filled
in when participants were symptomatic with swine
flu and a follow-up survey to be filled in when they
had recovered. Each part of the questionnaire had
two sections: patient details and a contact diary. The
second part of the study was adapted to quantify
the difference in mixing patterns of pupils between
the school term and the half-term holiday as school
closures did not occur during the study period. Eight
schools participated and questionnaire packs were
distributed to them, containing two surveys: one to
be filled in during the school term and one during the
spring half-term holiday.

Results: For the patient study, approximately 3800
surveys were distributed by 31 ADCs. Overall, 317
responses to the initial survey were received and
179 participants returned the follow-up survey.
For all types of a contact, except contacts made
at home, there were highly significant differences
in contact behaviour (Wilcoxon signed-rank test,
p < 0.001). Individuals made substantially fewer
contacts when they were ill than when they were
well. Analysis showed that returning to work was
the most significant predictor of increased numbers
of contacts. Also, the greater the change in the
number of symptoms reported, the greater the
change in the number of contacts. For the school
study, approximately 1100 questionnaire packs were
distributed and 134 responses were received, with
119 paired contact diaries. Pupils reported on average
18.51 contacts each day during term time and 9.24
during the half-term holiday – a reduction of over 50%
and a highly significant change (Wilcoxon signed-rank
test, p < 0.0001).
Conclusions: The evidence from this study suggests
that ill individuals make substantial changes to their
social contact patterns. These changes are strongly
linked to absence from work and the severity of the
reported illness. Epidemiological modellers should
therefore consider the implications of illness-related
behavioural changes on model predictions. Future
studies to measure the extent of behavioural change
in a broader cross-section of infected cases could
be valuable, along with more detailed studies of the
social contact patterns of school children, focusing on
differences between school terms and school holidays.
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Executive summary
Background
Mathematical models are increasingly used to
understand epidemics, to predict future patterns
of disease spread, and to plan interventions and
responses. Models of epidemic spread rely heavily
on the assumptions that they make about patterns
of mixing within the population of interest. In
recent years, high-quality data have been collected
to describe ‘normal’ patterns of social mixing.
However, while such data give good information
about healthy individuals, they tell us very little
about the behaviour of individuals when they
are ill. If, as seems likely, there are significant
behavioural changes that take place as a result of
illness – such as taking time off work or avoiding
social gatherings – we would expect changes
in mixing patterns; for predictive models to be
effective, they should take into account these
changes.

Objectives
•

•

To describe and quantify the changes in social
contact behaviour experienced by individuals
when they are ill with pandemic H1N1
influenza (swine flu).
To describe and quantify the changes in mixing
patterns of school children that take place as a
result of school closures.

Each part of the questionnaire had two sections.
The first section collected information about
the participant (age, sex, household size and
composition), their health status (symptoms list, a
measure of their current health, date of symptom
onset, antiviral use), their behaviour (work/school/
college attendance, public transport use), and the
impact of their illness on their activities (time off
work, receiving care from others). This section also
asked participants for their name and address so
that the follow-up survey could be sent to them.
The second section was a contact diary in which
participants were asked to list all the people
they met over the course of a day. A meeting
was defined as ‘either talking face-to-face or
skin-to-skin contact (e.g. a handshake, a kiss,
contact sports)’. Participants were asked to give
some information about each person whom they
reported meeting:
•
•
•
•

•

Methods
A self-completed questionnaire-based study was
designed and carried out in the autumn/winter of
2009–10. The study population was individuals
who had been diagnosed with swine flu and who
received a swine flu antiviral prescription from
an antiviral distribution centre (ADC). The study
aimed to quantify changes in participants’ social
contact behaviour.
The study consisted of two parts: the initial survey
was designed to be filled in when participants were
symptomatic with swine flu; the follow-up survey was
designed to be filled in once they had recovered.
Each part was returned by post in a provided
prepaid envelope.
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

•

age (or age range)
gender
whether there was skin-to-skin contact (such
contacts will be referred to as ‘physical’ contacts
below)
how long the encounter lasted (participants
were asked to tick one of the following: under
5 minutes, 5–10 minutes, 10 minutes to 1 hour,
1–4 hours, over 4 hours)
where the encounter occurred (participants
were asked to tick one or more of the following:
home, work/school/college, travel, leisure
activity, other)
how often they normally met this person
(participants were asked to tick one of the
following: daily or almost daily, once or twice
weekly, once or twice monthly, less than
monthly, never met before).

Contact diaries contained space for details of 33
contacts to be recorded. Participants were asked
whether they had included everyone whom they
met during the day and, if not, were asked how
many ‘additional’ people they met.
The follow-up survey was posted to participants
approximately 2 weeks after they completed and
returned the initial survey; it was hoped that this
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time interval would be long enough that most
participants would have recovered and resumed
their normal activities, but not so long that they
would have lost interest in taking part. Those
individuals who had not returned their followup survey within a further 2 weeks were sent a
reminder. Survey forms were coded with a unique
identification number that allowed us to match up
an individual’s initial and follow-up surveys.

that could be attempted; for the sake of simplicity
and clarity we restricted ourselves to the following
key measures:

The intention was that each participant would
record their social contact behaviour once when
they were ill with swine flu and once when they had
recovered.

•
•

A covering letter explaining the purpose of the
study and instructions for filling in the forms was
included with each survey.

•

The initial survey was distributed along with
antiviral prescriptions at antiviral distribution
centres (ADCs) in all parts of England.

•

Approximately 3800 surveys were distributed by 31
ADCs. Overall, 317 responses to the initial survey
were received, and, of these, participants, 179 also
returned the follow-up survey.
It was intended that a similar study should take
place to look at the impact of swine flu-related
school closure on the social contact patterns of
school children. However, as swine flu related
closures did not occur during the autumn of
2009, this study could not take place. Instead,
the methodology was adapted to attempt to
quantify the difference in mixing patterns between
the school term and the half-term holiday.
Eight schools were recruited to take part, and
approximately 1100 questionnaire packs were
distributed, containing two surveys similar to those
described above: one to be filled in during the
school term and one during the spring half-term
holiday. A total of 134 responses were received,
with 119 completed contact diaries.

Results

•
•

•

•

•

all number of contacts listed on the contact
diary
all plus additional contacts listed on the contact
diary plus any ‘additional’ contacts
physical total number of physical (skin-to-skin)
contacts reported
home total number of home contacts recorded
work total number of work/school/college
contacts recorded
other total number of contacts recorded in
travel/leisure/other settings
long duration total number of contacts recorded
that lasted over 1 hour
short duration total number of contacts
recorded that lasted less than 10 minutes
frequent total number of contacts recorded who
were encountered once a week or more
infrequent total number of contacts recorded
who were encountered less than once a month.

In each case, we sought to explore the extent to
which the numbers of these different types of social
contacts differed between the initial and the followup surveys.
There were indeed noticeable changes in contact
behaviour, although contacts taking place at home
did not vary. For all types of a contact, except
contacts made at home, the differences are highly
significant (Wilcoxon signed-rank test, p < 0.001).
There was no significant change in the number of
home contacts.
However, when viewing the sample, and whichever
measure of contact we used, we could see that
individuals made substantially fewer contacts when
they were ill than when they were well. Contacts
made by ill participants tended to take place at
home (with very few in the workplace or in other
settings); they were generally with people whom
they met often and for long periods of time, and
they often included physical contact.

We explored changes in each participant’s reported
contact data. Because of the repeated sampling
of participants, we have paired data (i.e. two
completed contact diaries) from each participant.

We postulated that changes in social mixing
patterns would be associated with age, gender,
changes in health status, returning to work/school/
college, household size, and change in day of the
week (for instance, from weekday to weekend or
vice versa).

The completed contact diaries contained a great
deal of detail about contact behaviour, and there
was therefore a multitude of different comparisons

These factors were analysed using a linear
regression model. Several factors emerge as
significant: returning to work/school/college,

Swine flu antiviral patient study
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change in number of symptoms, age and
household size.
Returning to work/school/college was associated
with a large increased change in the number of
contacts reported, being a significant factor in the
change in all-plus-additional contacts (p < 0.001),
all contacts (p < 0.001), frequent contacts
(p < 0.001), long-duration contacts (p = 0.003),
short-duration contacts (p = 0.007), contacts in
‘other settings’ (p = 0.013) and (unsurprisingly)
work/school/college contacts (p < 0.001).
The change in the number of symptoms reported
was also associated with an increased change in
numbers of social contacts, being a significant
factor in the change in all contacts (p = 0.022),
infrequent contacts (p < 0.001), physical contacts
(p = 0.015) and short contacts (p = 0.007).
Older age was associated with a reduced change
in number of contacts: younger adults reported
a larger change in their number of infrequent
contacts (p = 0.041), whereas older adults reported
a smaller change in their number of physical
contacts (p = 0.017 for ages 45–59, p = 0.034 for
ages over 60) and long-duration contacts (p = 0.006
for ages 30–44, p = 0.002 for ages 45–59, p = 0.045
for ages over 60).
A larger household was associated with a smaller
change in the number of infrequent contacts
(p = 0.041) and physical contacts (p = 0.032).
Being infected with diagnosed swine flu had a
considerable impact on the social contact patterns
of those who participated in our study. Infected
participants generally took time away from work/
school/college and from social activities, and
therefore made considerably fewer contacts when
they were ill than when they had recovered.
Participants made approximately two-thirds fewer
contacts when they were unwell.

more influenced by illness than stronger contacts
(frequent contacts and physical contacts). This
again is unsurprising, as stronger contacts are more
likely to be made in the home.
The analysis made clear the important role played
by the workplace (or school, or college) on social
contacts – returning to work was by some distance
the most significant predictor of increased numbers
of contacts.
The seriousness of infection also played a role; the
greater the change in the number of symptoms
reported, the greater the change in the number of
contacts.
Differences between age groups emerged, with
those in younger age groups tending to have a
greater change in their contact patterns; this can
be explained by the differences in social mixing
patterns between schools and workplaces, with
older individuals appearing to mingle in smaller
groups than younger individuals.

School closure
A similar paired survey carried out in schools to
compare mixing patterns during the half-term
holiday with those during school term observed
large changes in social contact behaviour. Pupils
who completed the survey reported, on average,
18.51 contacts each day during term time and 9.24
during the half-term holiday – a reduction of over
50%. The change in number of contacts was highly
significant (Wilcoxon signed-rank test, p < 0.0001).

Conclusions

The distribution of social contacts changed
when people were unwell; unwell people made
approximately two-thirds of their social contacts
at home, falling to one-quarter when they had
recovered, although the reported absolute number
of contacts made at home stayed almost constant.
Not surprisingly, work/school/college contacts and
contacts made in other settings (travel, leisure,
other) fell dramatically when people were ill.

The evidence from this study suggests that ill
individuals make substantial changes to their social
contact patterns. Participants in the study made
substantially fewer social contacts when they were
ill compared with when they had recovered. The
changes in contact patterns were strongly linked
to absence from work and the severity of the
reported illness, with age and household size also
playing a role. Epidemiological modellers should
therefore be wary of using data about ‘normal’
contact patterns to parameterise mathematical
models of disease spread, and should consider the
implications of illness-related behavioural changes
on model predictions.

There was an observed tendency for the more
transient contacts (infrequent contacts and
contacts not involving physical contact) to be

This study highlights areas for future research.
First, a more detailed study that aims to recruit
a representative sample of cases would be
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particularly valuable; the study here, owing to its
sampling methodology and the time constraints
under which it took place, almost certainly ended
up with a sample population that was experiencing
relatively severe symptoms. Although such people
are of interest, they are likely to display greater
behavioural change than the average infected case.
It would be of value to carry out studies, perhaps
during forthcoming seasonal flu seasons, which
measure the extent of behavioural change in a
broader cross-section of infected cases.
Second, as it was clear that children played a
dominant role in the swine flu pandemic, and

278

that they might be expected to do so in future
pandemics, and as it was apparent from the UK
incidence data that normal patterns of school
holidays had a significant impact on transmission,
we advocate more detailed studies of the social
contact patterns of school children, particularly
focusing on differences between school terms and
school holidays. Our experience is that for schoolbased studies to be successful the researcher must
be prepared to make a substantial investment of
time and energy – such studies are therefore best
conceived as long-term projects achieving high
levels of engagement with participating schools,
rather than as rapid exercises.
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Chapter 1
Introduction

T

he spread of infectious diseases is, in many
cases, determined by patterns of mixing
between individuals in a population. In the case
of human-to-human transmission, social contact
behaviour is the key to understanding the dynamics
of a wide range of common infections, such as
measles, influenza and the common cold.1–15 The
response to the 2009 H1N1 influenza (termed
swine flu throughout) pandemic illustrated the
requirement for well-parameterised mathematical
models of the spread of infection.5,9,16–17
Governments required modellers to provide
guidance on likely scenarios, to aid planning
and to give advice on vaccination strategies.3,18–19
Over recent years, more and more research has
been devoted to measuring and understanding
human social contact patterns. Studies have
ranged from detailed analyses of social networks
within contained communities8,20–22 and smallscale detailed surveys,23 to large-scale populationbased surveys of mixing patterns.4,15,24 The most
notable such study (POLYMOD), involving over
7000 individuals across Europe, consisted of selfcompleted contact diaries in which participants
noted details of all the individuals with whom
they came into contact over the course of a day.15
The POLYMOD study allowed a quantitative
comparison of contacts made, say, at home and
at work, or of long- and short-duration contacts;
it also allowed more complex quantities to be
evaluated, such as the fraction of contacts made at
home that lasted over 1 hour, and included skin-toskin contact.
As a representation of normal social behaviour, the
POLYMOD study is unsurpassed and its results
have already been used to parameterise numerous
models of infectious disease spread.3,7,10,13,18 The
flaw is that this and other studies are designed
to measure only ‘normal’ behaviour; while this
gives us important information, it does not tell
us all that we need to know – in particular, it
gives us little information about the behaviour of
infectious individuals. If, as seems certain, social
contact behaviour changes when we are sick, then
models based on normal behaviour are in danger
of reaching the wrong conclusions. Furthermore,
ad hoc attempts to correct this by, for instance,
assuming a halving of contacts when ill, are fraught
with danger. Would home contacts and work
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

contacts fall by the same amount? Would ill people
reduce their interactions with people they normally
meet only occasionally to the same extent as those
with people whom they normally meet every day?
To shed light on these issues, therefore, in the
study described here we aimed to measure changes
in social contact behaviour that took place as a
result of illness. Using methodology similar to that
developed in the POLYMOD study,15 participants
completed contact diaries to describe their contact
patterns over the course of a day. In our study,
however, participants completed two separate
contact diaries: one when they were unwell and one
when they had recovered.
The study took place during the 2009–10 swine
flu pandemic. This new variant of influenza was
first identified in April 2009 in the Americas, and
was soon introduced into the UK.3,19,25 Originally
appearing as sporadic cases associated with
travel to Mexico and the USA, swine flu soon
established itself in the UK, with large numbers
of cases occurring in July 2009.3,25 Antiviral
medication was made available in the UK to
those with probable/suspected swine flu. Initially,
prescriptions were generally issued by GPs, but in
mid-July a telephone- and internet-based system
[the National Pandemic Flu Service (NPFS)] was
launched, whereby reporting a list of symptoms
allowed individuals to be issued with an antiviral
prescription. Ill individuals were encouraged to
seek the assistance of a ‘flu friend’ to collect their
prescription for them.
Cases were concentrated in children, and incidence
fell once schools closed for their summer break.25–31
However, it was expected, and indeed it came to
pass, that a second wave of cases would be seen in
the autumn once schools reopened.
In order to measure changes in social contact
behaviour that took place as a result of illness,
a questionnaire-based study was designed and
carried out in the UK in autumn/winter 2009.
A second study was carried out to measure changes
in school children’s contact behaviour as a result of
school closure.
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Chapter 2
Methods
Survey design
The questionnaire had two parts; the initial survey
was designed to be filled in when participants were
symptomatic with suspected swine flu; the follow-up
survey was designed to be filled in once they had
recovered. Each part was returned in a provided
prepaid envelope.
Each part of the questionnaire had two sections:
the first section collected information about
the participant (age, sex, household size and
composition), their health status (symptoms list,
a measure of their current health, a measure
of their health on the day that they were most
unwell, date of symptom onset, antiviral use), their
behaviour (work/school/college attendance, public
transport use) and the impact of their illness on
their activities (time off work, receiving care from
others). This section also asked participants for
their name and address so that the follow-up survey
could be sent to them.
The second section was a contact diary in which
participants were asked to list all of the people
they met over the course of a day. A meeting
was defined as ‘either talking face-to-face or
skin to skin contact (e.g. a handshake, a kiss,
contact sports)’. Participants were asked to give
some information about each person whom they
reported meeting:
•
•
•
•

•

•

age (or age range)
gender
whether there was skin-to-skin contact (such
contacts will be referred to as ‘physical’ contacts
below)
how long the encounter lasted (participants
were asked to tick one of the following: under
5 minutes, 5–10 minutes, 10 minutes to 1 hour,
1–4 hours, over 4 hours)
where the encounter occurred (participants
were asked to tick one or more of the following:
home, work/school/college, travel, leisure
activity, other)
how often they normally met this person
(participants were asked to tick one of the
following: daily or almost daily, once or twice
weekly, once or twice monthly, less than
monthly, never met before).
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There was sufficient space on the contact diary to
give this information about 33 different contacts.
Participants were asked whether they had included
everyone they met during the day and, if not, they
were asked how many other people they met that
day; these will be termed ‘additional contacts’.
The follow-up survey was posted to participants
approximately 2 weeks after they completed and
returned the initial survey; it was hoped that this
time interval would be long enough to ensure
that most participants would have recovered and
resumed their normal activities, but not so long
that they would have lost interest in taking part.
Those participants who had not returned their
follow-up survey within a further 2 weeks were sent
a reminder. Survey forms were coded with a unique
identification number that allowed us to match up
an individual’s initial and follow-up surveys.
The intention was that each participant would
record their social contact behaviour once when
they were ill with swine flu and once when they had
recovered.
A covering letter explaining the purpose of the
study and instructions for filling in the forms was
included with each survey. All questionnaire forms
can be found in Appendix 1.
The study received ethical approval from the
Riverside Research Ethics Committee.
It was intended that a similar study would be
undertaken to measure the impact of swine flurelated school closures on the contact patterns
of school pupils.5,10–11,14 However, contrary to
expectations, such closures did not occur in
autumn 2009. Nevertheless, a small ‘half-term’
study was carried out in February/March 2010 – see
Appendix 2 for further details.

Participant recruitment
Participants were recruited to the study through
antiviral distribution centres (ADCs). ADCs
(generally pharmacies) were sampled via a
stratified random sampling design, in which two
ADCs in each region of England were selected
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from a list of all ADCs. This allowed us to access
individuals with probable swine flu and to achieve a
wide geographical spread. It became apparent that
many of the sampled ADCs were small and were
handling very few cases by the time the survey was
under way. Hence, it was decided to supplement
the initial sample, by additionally sampling from
among the busiest ADCs in each of the sampled
regions. This resulted in a total of 31 ADCs being
sampled. Questionnaire packs were distributed by
ADCs along with antiviral prescriptions. Because
of the abnormally heavy workload that these
ADCs were experiencing, in many cases, due to
the epidemic, and to reduce the demands placed
on pharmacy staff, ADCs were not asked to screen
potential participants (which would, in any case,
have been made difficult by the fact that in many
instances prescriptions were collected not by the
potential participants themselves but on their
behalf by their ‘flu friend’). No age restrictions were
applied to participation; however, it was suggested
in the covering letter that if the individual
receiving antiviral medicine was under 16 years of
age, then their parent/guardian might prefer to
complete the survey on their behalf.
Each questionnaire pack contained a covering
letter, instructions for filling in the forms, and the
initial survey itself.
On the basis of a power calculation, using a
conservative estimate of the expected change in
number of social contacts (based on data collected
in the POLYMOD study15) it was hoped to recruit
800 participants into the study.

Analysis
A database was designed using epidata 3.1, and data
entry was carried out in March 2010, once all initial
and follow-up surveys had been received.
Analyses were carried out to test whether changes
in number of contacts took place, and to explore
factors influencing the size of any such changes.
Change in number of contacts was defined as
‘number of contacts reported in the follow-up
survey minus number of contacts reported in the
initial survey’, where ‘contacts’ could refer to a
number of different measures of interactions – such
as contacts at home, or contacts involving skin-toskin contact.
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To test whether the number of contacts changed,
a non-parametric Wilcoxon signed-rank test was
used. A backwards stepwise linear regression

model was used to explore significant contributory
factors, the factor with the largest non-significant
p-value being removed at each step and the model
rerun until all remaining factors were significant
(p < 0.05).
Statistical analyses were carried out using stata 11.

Capping contacts
A few participants used the ‘additional contacts’
section of the contact diary to report that they had
contact with many hundreds of people in a day
(for instance, by working as teachers or in a busy
shop); to avoid skewed results generated by such
outliers a cap of 33 contacts (the number of rows
on the contact diary) was applied to contacts listed,
and a cap of 66 was applied to the total number of
contacts (i.e. all listed on the contact diary plus the
number reported as additional contacts).
The application of this cap affected only a small
number of contact diaries (the option of reporting
numbers of additional contacts without needing to
record extra details about each of these contacts
was not required by most participants – it was
used three times in the initial contact diary and 12
times in the follow-up contact diary) and does not
qualitatively alter our conclusions.

Study population
Participating ADCs
During mid-October 2009, 31 ADCs were recruited
to take part in the study, distributing questionnaire
packs along with antiviral prescriptions. Depending
on their size, ADCs were given between 25 and
300 questionnaire packs to distribute, with some
requesting additional packs.
In total, 4265 questionnaire packs were sent
to ADCs, of which approximately 3795 were
distributed along with antiviral prescriptions.
Distribution of questionnaire packs by ADCs
began on the 10 November 2009 and continued
until approximately 9 January 2010. Details of
the spatial distribution of ADCs can be found in
Table 1.

Participants
Overall, 317 initial surveys were returned and 308
follow-up surveys were sent out (nine participants
did not provide an address). A total of 179 followup surveys were eventually returned (45 of which
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TABLE 1 Spatial distribution of the study sample and response ratea
Region

ADCs
recruited

Approximate no. of
questionnaires distributed

Initial response
(rate) (n, %)

Follow-up response
(rate) (n, %)

East of England

5

566

East Midlands

1

200

5 (2.5)

2 (40.0)

London

2

300

19 (6.3)

11 (57.9)

North East

3

619

73 (11.8)

34 (46.8)

46 (8.1)

30 (65.2)

North West

3

350

16 (4.6)

10 (62.5)

South East Coast

3

200

14 (7.0)

9 (64.3)

South Central

3

412

45 (10.9)

26 (57.8)

South West

4

252

32 (12.7)

20 (62.5)

West Midlands

4

384

41 (10.7)

22 (53.7)

Yorkshire and the
Humber

3

512

26 (5.1)

15 (57.7)

Total

31

3795

317 (8.4)

179 (56.5)

a Follow-up surveys were issued to only those who returned the initial survey; the follow-up response rate is therefore
defined as the fraction of initial respondents who also returned a follow-up survey.

had received a reminder). The interval between
completing the initial and the follow-up surveys
had a median of 19 days and an interquartile range
(IQR) of 14 to 30 days. The overall response rate
was disappointingly low – see below for further
discussion (see Chapter 4 – Discussion). The rest
of this report will describe the results provided by
these 179 participants, which will be referred to as
the ‘study population’.
The spatial distribution of participating ADCs and
of participants is shown in Table 1. In some cases,
participating ADCs were unable to confirm exactly
how many initial surveys they distributed; in such
cases we have assumed that all of the initial surveys
that were sent to them were given out.

Population characteristics
The study population was not evenly split by
gender (40.2% male, 59.8% female). The median
age of the study population was 47 (IQR 27 to 56).
The demographic characteristics of the sample
are shown in Table 2. Within our sample, young
adults are under-represented and older adults
over-represented. It is not possible to calculate
the response rates from different groups. Also
included in Table 2 are the characteristics of those
individuals who returned the initial survey but
not the follow-up survey; those returning only the
initial survey tend to be younger and to live in
larger households.

TABLE 2 Study population demographic summarya
Completed initial survey
only (n = 138)

Completed both surveys
(n = 179)

UK population

62.9

59.8

50.9

Age 0–14 (%)

20.6

16.8

17.5

Age 15–29 (%)

22.8

11.2

20.0

Female (%)

Age 30–44 (%)

24.3

17.9

21.1

Age 45–69 (%)

20.6

34.6

19.2

Age ≥ 60 (%)

11.8

19.6

22.1

3.1

2.7

2.4

Mean household
size

a Including those who completed only the initial survey and those who completed both the initial and the follow-up
survey (UK population characteristics included for comparison).
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.
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Within our sample of interest (those who returned
both surveys), 117 (65%) reported that they would
normally attend work/school/college on the day
of their initial survey, while 22 (12%) respondents
reported that they would normally use public
transport on the day of their initial survey.
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The mean household size in the study population
was 2.7, with a median of 2 and an IQR of
2 to 4. As might be expected by the observed
age distribution of the sample, a large fraction of
households contained only one or two people.
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Chapter 3
Results
Describing infection – initial
survey

had a mean reported health state of 3.61 (SD 1.95)
– these two sets of reported health states were not
significantly different.

As anticipated, the vast majority [169 (94.4%)]
of the study population reported that they
were unwell with swine flu on the day that they
completed the initial questionnaire. Ill individuals
were asked to report which symptoms they had
from a list of 14 possibilities. The fraction of
individuals reporting each symptom is shown in
Figure 1. On average, ill individuals reported 7.8
symptoms. Tiredness, cough, headache, fever
and blocked/runny nose were the most common
symptoms, being reported by over 70% of
respondents.

The mean reported health state of individuals on
the day that they felt most ill was 1.98 (SD 1.23).

Describing recovery –
comparing initial and
follow-up questionnaires

Individuals were also asked to record how ill
they felt, on a scale of 0–10, with 0 being the
‘worst imaginable health state’ and 10 the ‘best
imaginable health state’. The distribution of initial
health states of those individuals who reported
that they were unwell with swine flu when they
completed the initial survey is shown in Figure 2.
The mean reported health state was 3.38 [standard
deviation (SD 1.66)]. For comparison, those
individuals who completed only the initial survey

Of those 169 individuals who were unwell
with swine flu when they completed the initial
questionnaire, 146 (86.4%) had recovered by the
time they filled in the follow-up questionnaire. The
median duration of infection of those who had
recovered was 9 days (IQR 6 to 14 days), and 32
(21.9%) of participants reported that they were ill
for over a fortnight.
As anticipated, there were large changes in health
state between the initial and follow-up survey
reports of those who reported that they were no
longer unwell when they completed the followup survey (Figure 3). We see, in most cases, that

Tiredness
Cough
Headache
Fever
Blocked/runny nose
Muscle pain
Loss of appetite
Sore throat
Chills
Joint pain
Nausea
Red eyes
Diarrhoea
Vomiting
0.0

0.2

0.4
0.6
Fraction reporting symptom

FIGURE 1 Fraction of individuals reporting each symptom from the symptoms list.
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FIGURE 2 Distribution of initial health states reported by individuals unwell with swine flu (measured on a scale of 0 – the ‘worst
imaginable health state’ – to 10 – the ‘best imaginable health state’).

participants reported a substantial change in their
health state (mean change 4.92, SD 1.83, p < 0.001,
one-sample t-test).
Participants were asked whether they took time
off work/school/college/child-care group/social
activities because of their illness; 74.1% of the 162
participants who answered reported that they did
take time off. The median length of time off was
6 days (IQR 4 to 8 days) and six (5.0%) respondents
reported that they took over a fortnight away
from work/school/college/child-care group/social
activities.

Overall, 59 individuals (33.0%) reported that they
did not attend work/school/college on the day that
they completed the initial survey, but that they did
attend work/school/college on the day that they
completed the follow-up survey.

Contact patterns
Baseline behaviour –
comparison with POLYMOD
The most extensive survey to date of normal
contact patterns took place in the POLYMOD

0.30

Proportion of population
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0.05
0.00
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FIGURE 3 Change in health state of people who recorded that they were unwell when they filled in the initial survey but had
recovered when they filled in the follow-up survey (n = 146).
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study in 2005–6.15 The POLYMOD study sampled
7290 people around Europe, with 1012 in the
UK; POLYMOD participants completed a contact
diary very similar to that applied in this project. In
order to check the reasonableness of our results, we
will briefly compare them with those produced by
POLYMOD.

and clarity, and to avoid overanalysing a small
database, we restricted ourselves to the following
key measures:

POLYMOD sampled 1012 individuals from the
UK, whose responses we compare with the 155
participants in our survey who reported that they
were well on the day that they completed the
follow-up survey; from these 155 individuals, 144
useable contact diaries were obtained.

•

POLYMOD reported that respondents from the
UK named a mean of 11.74 contacts (SD 7.67);
our results are broadly similar, with a mean of
10.30 contacts (SD 8.51); our study found that
approximately 25% of contacts took place at
home, while POLYMOD reported that 23% of
contacts occurred at home. Our study found that
approximately 40% of contacts involved skin-toskin contact, which is consistent with POLYMOD
(in which the proportion of contacts involving
skin-to-skin contact ranges from about 35% in the
workplace to 75% at home; our study found that
approximately 25% of work/school/college contacts
and 72% of home contacts involved skin-to-skin
contact). Our study reported more contacts taking
place at work/school/college (47% compared with
35%).

•

Our study and POLYMOD are therefore in broad
agreement about ‘normal’ social contact behaviour.
Differences, such as they are, may well be
explained by differences in the sample population
demographics – our study population contained
more older adults – but seasonal differences may
also have played a part (POLYMOD took place
mainly in the spring, our study in the autumn/
winter).

Changes in contact behaviour
The primary aim of this study was to measure
the impact of illness on contact patterns. Here,
therefore, we explore changes in each participant’s
reported contact data. Because the methodology
involved repeated sampling of participants, we
have paired data (i.e. two completed contact
diaries) from each participant.
The completed contact diaries contain a great
deal of detail about contact behaviour, and there
is therefore a multitude of different comparisons
that could be attempted; for the sake of simplicity
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

•
•

•
•
•

•
•
•

all number of contacts listed on the contact
diary
all plus additional contacts listed on the contact
diary plus any ‘additional’ contacts
physical total number of physical (skin-to-skin)
contacts reported
home total number of home contacts recorded
work total number of work/school/college
contacts recorded
other total number of contacts recorded in
travel/leisure/other settings
long duration total number of contacts recorded
that lasted over 1 hour
short duration total number of contacts
recorded that lasted less than 10 minutes
frequent total number of contacts recorded who
were encountered once a week or more
infrequent total number of contacts recorded
who were encountered less than once a month.

In each case, we seek to explore the extent to
which the numbers of these different types of social
contacts differed between the initial and the followup surveys.
We expected the most marked behavioural changes
in those people who were unwell at the time of the
initial survey and had recovered by the time of the
follow-up survey. When restricting our attention to
this subsample (n = 146), we see that there were,
indeed, noticeable changes in contact behaviour
(Figure 4), although contacts taking place at home
did not vary between the initial and follow-up
surveys. The differences between the initial and
follow-up surveys are shown in Table 3. For all types
of a contact except contacts made at home the
differences are highly significant (Wilcoxon signedrank test, p < 0.001). There was no significant
change in the number of home contacts.
The bump on the right of some plots in Figure 4 is
the result of the capping of the number of contacts
permitted, as described above.
Very similar patterns are seen when the sample
is not restricted to those who recovered between
completing the initial and the follow-up surveys
(see Figure 5 and Table 5, Appendix 3). The only
notable difference between Figures 4 and 5 is that,
as we would expect, there are more individuals in
Figure 5 who reported no change in their contact
behaviour.
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FIGURE 4 Change in number of contacts reported in the initial and follow-up surveys by those participants who reported that
they were unwell on the day of the initial survey and had recovered by the time they completed the follow-up survey; for each of the
participants who completed a useable contact diary for both the initial and the follow-up survey (n = 135), the change in number of
contacts of the relevant type is defined as the number recorded in the follow-up survey minus the number recorded in the initial survey.

TABLE 3 The number of contacts reported in the initial and follow-up surveys by those individuals who reported that they were unwell
during the initial survey and recovered by the time they completed the follow-up surveya
Difference (n = 135)

Type of contact

Initial
survey
(n = 141):
mean (SD)

Followup survey
(n = 138):
mean (SD)

All

3.58 (3.75)

10.30 (8.51)

6.82 (9.01)

All plus additional

3.58 (3.75)

12.72 (14.80)

Frequent

2.91 (3.48)

7.33 (7.15)

Infrequent

0.52 (0.11)

Mean
(SD)

Relative difference
(percentage of
follow-up mean)

Median
(IQR)

p-value
(median ≠ 0)

66

4 (1 to 10)

< 0.0001

9.30 (15.45)

73

4 (1 to 11)

< 0.0001

4.49 (7.63)

61

2 (0 to 7)

< 0.0001

2.08 (4.42)

1.61 (4.74)

77

0 (0 to 2)

0.0003

Physical

1.77 (1.75)

4.10 (5.10)

2.36 (5.01)

58

1 (0 to 3)

< 0.0001

Long duration

2.02 (2.29)

5.42 (6.63)

3.45 (6.86)

64

1 (0 to 4)

< 0.0001

Short duration

1.01 (1.45)

2.94 (4.18)

1.99 (4.43)

68

1 (0 to 4)

< 0.0001

Home

2.38 (1.54)

2.58 (2.12)

0.19 (1.81)

7

0 (–1 to 1)

0.5317

Work/school/college

0.73 (3.35)

4.57 (7.92)

3.90 (8.39)

85

0 (0 to 5)

< 0.0001

Other

0.48 (1.16)

3.01 (4.57)

2.59 (4.62)

86

1 (0 to 4)

< 0.0001

a ‘Difference’ refers to the difference in the number of contacts reported by those participants who returned a contact
diary for both the initial and the follow-up questionnaires (n = 135). Mean, SD, median and IQR of the difference are
shown. The median difference is tested for significant difference from zero, and the p-value shown.
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However we view the sample, and whichever
measure of contact we use, we can see that
individuals made substantially fewer contacts when
they were ill than when they were well. Contacts
made by ill participants tended to take place at
home (with very few in the workplace or in other
settings); they were generally with people whom
they met often and for long periods of time and
they often included physical contact.
The distribution of social contacts changed
when people were unwell; unwell people made
approximately two-thirds of their social contacts
at home, falling to one-quarter when they had
recovered, although the reported absolute number
of contacts made at home stayed almost constant.
Not surprisingly, work/school/college contacts and
contacts made in other settings (travel, leisure,
other) fell dramatically when people were ill.
We note, for comparison, that individuals who
completed only the initial survey reported 3.98
contacts on average when they were ill (SD 3.90);

this is not significantly different from the number
of contacts reported in the initial survey by those
who completed both the initial and the follow-up
survey (two sample t-test, p = 0.58).
We postulated that changes in social mixing
patterns may be associated with age, gender,
health status, attendance at work/school/college,
household size and public transport use. However,
because very few participants (6.7%) reported that
their public transport use differed between the two
questionnaires we exclude considerations of public
transport use from the analysis that follows.
An initial simple regression analysis was carried
out, suggesting that the following factors might
have an influence on the observed changes in
contact patterns:
•
•
•

age group (reference group: age 0–14)
gender
returning to work/school/college

TABLE 4 Regression analysis results for factors related to changes in number of contacts reported by those individuals who reported
that they were unwell during the initial survey and recovered by the time they completed the follow-up survey, and who returned a
completed contact diary from both the initial and the follow-up survey (n = 135)a
Contact type

Factor

All plus additional

Returning to work

11.00

All
Frequent
Infrequent

Short duration

p-value

r2

5.91 to 16.09

< 0.001

0.15

< 0.001

0.24

Returning to work

8.12

5.27 to 10.98

0.70

0.10 to 1.29

0.022

Returning to work

6.76

4.31 to 9.21

< 0.001

0.18

0.66

0.33 to 1.00

< 0.001

0.10

–0.57

–1.12 to –0.02

0.041

Change in no. of symptoms
Age 15–29

2.05

0.09 to 4.02

0.041

House size

–0.96

–1.84 to –0.08

0.032

Change in no. of symptoms

Long duration

95% confidence interval

Change in no. of symptoms

House size
Physical

Coefficient

0.47

0.09 to 0.84

0.015

Age 45–59

–3.21

–5.83 to –0.59

0.017

Age over 60

–3.46

–6.65 to –0.27

0.034

3.70

1.32 to 6.07

0.003

Age 30–44

–4.85

–8.29 to –1.42

0.006

Age 45–59

–4.96

–8.10 to –1.81

0.002

Age over 60

–3.92

–7.75 to –0.08

0.045

Returning to work

2.06

0.56 to 3.56

0.007

Change in no. of symptoms

0.43

0.12 to 0.75

0.007

Returning to work

0.13

0.15

0.10

Home

No significant factors

Work

Returning to work

9.09

6.55 to 11.63

< 0.001

0.27

Other

Returning to work

–2.04

–3.64 to –0.44

0.013

0.05

a Analysis includes only factors with p-value < 0.05. ‘Work’ should be interpreted as covering work, school and college.
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•

•
•

change in health (measured as a binary unwell/
well, or as change in number of symptoms
reported, or as change in self-assessed health
status recorded on a 10-point scale)
household size (the number of people in the
participant’s household, not including the
participant)
change in day of the week (from weekday to
weekend or vice versa).

These factors were included in a backwards,
stepwise regression model, with the factor with the
largest non-significant p-value being removed at
each step and the model rerun until all remaining
factors were significant (p < 0.05). Results are shown
in Table 4. The data set contains a small number
of outliers, and therefore the confidence intervals
should be treated with caution.
As we can see, although there is a great deal of
variation that is not explained by the model,
several factors emerge as significant: returning
to work/school/college, change in number of
symptoms, age and household size.
Returning to work/school/college was associated
with a large increased change in the number of
contacts reported, being a significant factor in the
change in all-plus-additional contacts (p < 0.001),
all contacts (p < 0.001), frequent contacts
(p < 0.001), long-duration contacts (p = 0.003),
short-duration contacts (p = 0.007), contacts in
‘other settings’ (p = 0.013) and (unsurprisingly)
work/school/college contacts (p < 0.001).
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The change in the number of symptoms reported
was also associated with an increased change in
numbers of social contacts, being a significant
factor in the change in all contacts (p = 0.022),
infrequent contacts (p < 0.001), physical contacts
(p = 0.015) and short contacts (p = 0.007).
Older age was associated with a reduced change
in number of contacts: younger adults reported
a larger change in their number of infrequent
contacts (p = 0.041), whereas older adults reported
a smaller change in their number of physical
contacts (p = 0.017 for ages 45–59, p = 0.034 for
ages over 60) and long-duration contacts (p = 0.006
for ages 30–44, p = 0.002 for ages 45–59, p = 0.045
for ages over 60).
A larger household was associated with a smaller
change in the number of infrequent contacts
(p = 0.041) and physical contacts (p = 0.032).

School closure
A similar paired survey carried out in schools to
compare mixing patterns during the half-term
holiday with those during school term observed
large changes in social contact behaviour (see
Appendix 2 for further details). Pupils who
completed the survey reported, on average, 18.51
contacts (‘All’ contacts, in the terminology above)
each day during term time and 9.24 during the
half-term holiday, a reduction of over 50%. The
change in number of contacts was highly significant
(Wilcoxon signed-rank test, p < 0.0001).
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Chapter 4
Discussion

B

eing infected with diagnosed swine flu had
a considerable impact on the social contact
patterns of those who participated in the study.
Infected participants generally took time away
from work/school/college and from social activities,
and therefore made considerably fewer contacts
when they were ill than when they had recovered.
Participants made approximately two-thirds fewer
contacts when they were unwell.
There was an observed tendency for the more
transient contacts (infrequent contacts and
contacts not involving physical contact) to be
more influenced by illness than stronger contacts
(frequent contacts and physical contacts). This
again is unsurprising, as stronger contacts are more
likely to be made in the home.
The regression analysis made clear the important
role played by the workplace (or school, or college)
on social contacts – returning to work was, by some
distance, the most significant predictor of increased
numbers of contacts.
The seriousness of infection also appeared to play
a role, again confirming our intuition; the greater
the change in the number of symptoms reported,
the greater the change in the number of contacts.
Differences between age groups emerged, with
those in younger age groups tending to have a
greater change in their contact patterns; this can
be explained by the differences in social mixing
patterns between schools and workplaces, with
older individuals appearing to mingle in smaller
groups than younger individuals.
The results of the study were highly statistically
significant, and the changes in measured contact
behaviour were large. However, the study suffered
from a number of limitations.
There was an apparently extremely low response
rate; almost 3800 questionnaires were distributed
along with antiviral prescriptions, and only
slightly over 300 returned. Although we have
no way of verifying that survey forms given to
a potential participant’s ‘flu friend’ did in fact
reach the potential participant, in the worst
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case this represents a response rate of only
8.4%. Furthermore, of the 308 follow-up surveys
posted to participants who had completed the
initial survey, only 179 were returned, of which
146 individuals reported that they were unwell
when they completed the initial survey and had
recovered by the time they completed the follow-up
survey. Not only was this disappointing, but also it
was some distance below the response rate obtained
by a survey using very similar methodology: a twopart postal questionnaire survey (the EQ-5D study)
carried out during the early stage of the 2009 swine
flu pandemic received a response rate of 45%.3 We
postulate that, with hindsight, the low response rate
was predictable; by the time the study was under
way swine flu had been circulating in the UK for
several months. After the initial media frenzy and
the surge of attention that was generated by the
launch of the NPFS, public interest had waned. By
the time the sampling took place it was clear that
the epidemic was in decline, and far fewer antiviral
prescriptions were being distributed than at the
epidemic’s peak.25 For example, according to the
Health Protection Agency weekly national influenza
reports,26–31 there were an estimated 84,000 new
cases in England in the peak week, the final week
of October; by the middle of November, weekly
incidence had fallen to 53,000 cases and to 22,000
by the end of November. Autumn weekly antiviral
issues peaked in the penultimate week of October,
had fallen by over 30% by the middle of November,
and by over 40% by the end of November. With
each passing week there were fewer cases, fewer
potential participants, less media and public
interest, and therefore a lower ability to sample and
a lower likely response rate. Delays of a few weeks
made a real difference. Had this study taken place
earlier we believe that an improved response rate
would have been achieved.
Unfortunately, the sluggish nature of the various
stages of approval that the study was obliged to
pass through meant that it was not possible to
carry out the research in as timely a manner as had
been anticipated. Because surveys were distributed
at ADCs, some of which were NHS facilities, it
was necessary to obtain local approval from each
NHS trust within whose area questionnaires
were distributed. Despite assurances that these
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local approvals would take 2–3 days, in practice,
although some were indeed rapid, others took
anything up to 2 months (and some never arrived).
Clearly there is a need to reform the system of
research governance to enable it to respond
effectively to the urgent demands of real-time
pandemic research if such research is to have
a chance of success and of informing policy, as
intended.
It is not clear whether or not there were nonresponse biases within our sample, although
we would be surprised if there were not. When
comparing individuals who returned both the
initial and the follow-up survey with those who
returned only the initial survey, we see that the
latter group tends to be younger and to live
in larger households. However, there was no
significant difference between the groups in terms
of either their reported severity of symptoms or
their number of reported contacts when ill. Thus,
though there are demographic differences, in key
epidemiological and behavioural ways there is no
significant difference between those who completed
both surveys and those who completed only the
initial survey. However, such comparisons tell us
nothing about people who chose not to return the
initial survey. What is almost certain is that the
sample population was not a random sample of
those who were infected with swine flu. Evidence
collected from various sources and presented by
the Health Protection Agency and other groups
worldwide suggests that infection was concentrated
in children.25 Similarly, records collected by the
NPFS show that antiviral distributions were also
concentrated in younger age groups.26–31 So,
although our sample achieved a good coverage
of age groups, it was not a random sample of the
population of interest (i.e. those with swine flu).
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At the time of the study, antiviral prescriptions
were not issued to all individuals with swine flu,
only to those who sought medication. Indeed,
most participants received their diagnosis via a
telephone line or a web page. Thus it may be that
some, although reporting relevant symptoms,
did not have swine flu. The participants probably
ought, therefore, to be thought of as individuals
with influenza-like illness rather than swine flu.
It seems certain that those seeking antiviral
medication were, in general, more ill than those
who did not seek antiviral medication. Therefore,
our sample is likely to be biased towards those
with a more serious infection. This is supported
by evidence from the EQ-5D study, carried out
by the Health Protection Agency at the start of

the pandemic and using similar methods to those
used here, which aimed to recruit all cases of
pandemic influenza; participants in the EQ-5D
study reported an average health state (on a scale
of 0–100) of 44 on their day of worst illness (AJ van
Hoek, Health Protection Agency, 13 May 2010,
personal communication), whereas participants
in our study reported an average worst health
state (on a scale of 0–10) of 1.98. More seriously
ill people would be expected to be more likely to
spend time away from their normal activities, and
therefore to experience a greater change in their
social contact behaviour than those with only mild
infections. In this respect it is likely that our sample
overestimates the extent of behavioural change.
On the other hand, it might be that the principal
difference between seriously ill individuals and
those with less serious illness is the length of time
taken away from work and other activities – the
effect of taking time off may not depend on the
seriousness of the infection, in which case our
results may be more widely applicable.
However, it is not clear that our sample
overestimates the behavioural change of those
seeking antiviral medication. It might well be
the case, for instance, that those who are most ill
(and who therefore change their behaviour the
most) would not feel in a fit state to fill in a survey.
Furthermore, it is possible that those with the
largest numbers of social contacts, when recovered,
might decide that the contact diary would be too
arduous to complete. These factors may lead to our
data underestimating the effect of illness on social
contact patterns.
Because the survey contains questions about
participants’ symptoms and the extent to which
participants take time off work, it is hoped that we
will be able to compare our data with other data
sources, when they become available, to assess the
extent of biases by level of illness or of work-related
behavioural change, thus to allow some corrections
of any observed biases to be attempted.
The study took place in England (the only part
of the UK in which the NPFS was in operation),
therefore it was not possible to assess whether there
were different behavioural changes in response to
infection in other parts of the UK.
As with any self-reported questionnaire, we cannot
be certain that participants answered the questions
in the way that was intended. There may have been
deliberate misreporting of behaviour, or there may
have been misunderstanding of the questions.
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However, potential participants were provided with
contact details (telephone number, e-mail address
and postal address) for the research team and
encouraged to make contact with any questions
they had; only one query was received.
The brief school survey, although of limited
size, gave the first survey-based quantitative
measurements of the changes in contact patterns
of school pupils occurring during school holiday
periods. It is clear that school holidays have a
large impact on social contacts, with children
making about one-half of their number of termtime contacts during the holiday period. This

observation helps explain the change in swine flu
incidence that was seen during both the school
summer holiday and, to a lesser extent, during
the autumn half-term holiday.25 Despite the low
sample size, the measured behaviour change was
highly significant. Although, as described, the
study contained a range of biases and limitations,
we are confident that the results obtained are a
significant step forwards towards a more accurate
understanding of the impact of illness on contact
patterns. This understanding will facilitate more
accurate mathematical modelling of epidemics,
reduce the need for ad hoc approximations and aid
future pandemic planning.
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Chapter 5
Conclusions

T

he evidence from this study suggests that
ill individuals make substantial changes
to their social contact patterns. Participants in
the study made approximately two-thirds fewer
social contacts when they were ill compared with
when they had recovered. The changes in contact
patterns were strongly linked to absence from work
and the severity of the reported illness, with age
and household size also playing a role.
Epidemiological modellers should therefore be
wary of using data about ‘normal’ contact patterns
to parameterise mathematical models of disease
spread, and should consider the implications of
illness-related behavioural changes on model
predictions. Of course, the changes measured here
apply to symptomatic individuals, and care should
be taken to use these data appropriately in cases
when infected individuals may be asymptomatic or
when infectiousness begins before symptom onset.
This study highlights areas for future research.
Of particular value would be a more detailed
study that aims to recruit a representative sample
of cases; the study here, owing to its sampling
methodology and the time constraints under which
it took place, almost certainly ended up with a
sample population that was experiencing relatively
severe symptoms. Although such people are of

interest, they may well display greater behavioural
change than the average infected case. It would
be of value, perhaps during forthcoming seasonal
flu seasons, to carry out studies that measure the
extent of behavioural change in a broader crosssection of infected cases.
The brief school study suggested that school
children made approximately twice as many social
contacts during school term as they do during the
school holidays. As it was clear that children played
a dominant role in the swine flu pandemic and
might be expected to do so in future pandemics,
and as it was apparent from the UK incidence
data that normal patterns of school holidays
had a significant impact on transmission, we
advocate more detailed studies of the social contact
patterns of school children, particularly focusing
on differences between school terms and school
holidays. Our experience, in this and other work
(KTD Eames, unpublished), is that for school-based
studies to be successful the research teams must
be prepared to make a substantial investment of
time and energy – such studies are therefore best
conceived as long-term projects, achieving high
levels of engagement with participating schools,
rather than as rapid exercises. The presence of a
pandemic cannot be taken as a guarantee of high
participation.
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Appendix 1
Survey forms
Initial survey

Contact diary

he first part of the survey asks for general
(background) information. Note: each form
was marked with a two-letter code denoting the
ADC at which the survey was distributed – each
ADC had its own two-letter code. Each returned
form had a three-digit code appended to this ADC
code, and the resulting compound code was written
on the follow-up forms sent to that participant,
allowing a participant’s initial and follow-up data to
be linked.

The same contact diary form was used for both the
initial and the follow-up surveys.

T

Follow-up survey
The follow-up survey contained a shorter
background questionnaire, and a second contact
diary (identical to the first).
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Muscle pain
Joint pain

Tiredness
Headache
Cough

Name (person to whom the follow-up questionnaire should be addressed):

_____________________________________________

(d) Please list their ages

(c) How many people (other than you) live in your household? __________

About your household

Postcode ______________________

__________________________________________

__________________________________________

Address ________________________________________

___________________________________

Loss of appetite

Sore throat

Red eyes

Diarrhoea

Vomiting

Nausea

best
imaginable
health state

•

NO (circle one)

•

Are you still taking the treatment? YES

NO (circle one)

If YES, then...
• On what date did you start taking the treatment? __________

YES

(i) Have you taken Tamiflu (oseltamivir) or Relenza (zanamivir) antiviral
treatment?

worst
0---1---2---3---4---5---6---7---8---9---10
imaginable
health state

(h) How do you feel today? (Mark a point on the line below)

Blocked/runny nose

Chills

If YES, which symptoms do you have today (circle all that apply):

•
Fever

If NO, on what date did you recover? __________

•

NO (circle one)

We would like to send you a follow-up questionnaire in about 2 weeks, so we
can compare your social contact patterns while you are ill with your social
contact patterns once you are feeling better. Your name and address will
only be used to send the follow-up questionnaire. They will not be kept or
passed on to anyone else.

(b) Gender __________

(a) Age __________

YES

(f) On what date did you first become unwell with swine flu? __________

Day of the week __________
(g) Are you still unwell today?

About your illness

Today’s date __________

About yourself (the person receiving antiviral medication)

(e) How many people in your household other than you currently have
diagnosed swine flu? __________
• How many of them are taking Tamiflu (oseltamivir) or Relenza
(zanamivir) antiviral treatment? __________

This questionnaire is for the person who has been given antiviral
medication. If that person is a child then an adult can complete it on their
behalf but should answer from the point-of-view of the child.

Background questionnaire

Appendix 1

YES

NO (circle one)

best
imaginable
health state
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NO (circle one)

NO (circle one)

NO (circle one)

NO (circle one)

YES

NO

NOT APPLICABLE (circle one)

(q) Have you been to work / school/ /college today?

YES

(p) Do you normally attend work / school / college?

Your daily routine

YES

(o) Would you normally use public transport (bus/train/tram/underground)
today?

YES

(n) Did you use public transport (bus/train/tram/underground) today?

Using public transport

YES

(m) Has anyone taken time off work to take care of you whilst you have
been ill with swine flu?

Receiving care from others

(l) Did you spend last night in hospital?

worst
0---1---2---3---4---5---6---7---8---9---10
imaginable
health state

(k) How did you feel on that day? (Mark a point on the line below)

(j) On what date did you feel most ill with swine flu? __________

NO

NOT APPLICABLE (circle one)

NO

NOT APPLICABLE (circle one)

NO (circle one)

At the end of the day, once you have completed this background questionnaire and checked all
the entries are correct, please return it and the completed contact diary to us using the pre-paid
envelope provided.

YES

• If YES, then are you off work / school / college / playgroup / nursery
/ childcare group / social activities today because of your illness?

YES

(s) Have you taken time off work / school / college / playgroup / nursery /
childcare group / social activities because of your illness?

YES

(r) Is your workplace / school / college currently closed due to swine flu?
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(Yes or
No)?

Was
(or age (Male or there
range) Female) skin to
skin
contact
Home

1-4 hours

10mins-1 hour

5-10 mins

Under 5 mins

Where?

Where did you meet this person
(tick all that apply)?
Work/ School/
College

How long?

Travel

Over the day, for how long were
you with this person (tick one)?

How often?

How often do you normally meet
this person (tick one)?

Please turn over if you need more space

Leisure
activity

Gender

Other

Age

Daily or
almost daily

Name (or description) of
contact
Over 4 hours

Day of the week____________________

Once or twice
weekly

Today’s date ____________________

This questionnaire is for the person who has been given antiviral medication. If that person is a child then an adult
can complete it on their behalf but should respond from the point-of-view of the child.

Once or twice
monthly

Please cut off this
column before
returning the form.

Less than
monthly

304
Never met
before

Contact diary

Appendix 1

Name (or description) of
contact
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(Yes or
No)?

Where?

Travel

Home

Over 4 hours

1-4 hours

10mins-1 hour

5-10 mins

Under 5 mins

Other

Leisure
activity

At the end of the day, once you have completed this contact diary and checked all the entries are correct, please return it and
the completed background questionnaire to us using the pre-paid envelope provided.

If not, how many other people did you meet today? __________

Daily or
almost daily

How often?

Once or twice
weekly

How often do you normally meet
this person (tick one)?
Once or twice
monthly

Where did you meet this person
(tick all that apply)?

Less than
monthly

How long?

Never met
before

Over the day, for how long were
you with this person (tick one)?
Work/ School/
College

Did you include everyone you met today? __________

Gender

Was
(or age (Male or there
range) Female) skin to
skin
contact

Age
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306

Chills

Loss of appetite

Muscle pain

Joint pain

Blocked/runny nose

Sore throat

Tiredness

Headache

Cough

Red eyes

Diarrhoea

Vomiting

Nausea

If YES, which symptoms do you have today (circle all that apply):

•

Fever

If NO, what date did you recover? __________

NO (circle one)

•

(b) Are you still unwell with swine flu today?

YES

How many of them are taking Tamiflu (oseltamivir) or Relenza
(zanamivir) antiviral treatment? __________

About your illness

•

(a) How many people in your household other than you currently have
diagnosed swine flu? __________

About your household

Day of the week __________

Today’s date __________

This questionnaire is for the person who completed the questionnaire that
they received with their antiviral medication; if that person is a child then an
adult can complete the questionnaire on their behalf but should answer from the
point-of-view of the child.

Background questionnaire [follow-up]
best
imaginable
health state

NO (circle one)

_________

o If NO, what date did you stop taking the treatment?

YES

If YES, are you still taking the treatment?

NO (circle one)

YES

NO (circle one)

best
imaginable
health state

__________

• If YES, then how many days have they taken off so far, including
today (only counting days when they would have gone to work)?

(h) Did anyone take time off work to take care of you whilst you were ill
with swine flu?
YES NO (circle one)

Receiving care from others

(g) Did you spend last night in hospital?

worst
0---1---2---3---4---5---6---7---8---9---10
imaginable
health state

(f) How did you feel on that day? (Mark a point on the line below)

(e) What date did you feel most ill with swine flu? __________

•

YES

(d) Have you taken Tamiflu (oseltamivir) or Relenza (zanamivir) antiviral
treatment?

worst
0---1---2---3---4---5---6---7---8---9---10
imaginable
health state

(c) How do you feel today? (Mark a point on the line below)

Appendix 1

NO (circle one)

NO (circle one)

NO

NOT APPLICABLE (circle one)
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NO

NOT APPLICABLE (circle one)

NOT APPLICABLE (circle one)

If YES, then how many days did you take off? __________

NO

At the end of the day, once you have completed this background questionnaire and checked all
the entries are correct, please return it and the completed contact diary to us using the pre-paid
envelope provided.

•

YES

(m) Did you take time off work / school / college / playgroup / nursery /
childcare group / social activities because of your illness?

YES

(l) Is your workplace / school / college currently closed due to swine flu?

YES

(k) Have you been to work / school / college today?

Your daily routine

YES

(j) Would you normally use public transport (bus/train/tram/underground)
today?

YES

(i) Did you use public transport (bus/train/tram/underground) today?

Using public transport
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Appendix 2
School closure study

I

n summer 2009, in the early stages of the swine
flu pandemic, several schools in the UK closed
as a result of swine flu infections. It was expected
that such closures would happen again in autumn
2009, either because of large numbers of cases
in pupils or because of staff shortages owing
to sickness. To help assess the impact of these
closures on contact patterns, and therefore on
transmission, it was planned to carry out a study
similar to that described above, recruiting school
children to complete a contact diary once when
their school was closed as a result of swine flu and
once when the school had reopened. Such a study
would have helped us understand the impact of
unplanned closures on children’s mixing patterns
and informed us about the use of school closure as
a control policy.
However, the UK swine flu epidemic in autumn
2009 was milder than expected, and school
closures did not occur. The planned study could
not, therefore, take place. Instead, as the study
materials had already been developed, we took
the opportunity to carry out a half-term study –
asking pupils to complete a contact diary once
during their spring half-term holiday and once
during term time. This adapted study clearly
does not inform us about the effects of unplanned
closures, but instead quantifies the impact of school
holidays.
Eight schools in London and Sussex were recruited
to take part, and approximately 1100 study packs
were distributed. All questionnaire forms were

contained in the study pack, so participants (or
their parents/guardians) needed to keep hold of
the follow-up survey forms until the appropriate
date. The initial and follow-up surveys were
clearly distinguished within the study pack, and
clear instructions given to ensure that forms
were completed on the correct days (all forms
were dated by participants, and forms filled in
incorrectly could be excluded from the analysis).
This approach enabled us to avoid having to ask
for anyone’s name or address. In total, 134 forms
were completed correctly (a response rate of
approximately 12%) and, from these, a total of 119
paired contact diaries (response rate 10.9%) were
obtained.
The results provided by those who participated
are clear: during term time, participants reported
an average of 18.51 contacts (95% confidence
interval 17.03 to 20.00), whereas during the
school holiday they reported an average of 9.24
contacts (95% confidence interval 8.15 to 10.32).
There was a significant difference in the number
of contacts reported in term time compared with
during the half-term holiday (difference = 9.28;
95% confidence interval 7.77 to 10.79; p < 0.0001,
Wilcoxon signed-rank test).
The sample is small and perhaps unrepresentative;
however, within our sample children made
approximately one-half of the number of social
contacts during a day in the half-term holiday that
they made during term time.
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Appendix 3
Contact pattern changes – complete data set

I
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Frequency

completed the follow-up survey. For completeness,
Figure 5 and Table 5 show the equivalent data for
all participants (i.e. including those who were still
unwell when they completed the follow-up survey).

25
Frequency

Frequency

n Chapter 3, Figure 4 and Table 3 show the
changes in contacts recorded by participants
who reported that they were unwell when they
completed the initial survey but who reported
that they had recovered by the time that they

–10
0
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Difference in short duration contacts

40
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0

–10
0
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Difference in other contacts

FIGURE 5 Change in number of contacts reported in the initial and follow-up surveys; for each of the participants who completed a
useable contact diary for both the initial and the follow-up survey (n = 165), the change in number of contacts is defined as the number
recorded in the follow-up survey minus the number recorded in the initial survey.
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TABLE 5 The number of contacts reported in the initial and follow-up surveysa
Difference (n = 165)

Mean (SD)

Relative difference
(percentage of
Median
follow-up mean)
(IQR)

p-value
(median ≠ 0)

9.76 (8.15)

6.08 (8.67)

62

4 (0 to 10)

< 0.0001

12.10 (14.44)

8.06 (16.04)

67

4 (0 to 9)

< 0.0001

7.12 (6.90)

4.11 (7.31)

58

2 (0 to 7)

< 0.0001

0.49 (1.07)

1.85 (4.06)

1.39 (4.34)

75

0 (0 to 2)

0.0001

Physical

1.72 (1.70)

3.76 (4.80)

2.06 (4.70)

55

1 (0 to 3)

< 0.0001

Long duration

2.07 (2.25)

5.17 (6.38)

3.13 (6.58)

61

1 (0 to 4)

< 0.0001

Short duration

1.06 (1.72)

2.71 (3.97)

1.68 (4.34)

62

1 (0 to 3)

< 0.0001

Home

2.41 (1.61)

2.60 (2.09)

0.16 (1.75)

6

0 (–1 to 1)

Work

0.78 (3.20)

4.36 (7.55)

3.64 (7.96)

83

0 (0 to 5)

< 0.0001

Other

0.57 (1.32)

2.71 (4.25)

2.18 (4.41)

80

0 (0 to 3)

< 0.0001

Type of
contact

Initial survey Follow-up
(n = 172),
survey (n = 168),
mean (SD)
mean (SD)

All

3.74 (3.76)

All plus
additional

4.12 (6.10)

Frequent

3.05 (3.48)

Infrequent

0.3740

a The ‘difference’ figures refer to the difference in the number of contacts reported by those participants who returned
a contact diary for both the initial and the follow-up survey (n = 165). Mean, SD, median and IQR of the difference are
shown. The median difference is tested for significant difference from zero, and the p-value shown.
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Abstract
Vaccine effectiveness in pandemic influenza – primary
care reporting (VIPER): an observational study to
assess the effectiveness of the pandemic influenza
A (H1N1)v vaccine
CR Simpson,1* LD Ritchie,2 C Robertson,3,4 A Sheikh1 and J McMenamin4
Allergy & Respiratory Research Group, Centre for Population Health Sciences, The University of
Edinburgh, UK
2
Centre of Academic Primary Care, University of Aberdeen, UK
3
Department of Statistics and Modelling Science, University of Strathclyde, Glasgow, UK
4
Health Protection Scotland, Glasgow, UK
1

*Corresponding author
Objectives: To determine influenza A (H1N1)v
vaccine effectiveness (VE) in the Scottish population
at an early stage of the 2009–10 H1N1v vaccination
programme, using a sentinel surveillance network of
41 general practices contributing to the Practice Team
Information (PTI) network.
Methods: Retrospective cohort study using record
linkage. Using the Community Health Index (CHI)
number, general practice patient-level data were
extracted and linked to the Scottish Morbidity
Record (SMR) catalogue, containing information on
all inpatient hospitalisations in Scotland. The Health
Protection Scotland (HPS) data set was also used,
consisting of laboratory-confirmed cases of influenza
A (H1N1)v from the practices. The study involved a
longitudinal evaluation of the aspect of the influenza A
(H1N1)v vaccination programme implemented through
general practice in autumn/winter 2009.
Results: At 25 December 2009, vaccine uptake
estimates for the study population were 12.0% (95%
CI 11.9 to 12.1). For those patients in an at-risk
group (n = 59,721), the uptake rate was 37.5% (95%
CI 37.1 to 37.9). Among the 1492 patients swabbed,
467 were positive for H1N1, giving a positivity rate
of 31.3% [95% confidence interval (CI) 29.0 to 33.7].
Among those in a clinical risk group who were not
vaccinated, 41.3% (95% CI 35.6 to 46.9) tested positive
for influenza A (H1N1)v, a significant difference from
the H1N1 positivity percentage among patients with
no clinical risk (p < 0.01). Among those vaccinated and
in a clinical risk group, only one patient (5%, 95% CI
0.3 to 23.6) tested after vaccination was positive for
influenza A (H1N1)v. By comparing postvaccination
swabs in those who were vaccinated with swabs
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

taken in those who remained unvaccinated, the VE
was found to be 95.0% (95% CI 76.0 to 100.0). In
the study population there were 2739 admissions to
hospital, of which 1241 were emergency admissions;
all 48 emergency hospitalisations for influenza and
pneumonia occurred in patients who did not receive
the vaccine. VE for single or combined end points of
influenza and pneumonia hospitalisation for all patients
was estimated at 100.0% (95% CI ∞ to 100.0). There
were 132 hospitalisations in the unvaccinated group
versus five in the vaccinated group for cardiovascularrelated conditions. There were 193 hospitalisations in
the unvaccinated group versus nine in those vaccinated
in the group of patients admitted for influenza,
pneumonia, chronic obstructive pulmonary disease
(COPD) and cardiovascular-related conditions. VE
for cardiovascular-related conditions alone, or in
individuals with influenza, pneumonia COPD and
cardiovascular-related conditions, was 71.1% (95%
CI 11.3 to 90.6) and 64.7% (95% CI 12.0 to 85.8)
respectively.
Conclusions: Evidence from swabs submitted from
patients in the cohort who presented in general
practice with influenza-like illness suggests that
the introduction of influenza A (H1N1)v vaccine
in Scotland during 2009 was associated with a
high degree of protection. Influenza A (H1N1)v
immunisation in primary health-care settings appears
to be both effective and widely acceptable, and should
continue to be the mainstay of disease prevention for
at-risk patients. A further analysis encompassing the
whole influenza season is required to cover more days
of vaccination exposure and increase precision.
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List of abbreviations
CHI

Community Health Index

HPS

Health Protection Scotland

CI

confidence interval

ISD

Information Services Division

CMO

Chief Medical Officer

OR

odds ratio

COPD

chronic obstructive pulmonary
disease

PCCIU

Primary Care Clinical
Informatics Unit

CRH

cardiovascular-related
hospitalisation

PTI

Practice Team Information

GP

general practitioner

RR

rate ratio

GROS

General Register Office for
Scotland

SMR

Scottish Morbidity Record

VE

vaccination effectiveness

All abbreviations that have been used in this report are listed here unless the abbreviation is well
known (e.g. NHS), or it has been used only once, or it is a non-standard abbreviation used only in
figures/tables/appendices, in which case the abbreviation is defined in the figure legend or in the
notes at the end of the table.
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Executive summary
Objectives
To determine influenza A (H1N1)v vaccine
effectiveness (VE) in the Scottish population at
an early stage of the 2009–10 H1N1v vaccination
programme, using a sentinel surveillance network
of 41 general practices contributing to the Practice
Team Information (PTI) network.

Methods
The PTI network of general practices covers a 5%
sample of the Scottish population (n = 246,368).
Using the unique Community Health Index (CHI)
number, general practice patient-level data were
extracted and linked to the Scottish Morbidity
Record (SMR) catalogue, which has information
on all inpatient hospitalisations in Scotland. We
also used the Health Protection Scotland (HPS)
data set, which consists of laboratory-confirmed
cases of influenza A (H1N1)v from the practices.
The study involved a longitudinal evaluation of
the aspect of the influenza A (H1N1)v vaccination
programme implemented through general practice
in autumn/winter 2009. Primary care practices
were given financial incentives to record and code
additional data electronically, over and above
that routinely recorded for clinical care or as part
of the PTI project, including: H1N1 vaccination
status, age, deprivation status, pregnancy, and,
where it was feasible, health worker status. During
the study period, we assessed the vaccination
uptake in the relevant high-risk populations, i.e.
pregnant women, children (< 5 years), health-care
workers and patients with at-risk comorbidities.
For VE using information from linked virological
swab data, a logistic regression model was fitted
adjusting for the effects of gender, age, deprivation
and being in an at-risk morbidity group.
Admission rates to hospital for influenza-related
serious morbidity were determined in vaccinated
and unvaccinated patients, stratified by at-risk
populations, age bands, sex, and socioeconomic
status. VE estimates were derived from Poisson
regression models, adjusting for gender, age,
deprivation and clinical risk group. Influenzarelated serious morbidity in vaccinated and

unvaccinated patients in the whole population was
calculated according to vaccination status for the
target groups. An adjustment to the standard error
of the estimated effect was made to account for
clustering of patients within practices.

Results
At 25 December 2009, vaccine uptake estimates for
the study population were 12.0% [95% confidence
interval (CI) 11.9 to 12.1]. For those patients
in an at-risk group (n = 59,721), the uptake
rate was 37.5% (95% CI 37.1 to 37.9). Amongst
2203 pregnant women (4.3% of women aged
15–44 years) and 1314 health-care workers (0.8%
of working-aged people aged 18–65 years), rates of
vaccine uptake were 33.0% (95% CI 31.0 to 34.9)
and 26.4% (95% CI 24.0 to 28.8), respectively.
More male [odds ratio (OR) 2.67, 95% CI 1.44 to
4.96] health-care workers were vaccinated than
female health-care workers. Among the 1492
patients swabbed, 467 were positive for H1N1,
giving a positivity rate of 31.3% (95% CI 29.0
to 33.7). Among those in a clinical risk group
who were not vaccinated, 41.3% (95% CI 35.6
to 46.9) tested positive for influenza A (H1N1)
v. This represented a significant difference from
the H1N1 positivity percentage among patients
with no clinical risk (p < 0.01). Among those
vaccinated and in a clinical risk group, only one
patient (5%, 95% CI 0.3 to 23.6) tested after
vaccination was positive for influenza A (H1N1)
v. By comparing postvaccination swabs in those
who were vaccinated with swabs taken in those who
remained unvaccinated, the VE was found to be
95.0% (95% CI 76.0 to 100.0). There were 2739
admissions to hospital in the study population,
of which 1241 were emergency admissions. All
48 emergency hospitalisations for influenza and
pneumonia occurred in patients who did not
receive the vaccine. VE for single or combined end
points of influenza and pneumonia hospitalisation
for all patients was estimated at 100.0% (95% CI ∞
to 100.0). There were 132 hospitalisations in the
unvaccinated group versus five in the vaccinated
group for cardiovascular-related conditions. There
were 193 hospitalisations in the unvaccinated
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group versus nine in those vaccinated in the group
of patients admitted for influenza, pneumonia,
chronic obstructive pulmonary disease (COPD)
and cardiovascular-related conditions. VE for
cardiovascular-related conditions alone, or in
individuals with influenza, pneumonia COPD and
cardiovascular-related conditions, was 71.1% (95%
CI 11.3 to 90.6) and 64.7% (95% CI 12.0 to 85.8),
respectively.

Implications for practice
Policy-makers and clinicians should be encouraged
that the VE estimates obtained are comparable
to those found for seasonal influenza and should
strengthen the evidence base for health-care
practitioners involved in distributing vaccine
in other countries. Influenza A (H1N1)v
immunisation in primary health care settings is
both effective and widely acceptable, as evidenced
by high uptake rates, and should continue to be the
mainstay of disease prevention for at-risk patients.

Research recommendations
A further analysis encompassing the whole
influenza season is required to encompass more
days of vaccination exposure, which will increase
precision (with resulting narrower confidence
intervals). For pregnant women and under-5-yearolds, a further study using a greater time period
of exposure is required to calculate and present
meaningful results. A future study that will repeat
this data linkage and allow the calculation of
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longer-term VE (in reducing both morbidity and
mortality) should be undertaken later in 2010.

Conclusions
Evidence from swabs submitted from patients in
the cohort presenting with influenza-like illness
in general practice suggests that the introduction
of influenza A (H1N1)v vaccine in Scotland
during 2009 was associated with a high degree
of protection against influenza A (H1N1)v. In
addition, receipt of influenza A (H1N1)v vaccine
was associated with a reduction in both admission
for cardiac-related conditions and for the
combined category of influenza, pneumonia,
COPD and cardiac conditions. Policy-makers ought
to be encouraged that the VE estimates obtained
are comparable to those found for seasonal
influenza. Additionally, as the first large-scale
demonstration of effectiveness in a UK population,
these interim results should help strengthen
the evidence base for health-care practitioners
involved in distributing influenza A (H1N1)v
vaccine in other countries, now that the phased
roll-out has been completed in the UK. Influenza
A (H1N1)v immunisation in the primary health
care setting is both effective and widely acceptable,
as evidenced by high uptake rates, and should
continue to be a mainstay of disease prevention for
at-risk patients. Whether the reduced incidence
of severe complications of influenza will persist or
a reduction in mortality has occurred will only be
apparent when data collected from later in 2010
are analysed.
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Chapter 1
Introduction

I

n the last century, there were three pandemics
(global epidemics) of influenza (1918–19, 1957–
58, 1968–69), with these resulting in considerable
morbidity and mortality; the numbers of deaths
in these pandemics have been estimated at 20–40
million, 1 million and 1 million, respectively.
The lack of herd immunity to the novel influenza
viruses implicated (i.e. H1N1, H2N2 and H3N2) is
believed to have been a key factor contributing to
these very high numbers of deaths.1 The influenza
A subtype: H1N1 virus, which emerged in Mexico
in March 2009, was subsequently declared a
pandemic by the World Health Organization in
June 2009.2
In the light of data that incentivised immunisation
programmes delivered in primary health-care
settings being shown to be acceptable (as evidenced
by high uptake rates) and effective in reducing
morbidity and mortality,3 and evidence that
seasonal influenza vaccination has been shown
to reduce the risk of hospitalisation and death
from pneumonia or influenza by 27% and 48%
respectively,4 the Chief Medical Officer (CMO) for
England and the Department of Health instituted
a targeted vaccination programme.5 This was
mirrored in Scotland by the CMO (Scotland) and
Scottish Government. Production of influenza A
(H1N1)v vaccinations began soon after outbreaks

in the USA and Europe, with two vaccines being
adopted for the UK national immunisation
programme: Pandemrix (GlaxoSmithKline),
which requires one dose, and Celvapan (Baxter
Healthcare), which requires two doses at least
3 weeks apart. The vaccination process in the UK
began on 22 October 2009 and was initially offered
to frontline health-care workers and pregnant
women; those with underlying health conditions
that may predispose (and in particular people with
respiratory disease) (Table 1) who were at increased
risk of serious illness or death from influenzalike illness were also targeted in this first phase.
In December 2009, phase II of the immunisation
programme targeted children aged between
6 months and 5 years to receive the vaccination.
Observational studies can be used to estimate
the effectiveness of health-care interventions in
situations where it is unethical and/or not feasible
to mount more rigorous experimental studies,
as is the case in the context of the 2009 HIN1
pandemic.6 Building on related pilot work,3 we
sought to determine influenza A (H1N1)v vaccine
uptake and effectiveness for 2009 in the Scottish
population using a sentinel surveillance network of
general practices, the Practice Team Information
(PTI) network.
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Chapter 2
Methods
Overview of methods
The impact of the Scottish 2009 pandemic
H1N1 vaccination programme was evaluated
using a retrospective cohort design to study
vaccination effectiveness (VE). This was achieved by
ascertaining the uptake of the influenza A (H1N1)v
vaccine by the relevant at-risk populations, i.e.
patients with relevant comorbidities and pregnant
women, and assessing the reduction in the
expected incidence of influenza-related serious
morbidity. Figure 1 gives an overview of the study
design and the data sources used.

Setting
The PTI network of 41 general practices covers a
5% broadly representative sample of the Scottish
population (n = 246,368). These practices
receive an annual financial incentive to record
practice data electronically.7 Data from practices
within Scotland have shown to be of high quality
and useful for epidemiological research.8 The
completeness of capture of contacts and accuracy of

clinical event coding in primary care (using Read
codes) has been found to be above 91%.9 Using the
unique Community Health Index (CHI) number,
general practice patient-level data were extracted
and linked to the Scottish Morbidity Record
(SMR) catalogue, which has information on all
inpatient hospitalisations within Scotland [as well
as information on death certification linked from
the General Register Office for Scotland (GROS)].10
Hospital data are reliable from 1981, with
completeness and accuracy rates exceeding 90%.11
We also used the Health Protection Scotland (HPS)
data set, which consists of all laboratory-confirmed
cases of influenza A (H1N1)v from the general
practices. We determined key characteristics of
each identified patient in the cohort: sex, age
(0–4, 5–14, 15–44, 45–64, 65–74 and 75+ years),
socioeconomic status (Carstairs deprivation
category scores12 expressed as deciles: 1 = most
affluent and 10 = most deprived, and quintiles:
1 = most affluent and 5 = most deprived), clinical
at-risk groups (i.e. chronic respiratory disease,
chronic heart disease, chronic kidney disease,
chronic liver disease, chronic neurological disease,
immunosuppression and diabetes) and pregnancy

Invitation sent to 41 general practices (PTI)

Consent sought from 41 practices to extract medical and
patient identifier information for download and linkage

Practice medical data (PCCIU; n = 246,368)
and hospitalisation data (ISD, n = 62,426)

Laboratory data on H1N1 status
(HPS) (n = 1492)

Processed database to HPS for linkage and analysis

Vaccine uptake
Vaccine effectiveness

FIGURE 1 Flow diagram for the VIPER study. HPS, Health Protection Scotland; ISD, Information Services Division; PCCIU, Primary
Care Clinical Informatics Unit; PTI, Practice Team Information (network).
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.
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(at start date of H1N1 vaccination). The practices
were also asked to collect information on healthcare worker status and immunisation (in addition
to information routinely recorded as part of usual
clinical care).

Interventions
The study involved a quantitative evaluation of
the aspect of the H1N1 vaccination programme
implemented through general practice during
2009. General practices were given financial
incentives to record and code additional data
electronically, over and above that routinely
recorded for clinical care or as part of the PTI
project including: H1N1 vaccination status, age,

deprivation status, pregnancy, and, where it was
feasible, health-worker status.

Outcome measures
During 2009, swabbing was undertaken to test
patients for influenza A (H1N1)v as part of a
sentinel swabbing scheme. This was carried out by
the practices on a convenience sampling basis, with
each practice being encouraged to submit around
10 samples per week from patients presenting with
influenza-like illness. To calculate effectiveness,
patient swab data were linked to the patient data
(from primary and secondary care) using the CHI
number.

TABLE 1 Priority groups for immunisation – Read codes (version 2, 5 byte), medications and hospitalisation outcomes – International
Classification of Disease (10th revision)
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Disease group

Medical codes

Chronic respiratory disease
(including asthma)

Read codes: H33 and below, H3.., H31.., H32.., H34.., H35.., H36.., H37.., H38.., H3y..,
H3z.., C370., H40.., H41.., H42.., H43.., H44.., H45.., H46.., H47y0, H48.. H4y.., H4z..,
H5410., H55.., H563., H57.., H583., H591. H592., H593., Hyu3., Hyu40, Hyu41, Hyu5.

Chronic heart disease

Read codes: G3 and below, G58 and below, G21 and below, G220. G222., G55 and below,
G5yy9, G5yyA, G23 and below, G41 and below, G1 and below, P5 and below, P60 and
below, P61 and below, P62 and below, P63 and below, P64 and below, P65 and below, P66
and below, P67 and below, P68 and below, P6W and below, P6X and below, P6y.., P6y0.,
P6y1., P6y2., P6y3 and below, P6y63, P6y64, P6y6z, P6yy and below, P6z and below, 33BA.

Chronic kidney disease

Read codes: 1z12., 1z13., 1z13. 1z15, 1z16., 1z1B., 1z1C., 1z1D., 1z1E., 1z1F., 1Z1G., 1z1H.,
1Z1J. 1Z1K., 1z1L., K01 and below, K02 and below, K0A3 and below, K05 and below,
K0D.., 7B00 and below, 7B012, 7B015, 7B063, 8L50., SP083, TB001, ZV420

Chronic liver disease

Read codes: J6…, J61 and below, J62y., J62z., J6353, J6354, J6355, J6356, J63B., PB61 and
below, PB63 and below, PB6y1

Chronic neurological disease

G51.., G610., G611., G612., G613., G614., G615., G616., G618., G61X., G61X0, G61X1,
G61z.., G63y0, G63y1, G64.., G640. G6400, G641., G6410, G64z., G64z0, G64z1, G64z2,
G64z3, G64z4, G66 and below, G6760., G6W..

Immunosuppression

Read codes: PK01., 14N7., 7840 and below, D4154, D4156, 2J30., Drugs: alkylating drugs
cytotoxic antibiotics antimetabolites vinca alkaloids and etoposide, other cytotoxix
drugs, antagonists, cytotoxic immunosuppressants other immunosuppressants, other
antineoplastic agents, leflunomide

Diabetes

Drugs: short-acting insulin preparations, medium/long-acting insulins sulphonylureas,
biguanides repaglinide Rosiglitazone pioglitazone nateglinide short with intermediateacting insulins

Pregnancy

Read code: 62…

Influenza hospitalisation

ICD10: J10,J100,J101,J108,J11,J110,J111,J118

Pneumonia hospitalisation

ICD10: J12,J13,J14,J15,J16,J17,J18

COPD hospitalisation

ICD10:J40,J41,J42,J43,J44,J45,J46,J47,J80,J81,J82,J83,J84,J60,J61,J62,J63,J64,J65,J66,J67,J68,
J69,J70,

CRH

ICD10:I05,I06,I07,I08,I09,I10,I11,I12,I13,I15,I20,I21,I22,I23,I24,I25,I26,I27,I28,I30,I31,I32,I3
3,I34,I35,I36,I37,I38,I39,I40,I41,I42,I43,I44,I45,I46,I47,I48,I49,I50,I51,I52,I60,I61,I62,I63,I64
,I65,I66,I67,I68,I69

Trauma (including bone
fracture), appendicitis or hernia
hospitalisation

ICD10: S, T K35,K36,K37,K38,K40,K41,K42,K43,K44,K45,K46
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We assessed the vaccination uptake in the relevant
populations, i.e. children (< 5 years), pregnant
women, health-care workers and patients with atrisk comorbidities, recorded by general practice
prior to 25 December 2009, and influenza,
pneumonia, chronic obstructive pulmonary
disease (COPD) and cardiovascular-related
hospitalisations (CRHs) (both individually and as
composite outcomes, for emergency admissions
and any admission reason),13 and, for comparison,
hospitalisation for other serious morbidity (e.g.
trauma, appendicitis and hernia) in vaccinated
and unvaccinated patients (Table 1). For patients
who remained unvaccinated and who had not been
hospitalised, the risk period of interest was 65 days,
i.e. from 21 October 2009 (date of first vaccination
in the data set) to 24 December 2009 (date of
last recorded hospital admission and the study
census end point – the vaccination programme
continued beyond this time). For those who had
been vaccinated, the risk period of interest began
7 days after the vaccination date. [Conventionally,
the seasonal influenza vaccine is thought to require
14 days to establish a protective effect; however,
there is evidence from ongoing studies (involving
HPS and the Health Protection Agency, Colindale)
that 7 days is probably sufficient for the influenza
A (H1N1)v vaccine.] Hospital admissions before
the date of vaccination among those vaccinated
were ignored. For those with an admission, the risk
period ended on admission. This type of analysis
was required so as to ensure that hospitalisations
before vaccination could not be attributed to a
vaccine effect.

Statistical methods
Odds ratios (adjusted for age, sex and deprivation)
were calculated for differences in vaccine uptake
rates between groups of patients. For VE using
information from linked virological swab data, a
logistic regression model was fitted, adjusting for
the effects of gender, age, deprivation and being
in an at-risk morbidity group. Some of these
patients did not receive the influenza A (H1N1)v
vaccine, some received the vaccine (but after they
were tested) and some received the vaccine before
they were tested. We therefore measured VE first

by comparing swabs taken after vaccination with
swabs taken before vaccination for all vaccinated
individuals, and second, by comparing swabs
taken after vaccination among those vaccinated
with swabs taken among those never vaccinated.
A delay of 7 days after vaccination was used to
establish a protective effect of the influenza A
(H1N1)v vaccine. Confidence intervals for the rate
ratio (RR) and tests of the differences between two
rates were carried out using the ‘MIDP method’
in the ‘RR’ function and rate2by2.test function
respectively, using the ‘epitools’ package in r.14 For
small samples, confidence intervals for the RR were
estimated using the excel workbook.15
Illness RRs are the ratio of the rate of first
admission to hospital in the vaccinated compared
with the rate of first admission to hospital among
those who did not receive the vaccine. This is a
direct measure of VE. The unadjusted estimate
of VE = (1 – RR) × 100. Adjusted RRs of VE for
prevention of first hospitalisation were derived
from Poisson regression models, adjusting for
gender, age, deprivation and clinical risk group. An
adjustment to the standard error of the estimated
effect to account for clustering of patients within
practices was carried out using the ‘survey’ package
in r. Statistical analysis was carried out using r
version 2.9.0.

Summary of changes to the
project protocol
We were unable in this interim analysis to calculate
rates of mortality in vaccinated and unvaccinated
patients, as only confirmed deaths prior to 30
September 2009 were available. A definitive
analysis with a repeat linkage to SMR and HPS
records will be required later in 2010.
We planned to use the ‘Farrington’ method, as
detailed in our original project protocol, as we
were confident of at least obtaining practice-level
vaccination uptake data.6 We were fortunate,
however, to be able to obtain individual patientlevel data and so could use the more robust cohort
method as described in the statistical methods
section above.
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Chapter 3
Results

W

e recruited all 41 PTI practices with a
combined list size of 246,368 patients. As
only one practice software system, gpass, was
used for the study, the general practitioner (GP)
practices in this study are not representative of the
spatial distribution of the population of Scotland.
There was an under-representation of practices
from the north-east of Scotland, in particular
Orkney, Grampian and Tayside areas (where
practices tend to use other GP software systems).
There was also a preponderance of practices in
west and central Scotland, which have higher levels
of socioeconomic deprivation (Table 2).

Overall, 24.2% individuals (n = 59,721) were
deemed to be in the at-risk category on the basis of
existing illnesses; 4.3% (n = 2203) of 15- to 44-yearold women (n = 51,404) were found to be pregnant
and 0.8% (n = 1314) of people of working age
(18–64 years inclusive, n = 159,873) registered with
the practices worked for the NHS (Table 2).

Vaccine uptake
Influenza A (H1N1)v vaccine uptake estimates for
the whole population as obtained at 25 December
2009 were 12.0% (95% CI 11.9 to 12.1) (Table 2).
These uptake estimates reflect the early stage
of the H1N1v vaccination programme, which
continued into 2010. For those patients in an atrisk comorbidity group, the uptake rate was 37.5%
(95% CI 37.1 to 37.9). Men and younger people
(outwith the youngest age group 0–4 years) were
less likely to take up the vaccine than women,
infants and older adults (Table 3). Uptake rates
among pregnant women and health-care workers
can be found in Table 2. More male [odds ratio
(OR) 2.67, 95% CI 1.44 to 4.96] and older (45- to
64-years-olds; 1.67, 95% CI 0.87 to 3.19) healthcare workers were vaccinated than female and
younger (16- to 44-year-old) health-care workers.

Virology
Among the 1492 patients swabbed, 467 were
positive for H1N1, giving an influenza A
(H1N1)v positive rate of 31.3% (95% CI 29.0 to
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

33.7). Out of the 1492 patients, 1301 (87.2%; 95%
CI 85.5 to 88.9) were never vaccinated, 160 (10.7%;
95% CI 9.2 to 12.3) were swabbed before being
vaccinated, and 31 (2.1%; 95% CI 1.4 to 2.8) were
tested after vaccination. The ORs in Table 4 show
that during the study period those who were in a
clinical risk group had an 82.0% (95% CI 37.0 to
141.0) increase in the odds of being positive for
H1N1 compared with those with no clinical risk
group. Those in age groups of less than 45 years of
age were more likely to test positive for H1N1.
Only one vaccinated patient swabbed after their
vaccination tested positive for influenza A (H1N1)v
(Table 5). For patients not vaccinated during the
study period more patients within a clinical at-risk
comorbidity group tested positive for H1N1 than
those outwith the clinical at-risk groups (p < 0.01).
Comparing swabs taken after vaccination with
swabs taken before vaccination for all vaccinated
individuals, there was a VE of 70.0% (95% CI
–58.0 to 98.0). By comparing swabs taken after
vaccination among those vaccinated with swabs
taken among those never vaccinated, the VE was
found to be 95.0% (95% CI 76.0 to 100.0). The
former vaccine effect is estimated with much lower
precision, as it is based upon fewer cases.

Influenza A (H1N1)v
vaccination effectiveness
During the study period there were 2739
admissions to hospital in our cohort, of which
1241 were emergency admissions. All emergency
hospitalisations for influenza and pneumonia
occurred in patients who did not receive
the vaccine (Table 6). Patients with an at-risk
comorbidity were 12 times more likely to be
hospitalised than not-at-risk patients for the
composite outcome: influenza, pneumonia, COPD
and CRH (0.43 versus 5.18 per 100,000 persondays). Patients who were at risk and vaccinated were
less likely than their unvaccinated counterparts
to be admitted into hospital for the composite
outcome. Vaccinated patients were more likely to be
admitted to hospital for trauma.
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TABLE 2 Influenza A (H1N1)v vaccine uptake by groups
Total patients (%
within category)

No. with at least one
at-risk comorbidity
group, n (%, 95% CI)

Vaccine uptake for notat-risk comorbidity
group, n (%, 95% CI)

Vaccine uptake for
at-risk comorbidity
group, n (%, 95% CI)

Female

124,177 (50.4)

30,400 (24.5, 24.2 to 24.7)

4823 (5.1, 5.0 to 5.3)

11,557 (38.0, 37.5 to 38.6)

Male

122,193 (49.6)

29,321 (24.0, 23.8 to 24.2)

2356 (2.5, 2.4 to 2.6)

10,840 (37.0, 36.4 to 37.5)

Sex

Age group (years)
0–4

13,245 (5.4)

434 (3.3, 3.0 to 3.6)

384 (3.0, 2.7 to 3.3)

207 (47.7, 43.0 to 52.4)

5–34

25,932 (10.5)

3951 (15.2, 14.8 to 15.7)

288 (1.3, 1.2 to 1.5)

1166 (29.5, 28.1 to 31.0)

35–49

103,888 (42.2)

17,666 (17.0, 16.8 to 17.2)

2674 (3.1, 3.0 to 3.2)

4006 (22.7, 22.1 to 23.3)

50–64

64,823 (26.3)

16,101 (24.8, 24.5 to 25.2)

2571 (5.3, 5.1 to 5.5)

7933 (49.3, 48.5 to 50.0)

65–74

20,625 (8.4)

10,089 (48.9, 48.2 to 49.6)

767 (7.3, 6.8 to 7.8)

4946 (49.0, 48.0 to 50.6)

≥ 75

17,855 (7.2)

6375 (64.3, 63.6 to 65.0)

495 (7.8, 7.1 to 8.4)

4139 (36.1, 35.2 to 36.9)

Deprivation decile
1

15,538 (6.3)

3413 (22.0, 21.3 to 22.6)

511 (4.2, 3.9 to 4.6)

1549 (45.4, 43.7 to 47.1)

2

11,594 (4.7)

2277 (19.6, 18.9 to 20.4)

248 (2.7, 2.4 to 3)

694 (30.5, 28.6 to 32.4)

3

12,818 (5.2)

3194 (24.9, 24.2 to 25.7)

572 (5.9, 5.5 to 6.4)

1381 (43.2, 41.5 to 45)

4

11,693 (4.7)

2511 (21.5, 20.7 to 22.2)

222 (2.4, 2.1 to 2.8)

842 (33.5, 31.7 to 35.4)

5

38,742 (15.7)

8996 (23.2, 22.8 to 23.6)

1060 (3.6, 3.4 to 3.8)

3302 (36.7, 35.7 to 37.7)

6

28,558 (11.6)

7281 (25.5, 25 to 26)

963 (4.5, 4.3 to 4.8)

2704 (37.1, 36 to 38.3)

7

43,324 (17.6)

11,318 (26.1, 25.7 to 26.5)

1299 (4.1, 3.8 to 4.3)

4310 (38.1, 37.2 to 39)

8

18,111 (7.4)

4430 (24.5, 23.8 to 25.1)

438 (3.2, 2.9 to 3.5)

1358 (30.7, 29.3 to 32)

9

41,831 (17.0)

10,459 (25, 24.6 to 25.4)

1288 (4.1, 3.9 to 4.3)

3980 (38.1, 37.1 to 39)

10

24,159 (9.8)

5842 (24.2, 23.6 to 24.7)

578 (3.2, 2.9 to 3.4)

2277 (39.0, 37.7 to 40.2)

Pregnant
women

2203 (4.3)

360 (16.3, 14.9 to 17.9)

575 (31.2, 29.1 to 33.4)

151 (41.9, 37.0 to 47.1)

Health-care
worker

1314 (0.8)

347 (26.4, 24.0 to 28.8)

229 (23.6, 21.0 to 26.4)

118 (34.0, 29.0 to 39.0)

Statistically significant findings consistent with
protection in recipients of influenza A (H1N1)v
vaccine were evident in the adjusted VE seen for
emergency admissions with a CRH alone, or in
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preventing an emergency admission for any one or
more of influenza and pneumonia plus COPD and
CRH (for all patients) (Table 7).
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TABLE 3 Odds ratios of receiving influenza A (H1N1)v vaccine
amongst patients in the at-risk comorbidity group
OR

TABLE 4 Adjusted odds ratio of being tested positive for
influenza A (H1N1)v virus

95% CI

Description

Adjusted OR

95% CI

At-risk comorbidity

Gender
Females

1.00

Males

0.96

0.92 to 0.99

Age group (years)

No

1.00

Yes

1.82

1.37 to 2.41

Gender

0–4

1.00

5–14

0.46

0.35 to 0.60

15–44

0.32

0.24 to 0.43

45–64

1.06

0.76 to 1.47

65–74

1.05

0.71 to 1.54

≥ 75

0.61

0.42 to 0.90

Female

1.00

Male

1.00

0.79 to 1.27

Age group (years)
0–4

1.00

5–14

3.87

2.65 to 5.72

15–44

1.48

1.05 to 2.10

Socioeconomic status a

45–64

0.95

0.95 to 1.46

Quintile 1

1.00

65–74

0.21

0.05 to 0.61

Quintile 2

0.93

0.55 to 1.58

≥ 75

0.08

0.00 to 0.37

Quintile 3

0.86

0.47 to 1.59

Deprivation quintile

Quintile 4

0.84

0.56 to 1.27

1

1.00

Quintile 5

0.92

0.56 to 1.52

2

0.91

0.54 to 1.52

3

1.06

0.67 to 1.69

4

0.92

0.58 to 1.48

5

0.91

0.58 to 1.44

a Carstairs deprivation quintiles – 1: most affluent.

TABLE 5 Virology result in relation to influenza A (H1N1)v vaccine status and clinical at-risk group
Swab test result for H1N1
Total tested (N)

Positive, n (%, 95% CI)

996

323 (32.4, 29.6 to 35.4)

Vaccinated: swabbed after vaccination

11

0 (0.0, 0.0 to 25.9)

Vaccinated: swabbed before vaccination

31

0 (0.0, 0.0 to 11.0)

305

126 (41.3, 35.6 to 46.9)

Description
No clinical risk group
No vaccination

At least one clinical risk group
No vaccination
Vaccinated: swabbed after vaccination
Vaccinated: swabbed before vaccination

20

1 (5.0, 0.3 to 23.6)

129

17 (13.2, 8.4 to 20.1)
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6.14 (32)

Yes

5.18 (30)

Yes
8.99 (1209)

1.60 (230)

No

No

1.53 (8)

Yes

0.96 (5)
1.39 (187)

Yes

No

0.75 (101)

No

0.36 (48)
0.00 (0)

No

Yes

0.65 (88)
0.57 (3)

No

Yes

0.39 (53)
0.96 (5)

No

Yes

a Trauma (including fractures), appendicitis and hernia.

Any emergency
admission

Trauma-associated
emergency admission a

Influenza, pneumonia,
COPD and CRH

Influenza, pneumonia and
COPD

Influenza and pneumonia

CRH

COPD

0.25 (34)
0.00 (0)

No

Yes

0.00 (0)

Yes

Pneumonia

0.10 (14)

No

Influenza

0.69 (0.47 to 0.96)

1.00

3.40 (2.27 to 4.88)

1.00

1.13 (0.51 to 2.14)

1.00

1.32 (0.46 to 2.92)

1.00

0.00 (0.00 to 2.07)

1.00

0.93 (0.22 to 2.47)

1.00

2.51 (0.86 to 5.71)

1.00

0.00 (0.00 to 2.92)

1.00

0.00 (0.00 to 7.10)

1.00

5.58 (8)

6.42 (707)

2.09 (4)

1.40 (163)

0.70 (1)

0.43 (47)

0.00 (0)

0.21 (23)

0.00 (0)

0.18 (20)

0.70 (1)

0.23 (25)

0.00 (0)

0.03 (3)

0.00 (0)

0.13 (14)

0.00 (0)

0.05 (6)

0.89 (0.40 to 1.66)

1.00

1.96 (0.59 to 4.63)

1.00

1.87 (0.08 to 8.40)

1.00

0.00 (0.00 to 12.84)

1.00

0.00 (0.00 to 14.77)

1.00

3.50 (0.15 to 16.36)

1.00

0.00 (0.00 to 99.47)

1.00

0.00 (0.00 to 21.10)

1.00

0.00 (0.00 to 49.23)

1.00

Crude risk ratio
(95% CI)

Rate per 100,000
person-days (n)

Crude risk ratio
(95% CI)

Rate per 100,000
person-days (n)

Vaccination
status

Hospitalisation

Not in at-risk comorbidity group

All patients

Hospitalisation events

TABLE 6 Emergency hospitalisations by at-risk comorbidity group and influenza A (H1N1)v vaccination status

6.35 (24)

20.56 (502)

6.36 (26)

2.52 (67)

1.85 (7)

5.69 (140)

1.32 (5)

3.17 (78)

0.00 (0)

1.14 (28)

0.53 (2)

2.56 (63)

1.32 (5)

2.03 (50)

0.00 (0)

0.81 (20)

0.00 (0)

0.32 (8)

Rate per 100,000
person-days (n)

0.31 (0.20 to 0.46)

1.00

2.54 (1.59 to 3.95)

1.00

0.33 (0.14 to 0.66)

1.00

0.43 (0.15 to 0.96)

1.00

0.00 (0.00 to 0.89)

1.00

0.22 (0.03 to 0.71)

1.00

0.67 (0.23 to 1.53)

1.00

0.00 (0.00 to 1.25)

1.00

0.00 (0.00 to 3.12)

1.00

Crude risk ratio
(95% CI)

At-risk comorbidity group

Results
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TABLE 7 Vaccine effectiveness in reducing emergency admissions to hospital for all patients
Description
Influenza
Pneumonia
COPD
CRH

Unadjusted vaccine effectiveness,
% (95% CI)

Adjusted vaccine effectiveness,
% (95% CI)a

100.00 (∞ to 100.00)

100.00 (∞ to 100.00)

100.00 (∞ to 100.00)

100.00 (∞ to 100.00)

–144.01 (–526.65 to 4.98)
11.84 (–167.58 to 70.79)

40.61 (–57.91 to 77.66)
71.11 (11.26 to 90.59)

Influenza and pneumonia

100.00 (∞ to 100.00)

100.00 (∞ to 100.00)

Influenza, pneumonia and COPD

–28.02 (–223.79 to 49.38)

59.46 (–5.79 to 84.46)

Influenza, pneumonia, COPD and CRH

–10.61 (–169.34 to 54.41)

64.69 (12.04 to 85.82)

a Adjusted for age, sex, deprivation and at-risk comorbidity, and clustering of patients within practices.
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Chapter 4
Discussion

D

uring the immediate period after
the introduction of the influenza A
(H1N1)v vaccination, more than one-third of
patients registered in primary care with PTI
practices and deemed to have an at-risk comorbidity
were vaccinated for influenza A (H1N1)v. However,
men and younger patients (outwith the 0–4 years
age group) were less likely to be vaccinated. Our
interim results suggest that during the study period,
the vaccine seems to have been particularly effective
for people with an at-risk comorbidity. This is
reassuring as they were also more likely to be tested
positive for having influenza A (H1N1)v (when
compared with those not at risk) and to be at
much higher rates of hospitalisation for severe
complication of influenza. Of the patients tested
using swabs after their vaccination, only one tested
positive for influenza A (H1N1)v.

Our findings indicate that our estimated
influenza A (H1N1)v VE is at least comparable
to the seasonal influenza vaccine in preventing
hospitalisation admission for: influenza and/
or pneumonia (27%),16 influenza-like illness
(27%) in all patients,4 acute respiratory disease
and cardiovascular disease (97%) in high-risk
patients,17 and medically attended acute respiratory
illness in children (18% in those aged 18 months
to 18 years).18 As expected, overall uptake rates
of vaccine reported in this study were similar
to those reported by HPS in similar practices.19
However, rates of vaccine uptake for healthcare workers in occupational settings were lower
than those reported by HPS, which relied on
occupational health services reporting (as opposed
to information captured by the practices). This
under-reporting probably reflects a partial success
in practices recording of occupational status on
patients records, and therefore any inference
from the occupational data should be treated with
caution. Our findings that females and, outwith
the youngest age group (0–4 years), older patients
were more likely to be vaccinated is similar to other
studies looking at uptake of vaccines by different
groups.20 This is likely to be due to greater levels of
perceived susceptibility to, and perceived severity
of, influenza A (H1N1)v and a greater belief in
the effectiveness of recommended behaviours to
protect against the disease. There is also evidence
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

that greater levels of state anxiety and greater trust
in authorities are associated with increased vaccine
uptake. Our finding that the vaccine seemed to
be particularly effective in patients with an atrisk comorbidity endorses the targeted approach
advised by the Joint Committee on Vaccination
and Immunisation and adopted by the CMOs
for England, Northern Ireland, Scotland and
Wales and their respective Government Health
Departments/Directorates.5
There are benefits as well as drawbacks to the
evaluation of an influenza vaccine campaign
based on just a single postimplementation season.
Retrospective ascertainment of vaccination status
is less dependable, of course, than prospective
clarification, but the use of GP records is more
reliable than self-reporting methods,21 as is the
electronic recording of uptake rates in the sample
PTI population. Also, the relatively small size of the
Scottish population makes it feasible to centrally
collate almost all cases of H1N1 disease, allowing
for completeness of reporting. Observational
studies can be used to assess the effects of healthcare interventions without influencing the care
that is provided or the patients who receive
it;6 therefore, when used in the assessment of
vaccination programmes they have high external
validity and broad generalisability. However, nonrandomised studies, such as the current evaluation,
are limited by the extent to which there may
be dissimilarities between vaccinated and nonvaccinated persons, in both their likelihood of
receiving vaccination and in their subsequent care
and follow-up. Our findings that at-risk patients
who received the vaccine were more likely to be
admitted for a trauma-associated emergency (and
were possibly more likely to be frail, thus leading
to negative confounding) than those who did not
may mean that there is some underestimate of VE.
A further assessment of the possible impact of any
bias caused by the preferential receipt of vaccine
by relatively healthy individuals will need to be
checked, however, outside the influenza season.22
The results from the single outcome of emergency
admission for cardiovascular-related illness or
the use of the composite outcome: influenza,
pneumococcal disease, COPD and cardiovascular
disease should also be treated with some caution
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as it may have led to a healthy vaccine effect.
For instance, within the high-risk group those at
lower risk of heart disease or those who do not
smoke (and hence are less likely to have COPD)
may be more likely to be vaccinated. However,
it is of note that other authors have considered
the role of influenza in the generation of cardiacrelated conditions and debated its contribution to
the excess mortality observed each winter during
the annual influenza season.23–25 The lack of a
recorded vaccination amongst health-care workers
(which was probably carried out in occupational
settings) may have biased the estimation of VE
towards zero. The fact that PTI is based on a small
sample of practices in Scotland means that the
data collected may be subject to fluctuations as a
result of any factors that have an impact locally,
such as changes to the way that PTI practices
manage their services.9 However, apart from a
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reduction in precision, it is unlikely that the small
sample size, or other associated factors, will have a
substantial impact on the overall estimates of VE. A
convenience sampling approach was used to collect
data on patient H1N1 virological status rather than
a more systematic sampling approach. This was
adopted in recognition that the implementation of
a surveillance programme could not affect routine
clinical practice. Conventionally, the seasonal
influenza vaccine is thought to require 14 days
to establish a protective effect; however, there is
evidence from ongoing studies (involving HPS
and the Health Protection Agency, Colindale), that
7 days is probably sufficient for the influenza A
(H1N1)v vaccine. A sensitivity analysis using the
14-day cut-off period was carried out with similar
estimates of vaccine effect being found (results not
presented).
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Chapter 5
Implications for practice

P

olicy-makers and clinicians should be
encouraged that the VE estimates obtained are
comparable to those found for seasonal influenza,
which should strengthen the evidence base for
health-care practitioners involved in distributing
vaccine in other countries.

Influenza A (H1N1)v immunisation in primary
health-care settings is both effective and widely
acceptable as evidenced by high uptake rates, and
should continue to be the mainstay of disease
prevention for at-risk patients.
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Chapter 6
Research recommendations

S

tudy time constraints resulting from the
unexpected ‘slow-burn’ nature of the second
wave of influenza A (H1N1)v and the later than
expected roll-out of the vaccine meant that this
analysis was limited to studying only the shortterm effectiveness of the influenza A (H1N1)v
vaccine. A further analysis encompassing the whole
influenza season is required to cover more days of
vaccination exposure, which will increase precision
(with resulting narrower confidence intervals).
Also, for pregnant women and under-5-year-

olds, a further study using a greater time period
of exposure is required to calculate and present
meaningful results. We were also unable, in this
study, to estimate whether the vaccine was effective
in reducing mortality (as only mortality data for
the prevaccination period were available). A future
study that repeats this data linkage and allows the
calculation of longer-term VE (in reducing both
morbidity and mortality) should be undertaken
later in 2010.
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Chapter 7
Conclusions

E

vidence from swabs submitted from patients
in the cohort presenting with influenzalike illness in general practice suggests that the
introduction of influenza A (H1N1)v vaccine in
Scotland during 2009 was associated with a high
degree of protection against influenza A (H1N1)v.
In addition, receipt of influenza A (H1N1)v vaccine
was associated with a reduction in both admission
for cardiac-related conditions and for the combined
category of influenza, pneumonia, COPD and
cardiac conditions. Policy-makers ought to be
encouraged that the VE estimates obtained are
comparable to those found for seasonal influenza,
and this possibly reflects the suitability of primary

care as a means of delivery. Additionally, as the
first large-scale demonstration of effectiveness in a
UK population, the results should strengthen the
evidence base for health-care practitioners involved
in distributing vaccine in other countries. Influenza
A (H1N1)v immunisation in primary health-care
settings is both effective and widely acceptable,
as evidenced by high uptake rates, and should
continue to be the mainstay of disease prevention
for at-risk patients. Whether the reduced incidence
of severe complications of influenza or death will
persist will be apparent only when data from later
in 2010 are analysed.
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Background: Viral epidemics or pandemics of acute
respiratory infections like influenza or severe acute
respiratory syndrome pose a world-wide threat. Antiviral
drugs and vaccinations may be insufficient to prevent
catastrophe.
Objectives: To systematically review the effectiveness
of physical interventions to interrupt or reduce the
spread of respiratory viruses.
Search strategy: We searched the Cochrane Central
Register of Controlled Trials (CENTRAL) (The Cochrane
Library 2009, issue 2); MEDLINE (1966 to May 2009);
OLDMEDLINE (1950 to 1965); EMBASE (1990 to May
2009); and CINAHL (1982 toMay 2009).
Selection criteria: We scanned 2958 titles, excluded
2790 and retrieved the full papers of 168 trials, to
include 59 papers of 60 studies. We included any physical
interventions (isolation, quarantine, social distancing,
barriers, personal protection and hygiene) to prevent
transmission of respiratory viruses. We included the
following study designs: randomised controlled trials
(RCTs), cohorts, case controls, cross-over, before-after,
and time series studies.
Data collection and analysis: We used a
standardised form to assess trial eligibility. RCTs
were assessed by: randomisation method; allocation
generation; concealment; blinding; and follow up. NonRCTs were assessed for the presence of potential
confounders, and classified into low, medium, and high
risks of bias.

Main results: The risk of bias for the four RCTs, and
most cluster RCTs, was high. The observational studies
were of mixed quality. Only case-control data were
sufficiently homogeneous to allow meta-analysis.
The highest quality cluster RCTs suggest respiratory
virus spread can be prevented by hygienic measures,
such as handwashing, especially around younger
children. Additional benefit from reduced transmission
from children to other household members is broadly
supported in results of other study designs, where
the potential for confounding is greater. Six casecontrol studies suggested that implementing barriers
to transmission, isolation, and hygienic measures are
effective at containing respiratory virus epidemics.
We found limited evidence that N95 respirators were
superior to simple surgical masks, but were more
expensive, uncomfortable, and caused skin irritation.
The incremental effect of adding virucidals or antiseptics
to normal handwashing to decrease respiratory disease
remains uncertain. Global measures, such as screening
at entry ports, were not properly evaluated. There was
limited evidence that social distancing was effective
especially if related to the risk of Physical interventions

to interrupt or reduce the spread of respiratory
viruses exposure.
Authors’ conclusions: Many simple and probably
low-cost interventions would be useful for reducing the
transmission of epidemic respiratory viruses. Routine
long-term implementation of some of the measures
assessed might be difficult without the threat of a looming
epidemic.
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Plain language summary
Physical interventions to
interrupt or reduce the
spread of respiratory viruses
Although respiratory viruses usually only cause minor
disease, they can cause epidemics. Approximately
10% to15% of people worldwide contract influenza
annually, with attack rates as high as 50% during
major epidemics. Global pandemic viral infections
have been devastating because of their wide spread.
In 2003 the severe acute respiratory syndrome (SARS)
epidemic affected ~8000 people, killed 780, and
caused an enormous social and economic crisis. In
2006 a new avian H5N1, and in 2009 a new H1N1
‘swine’ influenza pandemic threat, caused anxiety.
Single measures (particularly the use of vaccines
or antiviral drugs) may be insufficient to interrupt
the spread. Therefore, we searched for evidence
for the effectiveness of physical barriers (such as
handwashing or wearing masks) in reducing the

spread of respiratory viruses, including influenza
viruses.
We found 60 studies including randomised controlled
trials (RCTs) and observational studies with a mixed
risk of bias.
Respiratory virus spread can be reduced by hygienic
measures (such as handwashing), especially around
younger children. Frequent handwashing can
also reduce transmission from children to other
household members. Implementing barriers to
transmission, such as isolation, and hygienic measures
(wearing masks, gloves and gowns) can be effective
in containing respiratory virus epidemics or in
hospital wards. The more expensive, irritating and
uncomfortable N95 respirators might be superior
to simple masks. It is unclear if adding virucidals or
antiseptics to normal handwashing with soap is more
effective. There is insufficient evidence to support
screening at entry ports and social distancing as a
method to reduce spread during epidemics.
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Background
Description of the condition
Pandemic viral infections pose a serious threat
to all nations. There have been several recently,
including pandemic influenza (one of which is
underway at the time of writing) (Jefferson 2009;
WHO 2009), and a novel coronavirus causing
severe acute respiratory syndrome (SARS) (Shute
2003).
Even non-epidemic acute respiratory infections
(ARIs) place a serious burden on the health of
nations. In total these cause much of the 7% of
total deaths in the world that are attributed to
lower respiratory tract infections (representing 4
million deaths worldwide, mostly occurring in lowincome countries) (www.who.int/healthinfo/global_
burden_disease/estimates_regional/en/index.
html). In addition there is a huge burden from
ARIs on morbidity, and nations’ healthcare systems
(www.who.int/healthinfo/global_burden_disease/
estimates_regional/en/index.html).
High viral load and infectiousness probably
increase the spread of acute respiratory infection
outbreaks (Jefferson 2006a). Stopping the spread
of virus from person to person may be effective at
preventing their outbreaks. This can be achieved
in a number of ways. However, single interventions
(such as vaccination or antiviral drugs) may be
inadequate (Jefferson 2005a; Jefferson 2005b;
Jefferson 2005c; Jefferson 2006a).

Description of the
intervention
There is increasing evidence (Jefferson 2005a;
Jefferson 2005b; Jefferson 2005c; Jefferson 2006a)
that single measures (such as the use of vaccines
or antivirals) may be insufficient to interrupt the
spread of influenza. However, a recent trial showed
that handwashing may be effective in diminishing
mortality due to respiratory disease (Luby 2005).
The possible effectiveness of public health
measures during the ‘Spanish Flu’ pandemic of
1918 to 1919 (Bootsma 2007) in US cities led us to
wonder what evidence exists on the effectiveness of
combined public health measures such as isolation,
distancing and barriers. We also considered the

major social implications for any community
adopting them (CDC 2005a; CDC 2005b; WHO
2006). Given the potential global importance of
interrupting viral transmission, up-to-date, concise
estimates of effectiveness are necessary to inform
planning and decision making. We could find no
previous systematic review of such evidence.

How the intervention might
work
Epidemics and pandemics are more likely during
antigenic shift in the virus (especially influenza),
when the viral genes sufficiently alter to create a
new subtype against which there is little circulating
natural immunity (Smith 2006). This may happen
when viruses cross from animal species such as
ducks or pigs to infect humans (Bonn 1997). Minor
changes in viral antigenic configurations, known as
‘drift’, cause local or more circumscribed epidemics
(Smith 2006).
High viral load and high viral infectiousness are
likely to be the drivers of such epidemics and
pandemics (Jefferson 2006a).
Physical means might prevent the spread of virus
by aerosol from infected to susceptible people (such
as by Physical interventions to interrupt or reduce
the spread of respiratory viruses using masks and
distancing measures), and by fomites (such as by
using handwashing, gloves, and protective gowns).
Such public health measures were widely adopted
during the ‘Spanish Flu’ pandemic of 1918 to 1919
(Bootsma 2007).

Why it is important to do
this review
Although the benefits of physical methods seem
self-evident, they require establishing, and
quantifying. Physical methods have several possible
advantages over other methods of suppressing
acute respiratory infection outbreaks: they can be
instituted rapidly and may be independent of any
specific type of infective agent including novel
viruses.

© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.
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Objectives
To systematically review the evidence of effectiveness of physical interventions to interrupt or reduce the
spread of acute respiratory viruses.
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Methods
Criteria for considering
studies for this review
Types of studies
We considered trials (individual-level or cluster
randomised, or quasi-randomised), observational
studies (cohort and case-control designs), and any
other comparative design, provided some attempt
had been made to control for confounding, carried
out in people of all ages.

to November 2006); and CINAHL (1982 to
November 2006). The MEDLINE search terms
were modified for OLDMEDLINE, EMBASE and
CINAHL.

Types of participants

In this 2009 update we searched the Cochrane
Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library 2009, issue
2); Ovid MEDLINE (2006 to May Week 1 2009);
OLDMEDLINE (1950 to 1965); Ovid EMBASE
(2006 to Week 18, 2009); and Ovid CINAHL (2006
to May Week 1 2009).

People of all ages.

Ovid MEDLINE

Types of interventions

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

We included any intervention to prevent viral
animal-to-human or human-to-human transmission
of respiratory viruses (isolation, quarantine, social
distancing, barriers, personal protection and
hygiene) compared with doing nothing or with
another intervention. We excluded vaccines and
antivirals.

Types of outcome measures
1. Deaths.
2. Numbers of cases of viral illness.
3. Severity of viral illness in the compared
populations. In children and healthy adults
we measured burden by consequences of
influenza, for example, losses in productivity
due to absenteeism by parents. For the elderly
in the community, we measured the burden by
repeated primary healthcare contacts, hospital
admissions, and the risk of complications.
4. Any proxies for these (e.g. clinical symptoms as
a proxy for viral illness).

Search methods for
identification of studies
Electronic searches
In the first publication of this review we searched
the Cochrane Central Register of Controlled
Trials (CENTRAL) (The Cochrane Library 2006,
issue 4); MEDLINE (1966 to November 2006);
OLDMEDLINE (1950 to 1965); EMBASE (1990

22
23
24
25
26
27
28
29
30
31
32

© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.

exp Influenza/
influenza.tw.
flu.tw.
exp Common Cold/
common cold.tw.
exp Rhinovirus/
rhinovirus*.tw.
exp Adenoviridae/
adenovirus*.tw.
exp Coronavirus/
exp Coronavirus Infections/
coronavirus*.tw.
exp Respiratory Syncytial Viruses/
exp Respiratory Syncytial Virus Infections/
respiratory syncytial virus*.tw.
respiratory syncythial virus.tw.
exp Parainfluenza Virus 1, Human/
exp Parainfluenza Virus 2, Human/
exp Parainfluenza Virus 3, Human/
exp Parainfluenza Virus 4, Human/
(parainfluenza or para-influenza or para
influenza).tw.
exp Severe Acute Respiratory Syndrome/
(severe acute respiratory syndrome or SARS).
tw.
acute respiratory infection*.tw.
acute respiratory tract infection*.tw.
or/1-25 (59810)
exp Hand Washing/
(handwashing or hand washing or handwashing).tw.
hand hygiene.tw.
(sanitizer* or sanitiser*).tw.
(cleanser* or disinfectant*).tw.
exp Gloves, Protective/
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

exp Gloves, Surgical/
glov*.tw.
exp Masks/
mask*1.tw.
exp Patient Isolators/
exp Patient Isolation/
patient isolat*.tw.
(barrier* or curtain* or partition*).tw.
negative pressure room*.tw.
reverse barrier nursing.tw.
Cross Infection/pc [Prevention]
school closure*.tw.
(clos* adj3 school*).tw.
mass gathering*.tw.
ublic gathering*.tw.
(ban or bans or banned or banning).tw.
(outbreak* adj3 control*).tw.
distancing.tw.
exp Quarantine/
quarantine*.tw.
or/27-49
26 and 53
(animals not (humans and animals)).sh.
4 not 55

The search strategies for, Cochrane Central
Register of Controlled Trials (CENTRAL), Ovid
EMBASE and EBSCO CINAHL can be found
in Appendix 1, Appendix 2 and Appendix 3,
respectively.

Searching other resources
There were no language restrictions. Study-design
filters designed to retrieve RCTs, cohort casecontrol and cross-over studies, and before-after and
time series trials were used in the original searches
but no filters were applied to the searches carried
out for this update. We scanned the references of
all included studies to identify other potentially
relevant studies. We also accessed the archives of
the former MRC Common Cold Unit (Jefferson
2005d) as a possible source for interruption of
transmission evidence.

Data collection and analysis
Selection of studies

360

After conducting the searches we scanned the titles
and abstracts. If a study appeared to meet our
eligibility criteria (or when there was insufficient
information to exclude it), we obtained full text
articles. We then used a standardised form to
assess the eligibility of each study, based on the full
article.

Data extraction and
management
Two review authors (TOJ, CDM) independently
applied inclusion criteria to all identified and
retrieved articles. Four review authors (TOJ, EF,
BH, AP) extracted data from included studies and
checked their accuracy on standard Cochrane
Vaccines Field forms. The procedure was supervised
and arbitrated by CDM.
For the 2009 update three review authors (EF, LAA,
GAA) extracted data independently two review
authors (TOJ, CDM) checked the procedure. CDM
arbitrated.
Aggregation of data was dependent on study
design, types of comparisons, sensitivity and
homogeneity of definitions of exposure,
populations, and outcomes used. We calculated the
I2 statistic for each pooled estimate to assess the
impact on statistical heterogeneity (Higgins 2002;
Higgins 2003). Physical interventions to interrupt
or reduce the spread of respiratory viruses
When possible, we performed a quantitative
analysis and summarised effectiveness as odds
ratio (OR) using 95% confidence intervals (CI).
We expressed absolute intervention effectiveness
as a percentage using the formula intervention
effectiveness = 1 - OR, whenever significant. In
studies which could not be pooled, we used the
effect measures reported by the trial authors (such
as risk ratio (RR) or incidence rate ratio (IRR) with
95% CI or, when these where not available, relevant
P values).
We contacted one trial author (Dr Michael
Broderick) to better understand the risk of bias in
his study (Broderick 2008).

Assessment of risk of bias in
included studies
A common problem to these studies was a
lack of reporting of viral circulation of the
reference population, making interpretation and
generalisability of their conclusions questionable.

Randomised studies
Three of the four RCTs were poorly reported
with no description of randomisation sequence,
concealment, or allocation in three studies
(Gwaltney 1980; Turner 2004a; Turner 2004b).
Satomura 2005 reported the generation of
randomisation but the very nature of the
intervention (gargling with water with or without

Health Technology Assessment 2010; Vol. 14: No. 34, 347–476

povidone iodine versus standard gargling with
no attempt at masking the taste of iodine) made
blinding impossible. The design of two trials was so
artificial that their results cannot be generalised to
everyday situations (Turner 2004a; Turner 2004b).
One trial (Satomura 2005) is linked to a subsequent
brief report which provides contradictory
information difficult to reconcile (Kitimura 2007).
The quality of the cluster randomised trials varied.
Only the best reported cluster coefficients, and
conducted analysis of data by unit of (cluster)
allocation instead of by individuals (Luby 2005;
Roberts 2000; Sandora 2005). This practice leads
to spuriously narrow confidence intervals around
the estimates of effect (Grimshaw 2004). Other
frequent problems were a lack of description of
randomisation procedure, partial reporting of
outcomes, unclear numerators or denominators
and unexplained attrition (Carabin 1999; Kotch
1994; Morton 2004; White 2001), and either
complete failure of double blinding (Farr 1988a;
Farr 1988b) or inappropriate choice of placebo
(Longini 1988). Three cluster randomised trials
involving the use of face masks (Cowling 2008;
Cowling 2009; MacIntyre 2009) by influenza-like
illness (ILI) contacts had poor compliance. This
shows the difficulty of conducting clinical trials
using bulky equipment in the absence of the
perception of a real threat. One trial (Cowling
2008) was also conducted in a period of low viral
circulation and randomisation was carried out on
the basis of two different sequences. The other
study (MacIntyre 2009) was underpowered to
detect differences in effect between different types
of masks.
The other cluster randomised trial (Sandora 2008)
is at low risk of bias with careful evaluation of
compliance in the intervention arm (hand sanitiser
wipes and disinfection of surfaces).

Non-randomised studies
These were assessed for the presence of potential
confounders using the appropriate NewcastleOttawa Scales (NOS) (Wells 2005) for case-control
and cohort studies; and a three-point checklist for
controlled before and after and ecological studies
(Khan 2000).
Case–control studies
We classified five of the seven case-control studies
as having medium risk of bias (Lau 2004a; Seto
2003; Wu 2004; Yin 2004; Yu 2007) and two as at
low risk of bias (Nishiura 2005; Teleman 2004),

mostly because of inconsistencies in the text and
lack of adequate description of controls.

Prospective cohort studies
Six of the 16 prospective cohort studies were
classified as at low risk of bias (Agah 1987; Dick
1986; Falsey 1999; Leung 2004; Madge 1992;
Somogyi 2004), six as of medium risk (Broderick
2008; Dyer 2000; Kimel 1996; Murphy 1981;
White 2003, Yen 2006), and four as of high risk of
bias (Makris 2000; Master 1997; Niffenegger 1997;
Wang 2007). One was a very brief report of a small
study with insufficient details to allow assessment
(Derrick 2005).
Retrospective cohort studies
All five retrospective cohort studies had high risk
of bias (Doherty 1998; Foo 2006; Isaacs 1991; Ou
2003; Yen 2006). In general, retrospective designs
are prone to recall bias.
Time series studies
Six of the 13 controlled before-after studies were
at low risk of bias (Hall 1981a; Leclair 1987;
Macartney 2000; Pang 2003; Ryan 2001; Simon
2006), two of medium risk (Krasinski 1990; Pelke
1994) and five at high risk (Gala 1986; Hall 1981b;
Heymann 2004; Krilov 1996; Snydman 1988).

Measures of treatment effect
Outcome measures varied from incidence of
experimentally induced rhinovirus infections,
to the incidence of naturally occurring
undifferentiated ARIs. This was measured in a
variety of ways, including numbers of ARIs per
time period, or number of ARIs per household
per time period. In some studies the ARIs were
replaced by ILI. Other included studies focused
on SARS specifically, or respiratory syncytial virus
(RSV).
Proxy measures of illness included absenteeism.

Subgroup analysis and
investigation of heterogeneity
An a priori subgroup analysis was planned for:
1. pandemic influenza outbreaks;
2. seasonal influenza;
3. other epidemics (for example, SARS).
We had sufficient data to carry out only the last.
361
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Results
Description of studies
See ‘Characteristics of included studies’ table.

Included studies
See ‘Summary of main results’ section for a
summary table of interventions and types of
evidence.

Excluded studies
See ‘Characteristics of excluded studies’ table.

Risk of bias in included
studies
Three RCTs were poorly reported with no
description of randomisation sequence,
concealment, or allocation (Gwaltney 1980; Turner
2004a; Turner 2004b). The design of two trials
by one author means their results may not be
generalised to everyday situations. This is due to
the artefactual delivery of the interventions tested
(see ‘Quality issues’ in the ‘Discussion’ section)
(Turner 2004a; Turner 2004b).
The quality of the cluster randomised trials
varied. Only the highest quality trials (Cowling
2009; Luby 2005; Roberts 2000; Sandora 2005)
reported cluster coefficients and conducted analysis
of data by unit of (cluster) allocation instead of
by individuals. This common problem leads to
spuriously narrow CIs around the estimates of
effect (Grimshaw 2004). Other common problems
were a lack of description of randomisation
procedure, partial reporting of outcomes, unclear
numerators or denominators and unexplained
attrition (Carabin 1999; Kotch 1994; Morton 2004;
White 2001), and either complete failure of double
blinding (Farr 1988a; Farr 1988b) or inappropriate
choice of placebo (Longini 1988).
We classified four of the six case-control studies as
having medium risk of bias (Lau 2004a; Seto 2003;
Wu 2004; Yin 2004) and two as at low risk of bias
(Nishiura 2005; Teleman 2004), mostly because

of inconsistencies in the text and lack of adequate
description of controls.
Six of the 16 prospective cohort studies were
classified as at low risk of bias (Agah 1987; Dick
1986; Falsey 1999; Leung 2004; Madge 1992;
Somogyi 2004), four as of medium risk (Dyer 2000;
Kimel 1996; Murphy 1981; White 2003), and three
as of high risk of bias (Makris 2000; Master 1997;
Niffenegger 1997). One was a very brief report of
a small study (Derrick 2005) and two recent studies
(Broderick 2008; Wang 2007) report insufficient
details to allow assessment.
Four retrospective cohort studies exploring the
effect of barrier interventions (Doherty 1998; Isaacs
1991; Ou 2003; Yen 2006) and one study reporting
on adverse effects of barrier interventions (Foo
2006) had high risk of bias.
Six of the 13 controlled before-after studies were
at low risk of bias (Hall 1981a; Leclair 1987;
Macartney 2000; Pang 2003; Ryan 2001; Simon
2006), two of medium risk (Krasinski 1990; Pelke
1994) and five at high risk (Gala 1986; Hall 1981b;
Heymann 2004; Krilov 1996; Snydman 1988).
The most common problem in all of these studies
was a lack of reporting of viral circulation of the
reference population, making interpretation and
generalisability of their conclusions questionable.

Effects of interventions
We scanned 2958 titles, excluded 2790 and
retrieved the full papers of 168 trials, to include 59
papers of 60 studies.

Reported results from
randomised studies
Three studies tested the effects of cleaning
hands on inactivating the virus and preventing
experimental rhinovirus colds. These resulted in
either a reduction in the incidence of rhinovirus
infection among volunteers treated using different
combinations of the acids used for cleaning
363
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(p = 0.025) (Turner 2004a) or did not reach
statistical significance (13% versus 30% with
combined denominator of only 60) (Turner 2004b).
Using iodine treatment of fingers, one out of 10
volunteers were infected compared to six out of
10 in the placebo preparation arm (p = 0.06 with
Fisher’s exact test) (Gwaltney 1980). One study
found that gargling with water or povidone-iodine
solution in addition to handwashing is effective in
preventing URTIs, but not influenza like illnesses
(Satomura 2005).
Three cluster randomised studies tested the effects
of virucidal cleaning disposable handkerchief wipes
on the incidence and spread of ARIs. One reported
a reduced incidence of ARIs in the household over
26 weeks, from 14% to 5% (Farr 1988a). A similar
study reported a small non-significant (5%) drop
across families (Farr 1988b). However, since the
drop in incidence was confined to primary illness,
unaffected by tissue use, we might assume they
were ineffective. A community trial also reported a
non-significant reduction in ARI secondary attack
rates (18.7% versus 11.8%) during a time of high
circulation of influenza H3N2 and rhinoviruses
in the community (Longini 1988). This result is
likely to be an underestimate because of any barrier
effect of the inert tissue wipes used in controls.
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Eight cluster randomised studies tested educational
programmes to promote handwashing, with
or without the adjunct of antiseptic agents, on
the incidence of ARIs either in schools or in
households. Because of different definitions,
comparisons, lack of reporting of cluster
coefficients, and (in two cases) missing participant
data (Carabin 1999; Kotch 1994), we judged
it improper to meta-analyse the data. Two of
these trials reported a lack of effect: RR for the
prevention of acute respiratory illness of 0.94 (95%
CI -2.43 to 0.66) (Kotch 1994); and 0.97 (95%
CI 0.72 to 1.30) (Sandora 2005). Nevertheless,
the highest quality trials reported a significant
decrease in respiratory illness in children up
to 24 months (RR 0.90, 95% CI 0.83 to 0.97),
although the decrease was not significant in older
children (RR 0.95, 95% CI 0.89 to 1.01) (Roberts
2000); and a 50% (95% CI - 65% to -34%) lower
incidence of pneumonia in children aged less than
five years of age in a low-income country (Luby
2005). Another study reported a decrease of 30%
to 38% in respiratory infections with additional
hand-rubbing (RR for illness absence incidence
0.69, RR for absence duration 0.71) (White 2001).
One study reported decreased school absenteeism
of 43% with the additional use of alcohol gel as

well as handwashing (Morton 2004). Two trials
reported that repeated handwashing significantly
reduced the incidence of colds by as much as
20% (Carabin 1999; Ladegaard 1999). One study
found that in households in which interventions
(handwashing with or without wearing a facemask)
were implemented within 36 hours of symptom
onset in the index patient, transmission of RTPCR-confirmed infection was reduced, an effect
attributable to reductions in infection among
participants using face masks plus hand hygiene
(adjusted odds ratio, 0.33 (95% CI 0.13 to 0.87))
(Cowling 2009).

Reported results from case–
control studies
Seven case-control studies assessed the impact of
public health measures to curb the spread of the
SARS epidemic during February to June 2003 in
China, Singapore, and Vietnam. Homogeneity
of case definition, agent, settings, and outcomes
allowed meta-analysis. Binary data were pooled;
none of the comparisons showed significant
heterogeneity, so we used a fixed-effect model.
Although continuous data were often available, the
variables were different and measured in different
units with standard deviations usually missing,
which prevented their meta-analysis.
Studies reported that disinfection of living quarters
was highly effective in preventing the spread of
SARS (OR 0.30, 95% CI 0.23 to 0.39) (Lau 2004a);
handwashing for a minimum of 11 times daily
prevented most cases (OR 0.45, 95% CI 0.36 to
0.57), based on all six studies (Lau 2004a; Nishiura
2005; Seto 2003; Teleman 2004; Wu 2004; Yin
2004); simple mask wearing was highly effective
(OR 0.32, 95% CI 0.25 to 0.40), based on five
studies (Lau 2004a; Nishiura 2005; Seto 2003; Wu
2004; Yin 2004); two studies found N95 respirator
wearing even more effective (OR 0.09, 95% CI 0.03
to 0.30) (Seto 2003; Teleman 2004); glove wearing
was effective (OR 0.43, 95% CI 0.29 to 0.65)
(Nishiura 2005; Seto 2003; Teleman 2004; Yin
2004); gown wearing was also effective (OR 0.23,
95% CI .14 to 0.37) (Nishiura 2005; Seto 2003;
Teleman 2004; Yin 2004); and all means combined
(handwashing, masks, gloves, and gowns) achieved
very high effectiveness (OR 0.09, 95% CI 0.02
to 0.35) (Nishiura 2005; Seto 2003). Another
study from Hong Kong and Guangzhou hospitals
wards reported that a minimum distance between
beds of less than one meter was a risk factor for
transmission (Yu 2007). Disaggregated data were
not reported and therefore this study is not pooled
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in the meta-analysis. All studies selected cases from
hospitals, except for one (Lau 2004a) in which
cases were people with probable SARS reported to
the Department of Health in Hong Kong.

Reported results from
prospective cohort studies
Using an alcohol rub in students’ communal
residences resulted in significantly fewer symptoms
(reductions of 14.8% to 39.9 %) and lower
absenteeism (40% reduction) (White 2003). In a
much-cited small experimental study, virucidal
paper handkerchiefs containing citric acid
interrupted the transmission of rhinovirus colds
transmitted through playing cards: 42% of reusable cotton handkerchief users developed colds
compared with none using disposable virucidal
tissues (Dick 1986).
Few identified studies reported interventions in the
daycare setting, either in staff or patients. Perhaps
more than the additional portable virucidal hand
foam as an adjunct to handwashing, one staff
educational programme on handwashing in a
daycare centre for adults was effective over the
last four years in reducing rates of respiratory
infection in daycare patients from 14.5 to 10.4
per 100 person-months to 5.7 (P < 0.001), with
an accompanying decline in viral isolates (Falsey
1999). This confirmed an earlier report of the
effectiveness of a handwashing programme in
reducing absenteeism for ILI in a primary school
(Kimel 1996).
Two high risk of bias studies reported that
education, a handwashing routine, and
encouragement for kindergarten children, parents
and staff in correct sneezing and coughing
procedure were effective, although there were
considerable fluctuations in incidence of infections
in the control and test centres (Niffenegger 1997);
but were not effective in reducing absenteeism
caused by ARIs (RR 0.79, P = 0.756) (Master
1997).
Dyer and colleagues reported a prospective
cluster open-label cross-over cohort study. The
study assessed the effectiveness of a hand sanitiser
in conjunction with at will soap-and-water
handwashing in a private elementary school in
California. Use of the sanitiser reduced illness
absenteeism by 41.9% (reduction in respiratory
illnesses of 49.7% over the 10-week period of the
study) (Dyer 2000).

Curiously, an infection-control education
programme reinforcing handwashing and other
hygienic measures in a nosocomial setting reported
reducing the number of organisms present on
hands and surfaces, and ARIs, although the data
tabled suggested the opposite (an incidence rate
of 4.15/1000 patient-days in the test homes versus
3.15/1000 in the control homes) (Makris 2000).
A study found wearing a goggle-mask apparatus in
healthcare workers visiting and caring for children
aged up to five with respiratory syncytial virus
(RSV) and symptoms of respiratory disease was
effective (5% illness rate in goggle wearers against
61% in no-goggle controls) (Agah 1987).
Rapid laboratory diagnosis, cohort nursing, and
the wearing of gowns and gloves for all contacts
with RSVinfected children significantly reduced
the risk of nosocomial RSV infection (OR 0.013
to 0.76) (Madge 1992), although another similar
study reported no effect of adding the use of both
gown and mask to the usual handwashing routine
on the development of illness in personnel caring
for infants with respiratory disease (4 out of 30
in the handwashing group alone compared to 5
out of 28 in the handwashing, gown, and masking
group, p > 0.20); although the authors described
poor compliance with the barrier protocol (Murphy
1981).
Strict procedures of triage and infection control to
stop transmission of SARS from infected children
to carers and visitors of a large hospital at the
height of the epidemic in 2003 in Hong Kong was
reported effective at interruption of transmission
as no healthcare worker became ill, in contrast to
experiences in other institutions (Leung 2004).
A tiny study comparing the N95 respirator with
paper surgical masks in volunteers found that
surgical masks, even when worn in multiple layers
(up to five), filtered ambient particles poorly
(Derrick 2005); this principle was confirmed in
another small study of air filtration to prevent
droplet spread (Somogyi 2004).

Reported results from
retrospective cohort studies
Two studies investigated isolating together children
less than three years of age with suspected RSV. In
one, transmission was diminished by “up to 60%”
(Isaacs 1991), while the statement that nosocomial
transmission “was minimised” was not supported
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by data in the other study (Doherty 1998). Isolation
of cases during the 2003 epidemic of SARS in
China was reported to limit transmission only to
those contacts who actually had home or hospital
contact with a symptomatic SARS patient (attack
rate 31.1%, 95% CI 20.2 to 44.4 for carers; 8.9%,
95% CI 2.9 to 22.1 for visitors; 4.6%, 95% CI 2.3
to 8.9 for those living with a SARS case) but not to
contacts living in the same building, working with
cases, or without contact with SARS cases during
the incubation period. This suggests extending
quarantine only for contacts of symptomatic SARS
cases (Ou 2003).
Another brief report carried out in 2003 during
the SARS epidemic, in a military hospital in
Taiwan, China and 86 control hospitals, compared
an integrated infection-control policy to protect
healthcare workers against infection; only two
from the military hospital were infected with SARS
compared to 43 suspected and 50 probable cases in
the control hospitals (Yen 2006).

Reported results from
controlled before-and-after
studies
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Two small studies by the same first author assessed
means of nosocomial transmission of RSV in small
children and the effects of introducing distancing
and barriers: one with low risk of bias reported
effective physical distancing and room separation
(0 infected out of 14 who sat away from RSVinfected infants compared with five out of seven
who cuddled and four out of 10 who touched
infected infants) (Hall 1981a). The second with
high risk of bias reported no incremental benefits
of gowns and masks (32% infection versus 41%)
(Hall 1981b). Adding disposable plastic eye-nose
goggles to other respiratory infection-control
procedures (isolating infected from uninfected
people, handwashing) also reduced transmission
of RSV (6% versus 42% of controls) (Gala 1986).
Screening and subsequent isolation of infected
from uninfected people (‘cohorting’) also reduced
nosocomial RSV transmission in older children
(from 5.33 infections per 1000/patient days of
care to 1.23 infections per 1000/patient days after
introduction of screening) (Krasinski 1990). A
similar study reported that increased compliance
with a policy of glove and gown isolation
precautions reduced the high rate of nosocomial
RSV transmission on an infant and toddler
ward (RR for pre- and post-intervention periods
infection rates 2.9, 95% CI 1.5 to 5.7) (Leclair
1987).

A study of protective gowning did not protect
neonatal intensive care unit infants from RSV or
any other type of infection, or affect mortality
(1.21 per 100 patient-days of gowning compared
to 1.38 of none), although selection bias was likely
with 17% of participating children lost to follow up
(Pelke 1994).
A German study conducted over three seasons
reported a huge decrease of nosocomial RSV
infections, from 1.67/1000 patient-days in the
first season to 0.18/1000 patient-days in the last
season, after instituting enhanced surveillance and
feedback, rapid diagnosis, barriers and isolation,
and disinfection of surfaces (Simon 2006). A similar
study but with high risk of bias reported a decrease
from eight confirmed RSV cases per 1000 patient
days to none (Snydman 1988). A better conducted
study over eight years implemented a combination
of education with high index of suspicion for casefinding (contact precautions), with barriers (but no
goggles or masks) and handwashing for patients
and staff reduced RSV infections in a hospital in
Philadelphia, USA: RR 0.61, 95% CI 0.53 to 0.69
(Macartney 2000).
One small study with serious potential biases
assessed training and a sanitary programme
(handwashing, disinfection of school buses,
appliances and toys) in a special-needs daycare
facility for children with Downs Syndrome, a pupil
to staff ratio of five or six to one, and reported
reductions in: respiratory illnesses from a mean
of 0.67 to 0.42 per child per month (P < 0.07);
physician visits from 0.50 to 0.33 (p < 0.05); mean
courses of antibiotics prescribed from 0.33 to 0.28
(P < 0.05); and days of school missed because of
respiratory infections from 0.75 to 0.40 (p < 0.05)
(Krilov 1996).
A very large study of military recruits reported that
a structured top-down programme of handwashing
at least five times daily nearly halved the incidence
of ARIs. Recruits who handwashed less frequently
reported more episodes of ARIs (OR 1.5, 95% CI
1.2 to 1.8), which represents a difference of 4.7
versus 3.2 mean infections per recruit per year,
and more hospitalisations (OR 10.9, 95% CI 2.7 to
46.2). However, implementation was difficult (Ryan
2001).
An ecological study analysed the effects of
quarantine and port of entry screening on the
SARS epidemic in early 2003 in Beijing, China,
from data collected centrally. Hospitals were
the initial sources of transmission of the SARS
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virus. The shape of the epidemic suggests these
measures may have reduced SARS transmission
although only 12 cases identified out of over 13
million people screened puts in doubt the direct
effectiveness of entry port checks at airports and
railway stations, and screening was probably more
important (Pang 2003).

An Israeli study of 186,094 children aged six
to 12 years reported that school closure was
temporally associated with a 42% decreased
morbidity from respiratory tract infections, a
consequent 28% decrease in visits tophysicians and
to emergency departments, and a 35% reduction in
purchase of medications (Heymann 2004).
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Discussion
Quality issues
Several features need consideration before
drawing generalisations from these studies.
The settings of the studies, conducted over four
decades, were heterogeneous and ranged from
suburban schools (Carabin 1999; Dyer 2000;
Heymann 2004; Niffenegger 1997) to military
barracks (Ryan 2001), intensive care units, and
paediatric wards (Gala 1986; Leclair 1987) in highincome countries; slums in low-income countries
(Luby 2005); and special-needs daycare centres
with a very high teacher to pupil ratio (Krilov
1996). Few attempts were made to obtain socioeconomic diversity by (for example) involving
more schools in the evaluations of the same
programme (Dyer 2000). We were able to identify
few studies from low-income countries where the
vast majority of the burden lies, and where cheap
interventions are so critical. Even in high-income
countries, such as Israel, the dramatic fall in
ARIs subsequent to school closure may have been
related to that country’s high child population
(34%). Additionally, limited availability of overthe-counter medications and national universal
comprehensive health insurance provided with
consequent physician prescription of symptomatic
treatment may limit generalisability of findings
further (Heymann 2004).
The variable quality of the methods of these
studies is striking. Hasty design of interventions
for public health crises, particularly the six casecontrol studies, is understandable but less so
when no randomisation - not even of clusters was carried out in several unhurried cohort and
before-and-after studies. Randomisation could
often have involved minimal disruption to service
delivery. Inadequate reporting especially made
interpretation difficult of before-after studies.
Incomplete or no reporting of: randomisation
(Turner 2004a), blinding (Farr 1988a; Farr 1988b),
numerators and denominators (Carabin 1999;
Kotch 1994), interventions, outcomes (White
2003), participant attrition (Makris 2000), CIs
(Madge 1992), and cluster coefficients in the
relevant trials (Carabin 1999) led to a considerable
loss of information. Potential biases (such as cash

incentives given to participants (White 2003)) were
not discussed. Some trial authors even confused
cohort with before-after designs to elaborate
conclusions unsupported by their data (Makris
2000). Methodological quality was sometimes
eroded by the need to deliver behavioural
interventions in the midst of service delivery
(Niffenegger 1997).
Nonetheless, even when suboptimal designs
were selected, trial authors rarely attempted to
articulate potential confounders. A commonly
ignored confounder, specific to this area, is the
huge variability in viral incidence (Heymann 2004;
Isaacs 1991). Sometimes this was addressed in
the study design (Falsey 1999), even in controlled
before-and-after studies (one attempted correlation
between RSV admissions and RSV circulating in the
community) (Krasinski 1990). Another attempted
linking exposure (measured as nasal excretion) and
infection rate in the pre- and post-intervention
periods (Leclair 1987).
Inappropriate placebos caused design problems.
In some studies the placebo probably carried
sufficient intervention effect to apparently dilute
the intervention effects (Longini 1988). Two
valiant attempts probably failed because placebo
handkerchiefs were impregnated with a dummy
compound which stung the users’ nostrils (Farr
1988a; Farr 1988b).
Some studies used impractical interventions.
Volunteers subjected to the intervention hand
cleaner (organic acids) were not allowed to use
their hands between cleaning and virus challenge,
so the effect of normal use of the hands on the
intervention remains unknown (Turner 2004a;
Turner 2004b). Two per cent aqueous iodine
painted on the hands, although a successful
antiviral intervention, causes unacceptable cosmetic
staining, impractical for all but those at the highest
risk of epidemic contagion (Gwaltney 1980).
Compliance with interventions, especially
educational programmes, was a problem for several
studies despite the importance of many such lowcost interventions.
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The evidence
The highest quality cluster randomised trials
indicate most effect on preventing respiratory
virus spread from hygienic measures in younger
children. Perhaps this is because younger children
are least capable of hygienic behaviour themselves
(Roberts 2000), and have longer-lived infections
and greater social contact, thereby acting as portals
of infection into the household (Monto 1969).
Additional benefit from reduced transmission from
them to other members of the household is broadly
supported from the results of other study designs
where the potential for confounding is greater.
The six pooled case-control studies suggest that
implementing barriers to transmission, isolation,
and hygienic measures are effective with the
use of relatively cheap interventions to contain
epidemics of respiratory viruses. We found limited
evidence of the superior effectiveness of droplet
barrier devices such as the N95 respirator over
simple surgical masks. N95 respirators have a 95%
filtration capability against non-oily particulate
aerosols (Teleman 2004). More expensive and
uncomfortable (especially if worn for long periods)
than simple surgical masks, they may be useful in
very high risk situations.
It is uncertain whether the incremental effect
of adding virucidals or antiseptics to normal
handwashing actually decreased the respiratory
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disease burden outside the confines of the rather
atypical studies, upon which we reported. The extra
benefit may have been, at least in part, accrued by
confounding additional routines.
Studies preventing transmission of RSV and
similar viruses appeared to be closer to real
life and suggest good effectiveness. However,
methodological quality concerns of the controlled
before-and-after studies, mentioned previously,
suggest benefits may have been due to population
differences, especially virus infection rates. These
were poorly reported in most studies.
Routine long-term implementation of some of
the measures assessed in this review would be
problematic, particularly maintaining strict hygiene
and barrier routines for long periods of time. This
would probably only be feasible in highly motivated
environments, such as hospitals, without a real
threat of a looming epidemic. Most of the trial
authors commented on the major logistic burden
that barrier routines imposed at the community
level. However, the threat of a looming epidemic
may provide stimulus for their inception.
A disappointing finding was the lack of proper
evaluation of global and highly resource-intensive
measures such as screening at entry ports and
social distancing. The handful of studies (mostly
conducted during the SARS epidemic) do not allow
us to reach any firm conclusions.
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1 trial effective

–

–

–

–

Handwashing

Handwashing with
antiseptic

Handwashing and
surface disinfection

Hand disinfection

Gargling with iodine

Virucidal tissues

Disinfection of living
quarters

Barriers (masks,
gloves, gowns
combined)

Mask

RCT
(n = 4)

© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.

1 trial no effect added to
handwashing; 1 trial no effect
of P2 mask; 1 trial: added
to handwashing effective if
implemented < 36 hours after
onset of illness

–

–

1 trial small effect; 2 trials
non-significant

–

–

4 trials in children and
families: 2 studies effective

3 trials in children: 2
antiseptic more effective; 1
antiseptic = soap

3 trials in children effective; 1
trial in households effective if
implemented < 36 hours after
onset

C-RCT
(n = 15)

Summary of main results

1 study: masks + gowns
no added effect to
handwashing

3 studies masks effective
(with air filter safer)

5 studies OR 0.32
(0.25–0.40)

–

1 study effective

–

–

–

2 studies added effect of
antiseptic: 1 study no
difference

2 studies found effect and
2 no effect on ARIs

Prospective cohort
(n = 16)

2 studies OR 0.09
(0.02–0.35)

1 study OR 0.30
(0.23–0.39)

–

–

–

–

–

6 studies OR 0.45
(0.36–0.57)

Casecontrol
(n = 7)

1 study harm related to
mask wearing

–

–

–

–

–

1 study in children’s
hospital effective

3 studies combined with
isolation effective; 1 study:
mask and gown added to
isolation not effective; 1
study: gowns and gloves
effective in paediatric
ward

–

–

–

–

1 study in school effective

–

–

–

1 study in military recruits:
> 5 times per day effective

Before–after
(n = 13)

–

Retrospective cohort
(n = 5)

Health Technology Assessment 2010; Vol. 14: No. 34, 347–476

371

–

–

–

–

–

Gloves

Gowns

Distancing

Quarantine

372

N95 Respirator

RCT
(n = 4)

–

–

–

–

–

C-RCT
(n = 15)

–

–

4 studies OR 0.23
(0.14–0.37)

4 studies OR 0.43
(0.29–0.65)

2 studies OR 0.09
(0.03–0.30)

Casecontrol
(n = 7)

1 study: isolation of close
contacts effective

1 study no effect in
military recruits; 2 studies
cohorting in hosp effective



–

Prospective cohort
(n = 16)

1 study no addedeffect in
neonatal ICU

–

–

Before–after
(n = 13)

1 study isolation of close
contacts effective

–

1 study cohorting in paed
6 studies: early
wards effective; 1 study
identification of cases and
in military hosp cohorting isolation effective
with handwashing & gowns
effective

1 study harm related to
gown wearing

1 study harm related to
gloves

1 study harm related to
N95 respirator wearing

Retrospective cohort
(n = 5)

Discussion

Health Technology Assessment 2010; Vol. 14: No. 34, 347–476

DOI: 10.3310/hta14340-06

Authors’ conclusions
Implications for practice
The following effective interventions should be
implemented, preferably in a combined fashion, to
reduce transmission of viral respiratory disease:
1. frequent handwashing with or without adjunct
antiseptics;
2. barrier measures such as gloves, gowns, and
masks with filtration apparatus; and
3. suspicion diagnosis with isolation of likely
cases.
Special efforts should be focused on implementing
the three above interventions in order to reduce
transmission from young children, who are
generally the most fecund sources of respiratory
viruses.

programme that includes instruction and education
and when they are delivered together. There is
a clear requirement to carry out further large
pragmatic trials to evaluate the best combinations.
RCTs with a pragmatic design, similar to the
Luby et al. trial, should be carried out whenever
possible (Luby 2005). Nevertheless, this systematic
review of the available research does provide some
important insights. Perhaps the impressive effect of
the hygienic measures aimed at younger children
derives from the children’s poor capability with
their own hygiene. The variable quality and small
scale of some studies is known from descriptive
studies (Aiello 2002; Fung 2006; WHO 2006)
and systematic reviews of selected interventions
(Meadows 2004). More research is needed to
evaluate the most effective strategies to implement
successful physical interventions in practice, both
on a small scale and at a population level.

Implications for research
Public health measures can be highly effective,
especially when they are part of a structured
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Characteristics of studies
Characteristics of included studies
Agah 1987
Methods

Prospective cohort study carried out in California hospital during the autumn 1984 to
spring 1985 season. The study assessed the efficacy of HCWs wearing goggle-mask
apparatus while visiting and caring for children aged up to 5 with RSV and symptoms of
respiratory disease compared to do-nothing. Children admitted with a RSV diagnosis were
assigned to the 2 arms balanced for age and sex

Participants

168 healthcare workers (HCW) caring for children < 5 years with differential diagnosis of
RSV

Interventions

Mask and goggles (sometimes gowns too) versus normal care

Outcomes

RSV illness reduced from 61% (controls) to 5% (intervention)
Laboratory: swabs for RSV diagnosis
Effectiveness: RSV illness
Safety: N/A

Notes

Risk of bias: low
Notes: The authors conclude that wearing mask and goggles significantly reduced
transmission to HCWs and other children of RSV (61% versus 5% illness rate). Analysis is
also given by number of contacts (data not extracted). A reasonably reported if difficult
to conduct study. Standard procedures such as handwashing should not have acted as a
confounder given 100% coverage among HCWs

Risk of bias table
Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description
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Broderick 2008
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Methods

Prospective cohort study carried out in a military recruit training centre during the first
4 weeks of recruit training. Data was collected between February 2004 and March 2005
(duration of recruit training is not reported).
It isn’t clear how the recruits were assigned to ‘experimental’ (closed) or control (open).
Recruits were assigned to units on the basis of arrival order with no particular allocation
scheme.
The study assessed if social distancing would reduce the incidence of febrile respiratory
illness (FRI). Data were collected over 4 weeks for each new group of recruits.
Housing units (n = 196 units) were divided into closed units [n= 30] (experiment/
intervention) or open units (n = 166) (control). For description of how the closed units
were selected and geographical position in the training centre see notes.
Microbiological samples from physical structures (tables, surfaces, angles of surfaces,
handles) of some units were done. However, it is not mentioned if these units were
selected from among the closed or open units

Participants

Male military recruits (n = 13,114), distributed among 196 housing units (166 open units and
30 closed units) took part in the study. Unit size ranged from 44 to 88 recruits per unit.
Reported denominators add up to 13488 recruits not 13114 (closed: 329/2099 versus open:
1586/11389). No exclusions were reported. Dimensions of the units are not described
(space/subject or space/unit). The average number of subjects/unit in the closed units was
not reported.
Ten percent of medical convalescent unit (MCU) subjects (762) and 6% of physical
conditioning unit (PCU) subjects (395) were positive for adenovirus 4 by PCR

Interventions

To test the effect of social distancing: Subjects were either assigned (allocation process
not clear) to closed or open units. The closed units didn’t introduce any new subjects once
their personnel had been assigned (socially-distant); sick recruits were removed but if their
symptoms did not require placement in the MCU, the recruits returned to their units. The
open units accepted recovering subjects after being discharged from MCU and PCU.
To test an environmental aetiology: Some of the units, which were vacant after 4 weeks
of occupation, were swabbed. The MCU was also swabbed. Then samples were tested by
PCR and were cultured

Outcomes

Laboratory:
(MicroTest M4 Transport; Remel) polymerase chain reaction (PCR) culture for Ad-4 virus
Not used to confirm FRI in all index cases. Adenoviurs was the only microorganism tested
for and isolated.
Effectiveness:
Cases of FRI was defined either by a body temperature of >38°C and 1 respiratory
symptom or by the presence of non-febrile pneumonia.
Cases were reported as number of cases of FRI per 100 persons per week, averaged over
the 4 weeks.
Safety:
N/A

Notes

The institutional review board of the Naval Health Research Centre classified the protocol
of this study as a non-research public health endeavour. Given the flaws of the study
design (the disparity between the number of closed and open units, testing 2 different
‘etiological’ hypothesis using different methodologies and lack of information on how the
units were selected), one gets the impression that this study was probably carried out
at least retrospectively instead of being carried out as a prospective study as claimed
by the authors. The authors conclude that social distancing did not reduce FRI and that
environmental contamination rather than person to person transmission is the culprit in
the spread of FRI. The method used for social distancing, however, did not exclude those
that were little bit sick but did not require placement in the MCU. In other words, sick
people were allowed to remain in the closed unit (? as well as in the open units); only
apparently healthy recruits were allowed to rejoin the open units after being placed in the
MCU and PCU.
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The study put emphasis on the importance of environmental cleaning. In addition to that
crowded areas increase the risk of transmission of viruses. In the study, however, it was
not clear if open and closed units are similar or different as pathogen reservoir. Also,
analysis of closed units according to the population size was not done and information
about the location of the closed units (all over the centre or localized in certain (isolated)
area) is lacking. Despite these clear limitations this pragmatic study findings may be
interpreted in a variety of different ways. Perhaps the most interesting interpretation is
that environmental conditions are determinants of adenoviral infectivity but not entry and
exit from a community. In other words virological and presumably bacterial agents persist
in the environment, they are not “brought” in and do not “arrive” and do not directly
and invariably cause one-on-one disease. This hypothesis challenges the current simplistic
interpretation of the postulates of Henle-Koch (one agent = one disease and suggests that
the presence of microorganism may only be one of the many variables which determine
infectious disease. This interpretation is comforted by the relatively small number of
isolates found in studies of ILI causes (so called pie studies)
The corresponding author provided the following additional information: Each week a
new cohort of about 500 recruits arrives at the camp, all of whom arrive by Wednesday.
On Thursday the recruits are assigned to 6 platoons (each platoon housed in its own
large room - called “housing units” in the article). Each cohort’s 6 housing units are
numbered from 1 to 6, with no particular distinction between them. Each house is given
approximately the same number of recruits. The placement of the recruits into the housing
units is based somewhat on the order of their arrival to the camp, but otherwise there
are no criteria for placement, although relatives and friends are allowed to be in the same
platoon. The recruits at MCRD San Diego tend to be from west of the Mississippi. There’s
no particular order of arrival at the camp from different regions. The number of the closed
housing unit assigned in each cohort varied. In the majority of cases it was 1 or 2.
Each building contains 4 wings of 3 floors each. From the sky, the buildings form an H
shape. The line in the middle of the H connects the sides of the H, and on each side the
half above the middle line is one wing and below the middle line is the other wing. If you go
on maps.google.com and type in san diego ca mcrd and zoom in on C you can see how big
the buildings are. The housing units for each cohort typically occupy 2 wings one building,
but occasionally one housing unit will be in a different building. E.g., if there are 6 housing
units in a cohort, the cohort will occupy 3 floors of wing A and 3 floors of wing C. The
map gives you an idea of the geography of horizontal distance between each wing, and each
floor is about 10 feet high. Although the housing units are relatively close to each other,
the platoons do not typically interact with each other. They are large permanent buildings
each consisting of 12 large rooms and a hallway.
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Carabin 1999
Methods

Cluster randomised controlled trial carried out in day care centres (DCC) in the Canadian
province of Quebec between 1 Sept 1996 and 30 November 1997 (15 months). The aim
was to test the effects of a hygiene programme on the incidence of diarrhoea and fecal
contamination (data not extracted) and on colds and URTIs. The design included before
and after periods analysed to assess the Hawthorne effect of study participation on control
DCCs. Unit of randomisation was DCC but analysis was also carried out at classroom and
single child level. This is a common mistake in C-RCT analysis. DCCS were stratified by
URTI incidence preceding the trial and randomised by location. Cluster coefficients are not
reported

Participants

1729 children aged 18 to 36 months in 47 DCCs (83 toddler classrooms). Originally 52
eligible DCCs with 89 classrooms agreed to take part but 5 dropped out (2 closed, 1
was sold, 2 either did not provide data or the data were “unreliable” and 6 classrooms
had insufficient data). Forty three children failing to attend DCC for at least 5 days in the
autumn were also excluded. ITT analysis was carried out including an additional DCC
whose director refused to let staff attend the training session

Interventions

Training session (1 day) with washing of hands, toy cleaning, window opening, sand pit
cleaning and repeated exhortations to hand wash

Outcomes

Laboratory: N/A
Effectiveness: diarrhoea and coliform contamination (data not extracted)
Colds (nasal discharge with at least one of the following: fever, sneezing, cough, sore throat,
earache, malaise, irritability)
URTI (cold of at least 2 days’ duration)
Surveillance was carried out by educators, annotating absences or illness on calendars.
Researchers also filled in a phone questionnaire with answers by DCC directors
Safety: N/A

Notes

Risk of bias: high (no description of randomisation; partial reporting of outcomes,
numerators and denominators)
Notes: the authors conclude that the intervention reduced the incidence of colds (IRR
0.80, 95% CI 0.68 to 0.93). Confusingly written study with unclear interweaving of two
study designs. For unclear reasons analysis was only carried out for the first autumn.
Unclear why colds are not reported in the results. Cluster coefficients and randomisation
process not described
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Cowling 2008
Methods

Cluster randomised controlled trial carried out in Hong Kong SARS between February and
September 2007. The study assessed the effects of non-pharmaceutical interventions on
the household transmission of influenza over a 9 day period. ILI cases whose family contacts
had been symptom-free for at least 2 weeks rapid tested for influenza A and B were used
and randomised to three interventions carried out. Randomisation was carried out in two
different schedules (2:1:1 for the first 100 households and subsequently 8:1:1) but it is unclear
why and how

Participants

946 index subjects aged 2 years or more in 122 clusters (households). 116 households were
included in the analysis, 6 were excluded because subsequent laboratory testing (culture)
were negative. There were 350 household contacts in the analysis but there 370 household
contacts at randomisation. Attrition is not explained.
Index cases were defined as subjects presented with at least two influenza like symptoms
of at least 48 hour duration (such as fever more or equal to 38 degrees, cough, headache,
coryza , sore throat, muscle aches and pains) and positive influenza A+B rapid test

Interventions

Households were randomised to either wearing face masks with education (as the control
group plus education about face mask use) or handwashing with special medicated soap (with
alcohol sanitiser) with education (as the control group plus education about handwashing) or
education about general healthy lifestyle and diet (control group). The soap was distributed
in special containers which were weighed at the start and the end of the study. Interventions
visits to the households were done on average 1 day after randomisation of index case
household

Outcomes

Laboratory:
QuickVue RTI
MDCK culture
Samples were harvested using NTS, but the text refers to a second procedure from June
2007 onwards testing for non influenza viruses but no data were reported
Effectiveness:
Secondary attack ratios (SAR): SAR is the proportion of household contacts of an index case
who subsequently were ill with influenza (symptomatic contact individuals with at least 1
NTS positive for influenza by viral culture or PCR).
Three clinical definitions were used for secondary analysis:
Fever more or equal to 38 degrees or at least two of following symptoms, headache, coryza ,
sore throat, muscle aches and pains
At least two of the following S/S: fever more or equal to 37.8 degrees, cough ,headache ,sore
throat, and muscles aches and pains
Fever of more or equal to 37.8 degrees plus cough or sore throat
Safety:
No harms were reported in any of the arms

Notes

The authors conclude that “The secondary attack ratios were lower than anticipated, and
lower than reported in other countries, perhaps due to differing patterns of susceptibility,
lack of significant antigenic drift in circulating influenza virus strains recently, and/or issues
related to the symptomatic recruitment design. Lessons learnt from this pilot have informed
changes for the main study in 2008”.
Although billed as a pilot study the text is highly confusing and at times contradictory. The
intervention was delivered at a home visit up to 36 hours after the index case was seen
in the outpatients. This is a long long time and perhaps the reason for the failure of the
intervention. Practically, the intervention will have to be organised before even seeking
medical care – i.e. people know to do it when the kid gets sick at home. The choice of
season, change in randomization schedules and unexplained dropouts among contacts, the
use of QuickVue which proved unreliable, reporting bias on non influenza isolates make this
study at high risk of bias
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Cowling 2009
Methods

Cluster randomised controlled trial

Participants

Households in Hong Kong
From 45 outpatient clinics in both the private and public sectors across Hong Kong,
we enrolled persons who reported at least 2 symptoms of acute respiratory illness
(temperature 37.8 °C, cough, headache, sore throat, or myalgia); had symptom onset
within 48 hours; and lived in a household with at least 2 other people, none of whom
had reported acute respiratory illness in the preceding 14 days. After participants gave
informed consent, they provided nasal and throat swab specimens
2750 patients were eligible and tested between 2 January through 30 September 2008.
Included were 407 people with influenza-like illness who were positive for influenza A
or B virus by rapid testing (index patients) and 794 household members (contacts) in 331
households

Interventions

Participants with a positive rapid test result and their household contacts were randomly
assigned to 1 of 3 study groups: control (lifestyle measures-134 households), control plus
enhanced hand hygiene only (136 households), and control plus face masks and enhanced
hand hygiene (137 households) for all household members. No detailed description of the
instructions given to participants

Outcomes

Influenza virus infection in household contacts, as confirmed by reverse transcription
polymerase chain reaction (RT-PCR) or diagnosed clinically after 7 days
“The primary outcome measure was the secondary attack ratio at the individual level:
that is, the proportion of household contacts infected with influenza virus. We evaluated
the secondary attack ratio using a laboratory definition (a household contact with a nose
and throat swab specimen positive for influenza by RT-PCR) as the primary analysis and 2
secondary clinical definitions of influenza based on self-reported data from the symptom
diaries as secondary analyses.”
Statistical analysis: adjusted for clustering
Results:
No significant difference in secondary attack ratio between groups in total population.
Statistically significant reduction in RT-PCR confirmed influenza virus infections in the
household contacts in 154 households in which the intervention was applied within 36
hours of symptom onset in the index patient. Adherence to hand hygiene between 44 and
62%. Adherence of indexpatient to wearing a face mask between 15 and 49%

Notes

“In an unintentional deviation from that protocol, 49 of the 407 randomly allocated persons
had a household contact with influenza symptoms at recruitment (a potential co-index
patient). We also randomly assigned 6 of 407 persons who had symptoms for slightly
more than 48 hours.” The authors conclude that “Hand hygiene and face masks seemed to
prevent household transmission of influenza virus when implemented within 36 hours of
index patient symptom onset. These findings suggest that non-pharmaceutical interventions
are important for mitigation of pandemic and interpandemic influenza”
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Derrick 2005
Methods

Prospective cohort study testing the performance of 1, 2, 3, 4 and 5 surgical masks worn
in layers against the droplet filtration capacity of a N95 respirator. The study is described
as cross-over trial when all volunteers wore then combinations of layers, but this is not
further described

Participants

Six volunteers who wore the masks and had their droplet count taken

Interventions

Pleated rectangular three-ply surgical mask

Outcomes

Laboratory

Notes

Risk of bias: high (report too brief to allow assessment)
Notes: The authors conclude that the best combination of five surgical masks scored a fit
factor of 13.7, well below the minimum level of 100 required for a half face respirator. The
reduction in particle count went from 2.7 for a singe mask to 5.5 for 5 masks worn at the
same time. Multiple surgical masks filter ambient particles poorly. They should not be used
as a substitute for N95 respirator unless there is no alternative. Cautiously the authors
state that they cannot comment on the capacity of five layers of masks to stop infections
such as SARS as the infective count of the SARS-CoV is unknown.
Fascinating small study with no details of assignment so it was classified as a cohort study.
Unfortunately there is no indication of how comfortable 5 masks are to wear in a layer and
no description of the volunteers

Risk of bias table
Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description

389
© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.

Characteristics of studies

Dick 1986
Methods

Prospective cohort study involving men ~ 18 years of age. The objective of the study was
to determine whether rhinovirus 16 colds could be stopped from spreading with the use
of an highly virucidal paper handkerchief (CMF tissues) containing citric acid and other
virucidal ingredients. Twenty to 25 men ~ 18 years of age were inoculated intranasally with
a safety tested R16. The laboratory-induced cold was in all aspects comparable to natural
colds. Eight of them with the most severe colds (donors) played cards with 12 antibodyfree
men (recipients) in a experiment room. Four experiments were conducted, in experiments
B and C volunteers used CMS tissues to prevent spreading of R16 colds. In the two control
experiments (A and D) volunteers were permitted to use cotton handkerchiefs

Participants

Males ~ 18 years of age with a laboratory-induced R 16 cold (donors) and 12 antibody-free
men (recipients)

Interventions

Use of virucidal paper handkerchief (CMF tissues), containing citric acid and other virucidal
ingredients to stop the spreading of R16 colds versus normal cotton handkerchiefs

Outcomes

Laboratory: serological evidence (serum samples or viral isolation)
Effectiveness: rhinovirus colds

Notes

Risk of bias: low
Notes: The authors concluded that the use of CMS tissues has been successful, because it
determined a complete interruption of transmission of R16 among participants, stopping
the spreading in an environment in which possibilities for transfer of virus were constant,
and in which the rate of transmission was predictably high under standard conditions (42%
of cotton handkerchief users developed colds, but no user of virucidal tissues did so)
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Doherty 1998
Methods

Retrospective cohort study carried out in North Staffordshire hospital (UK) during two
periods: from 1 November 1994 to 31 January 1995 and from 1 November 1995 to 31
January 1996. The study assessed the use at admission of assigning children to a cohort
once a rapid enzyme immunoassay or immunofluorescence testing had identified RSV
positive patients. The incidence of RSV illness was compared in cohorted and uncohorted
children. The authors believed that this procedure would aid clinical management and
minimize cross-infection from affected to susceptible patients. Nasopharyngeal aspirates
were obtained from infants and young children with an acute respiratory illness. Aspirates
were sent for rapid diagnostic testing. RSV positive patients were cohorted into six bedded
bays on the paediatric ward. All carers observed standard routines (handwashing and gown
wearing)

Participants

Children less than three years of age with an acute respiratory illness on admission. During
the study periods a total of 222 patients in 1994 to 1995 and 291 patients in 1995 to 1996
had positive rapid tests

Interventions

RSV diagnosis and cohorting versus normal care

Outcomes

Laboratory: aspirates for RSV diagnosis
Effectiveness: RSV illness (developed at least five days since admission)
Safety: N/A
“RSV infection reduced” (but data tabled do not support this conclusion)

Notes

Risk of bias: high (poor descriptions)
Notes: the authors conclude that cohorting has been shown to reduce nosocomial
transmission of RSV infections (no OR or other measures of strength are reported:
“nosocomial transmission was minimised”). The study presents many inconsistencies
between text and table and data were not extracted. The objective of the study is not well
defined. Part of the results is
in the discussion. Most of all it is unclear who the intervention and controls arms were (i.e.
cohorting of RSV infected children to prevent infection in whom?)

Risk of bias table
Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description

391
© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.

Characteristics of studies

Dyer 2000
Methods

Prospective cluster open-label cross-over cohort study of programmed use of a hand
sanitiser in conjunction with at-will soap-and-water handwashing conducted in a private
elementary school in California. The aim of the study was to assess the effectiveness
of the SAB sanitiser at reducing illness absenteeism in a school setting. Subjects were
grouped by classroom without formal randomisation. Seven classes received the instant
sanitiser, while the remaining seven classes were assigned to the control group. Male-tofemale ratios and age distributions of the two groups did not differ significantly. Prior to
study commencement all students participated in an educational program about germs
and the importance of handwashing to prevent illnesses. Children in the hand sanitiser
group received a spray to use under teacher supervision to supplement normal, at-will
handwashing with soap and water. The control group was instructed to wash hands with
water and soap, and it was not supervised. Data were collected for 10 weeks. After this
period, there was a 2-week wash out period, during which neither group of students used
SAB sanitiser. Then SAB sanitiser was distributed to the student group that had previously
served as the control and the study proceeded for another 4 weeks

Participants

420 children in a private elementary school in California aged 5 to 12 years; cluster openlabel crossover cohort study over 10 weeks

Interventions

Educational programme plus the SAB (surfactant, allontoin and benzal konium chloride)
spray hand sanitiser in 1oz bottles fitted with a pump spray top and with at-will soap-andwater handwashing versus nothing

Outcomes

Laboratory: serological evidence: N/A
Effectiveness: days of absences from school for respiratory illness (and gastrointestinal
illness - data not extracted)
Safety: N/A
Respiratory illness and gastrointestinal illness: reduced absenteeism by 41.9%; respiratory
illnesses by 49.7%

Notes

Risk of bias: medium
Notes: The authors conclude that daily use of the SAB instant hand sanitiser with atwill handwashing using soap and water significantly decreased absences due to acute
communicable illness. Use of the sanitiser reduced illness absenteeism by 41.9% (reduction
in respiratory illnesses of 49.7% over the 10 week period of the study). The authors
also described some limitations of the study, as limited socio-economic diversity in the
study population, limitation to a single study site and lack of blinding. Further soap-andwater washing was not monitored. Generalisability of the results is questionable as all
participants underwent the educational programme
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Falsey 1999
Methods

Prospective cohort study conducted at three adult daycare centers in Rochester, New
York. The study assessed the value of a staff educational program combined with the use
of a portable virucidal hand foam for the reduction of respiratory infections in daycare
participants. The authors report in the same paper an ecological study of the incidence
of ILI in 3 previous seasons (1992 to 1996) which does not report numerators and
denominators and was not extracted

Participants

In December 1995 when the study started there were centre 1: 69 elderly and 36 staff
members; centre 2: 67 elderly and 45 staff members; centre 3: 68 elderly and 16 staff
members

Interventions

Addition of virucidal hand foam as a supplement versus normal handwashing and
educational programme

Outcomes

Laboratory: serological evidence and virology cultures (Table 1 reports a series of isolated
pathogens, with no tie in with actual cases)
Effectiveness: viral pathogens: influenza A/B, RSV, coronavirus, parainfluenza, rhinovirus
Safety: N/A

Notes

Risk of bias: low
Notes: The authors conclude that the educational program for staff was associated with
an almost 50% decrease in the infection rate in daycare attendees. The programme was
effective only in the last of the four years of the programme (rates of infection in daycare
patients fell from 14.5 to 10.4 per 100 person-months to 5.7 per 100 person months,
p < 0.001). This is a conclusion based on an ecological study of the incidence of ILI in 3
previous seasons which the authors report in the same paper, but which does not report
numerators and denominators and was not extracted. The lower infection rate is likely to
reflect the combination of interventions and education, which increased staff awareness
and more broadly changed behaviour. There was no apparent additional benefit from the
virucidal foam. This is one of the few identified studies reporting circulating viruses in the
daycare setting, both in staff and patients. The decline in influenza-like illness episodes
across the four study years is reflected in the decline in viral isolates, suggesting that
aspecific measures such as handwashing are effective against the main respiratory viruses
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Farr 1988a
Methods

The study was a six-month cluster randomised controlled double blind trial of the
efficacy of virucidal nasal tissues in the prevention of natural cold, and it was conducted in
Charlottesville, Virginia, USA. Many of the families were enrolled, because one or more
members worked at the State Farm Insurance Company; the remaining families were
recruited from the Charlottesville community by advertisement in a local newspaper.
Families were randomly assigned by the sponsoring company to receive boxes of treated
tissues, placebo tissues, or no tissues. The randomisation was performed by computer.
Study participants and investigators were unaware of the type of tissues which each family
was randomised to receive. Blinding efficacy was tested using a questionnaire: the mothers
in each family were asked twice if she believed her family was using virucidal or placebo
tissues
Participants in the treated and placebo groups were instructed to use only tissues received
through the study, while families in the additional control group without tissues were
allowed to continue their usual practice of personal hygiene. Each family member kept a
daily listing of respiratory symptoms on a record card. A nurse epidemiologist visited each
family monthly to encourage recording

Participants

186 families, 58 in the active group, 59 in the placebo group and 69 in the no tissues group.
A total of 302 families were originally recruited, 116 families who did not comply with
the study protocol, lost their surveillance cards, could not complete the protocol were
excluded from the analysis

Interventions

Use of virucidal tissues versus placebo tissues versus no tissues. The treated tissues were
impregnated with malic and citric acids and sodium lauryl sulfate, while placebo tissues
contained saccharin

Outcomes

Laboratory: serological evidence: no
Effectiveness: respiratory illness
Safety: N/A

Notes

Risk of bias: high (failure of blinding)
Notes: the authors conclude that virucidal tissues have only a small impact upon the overall
rate of natural acute respiratory illnesses. The total illness rate was lower in families
using virucidal tissues than in both of the other two study group, but only the difference
between active and placebo groups was statistically significant (3.4 illness per person versus
3.9 for placebo group, p = 0.04 and 3.6 for no tissues control group P = 0.2, and overall
14% to 5% reduction). The questionnaire results suggest that some bias may have been
present since a majority of mothers in the virucide group believed they were receiving the
“active” tissues. Another possible explanation of the low effectiveness of virucidal tissues
is poor compliance by children in the use of virucidal tissues. A well designed and honestly
reported study
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Farr 1988b
Methods

The study was a six-month randomised controlled double blind trial of the efficacy
of virucidal nasal tissues in the prevention of natural cold, and it was conducted in
Charlottesville, Virginia. Families were recruited from the Charlottesville community by
advertisement in a local newspaper. Families were randomly assigned by the sponsoring
company to receive either virucidal tissues, or placebo-treated tissues. Stratified
randomisation was performed by computer and the strata were defined by total number
in the family. Study participants and investigators were unaware of the type of tissues
which each family was randomised to receive. Each family member kept a daily listing
of respiratory symptoms on a record card. A nurse epidemiologist visited each family
monthly to encourage recording. In addition a study monitor visited each family bimonthly
to further encourage compliance and reporting of symptoms

Participants

98 families, 58 in the active group and 40 in the placebo group. Two-hundred and thirtyone families were initially recruited, 222 completed the trial, data of 98 families were
analysed. The others were excluded from the analysis since they complained of side effects
(sneezing etc) or reported not using the tissues regularly

Interventions

Use of virucidal tissues versus placebo tissues. The treated tissues were impregnated with
malic and citric acids and sodium lauryl sulfate, while placebo tissues contained succinin
acid. Participants in the treated and placebo groups were instructed to use only tissues
received through the study

Outcomes

Laboratory: serological evidence: no
Effectiveness: respiratory illness
Safety: N/A

Notes

Risk of bias: high (failure of blinding)
Notes: the study suggests that virucidal tissues have only a small impact upon the overall
rate of natural acute respiratory illnesses. The total illness rate was lower in families using
virucidal tissues than in the other study group, but the difference between active and
placebo groups was not statistically significant. There was a small non-significant drop in
illness rates across families (5%). The tissues appeared ineffective as the drop was confined
to primary illness unaffected by tissue use. Placebo (succinin acid) was not inert, and it was
associated with cough and nasal burning. This impacted on allocation concealment. A well
designed and honestly reported study marred by transparent allocation

Risk of bias table
Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description

395
© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.

Characteristics of studies

Foo 2006
Methods

Retrospective cohort survey carried out in Singapore to assess the harm associated with
the use of the personal protective equipment in healthcare staff working in a “SARSdesignated hospital” from March 2003 to middle 2004. Three departments from the
hospital were surveyed the National Skin Centre (NSC), Department of Emergency (A&E)
and the intensive care unit (ICU)
Control group: unclear
Control group: none

Participants

Three hundred and forty healthcare staff were surveyed, 322 responded (60 from the
NSC, 77 from the TTSH A&E, and 185 from the TTSH ICU)

Interventions

Use of personal protective equipment (PPE), namely, masks, gloves and gowns. Adverse
skin reactions to PPE

Outcomes

Laboratory:
None
Effectiveness:
Not applicable
Safety:
Adverse skin reactions (ASR) from the use of 3 types of PPE [masks (respirator, surgical or
paper masks), plastic gloves and disposable gowns] developed with prolonged use (8.4, 9.4
and 8.8 months, respectively)

Notes

The authors conclude that prolonged use of PPEs (N95 respirators, rubber gloves)
is associated with high frequency of ASR. The authors reported that there were no
significant differences in adverse skin reactions to masks and gloves due to sex, race or
profession. Some differences were reported by age as follows:
Those who developed acne with masks were younger (mean of 29.5 years) compared with
those who didn’t (mean of 33.2; p < 0.001).
Those who developed dry skin with gloves were younger (mean of 28.7 years) compared
with those who didn’t (mean of 33.2; p < 0.002).
Those who developed itch with gloves were younger (mean of 29.5 years) compared with
those who didn’t (mean of 33.2; p < 0.001).
Survey results show that acne, itach and rash are the most common harms reported
after wearing a N95 respirator (59.6%, 51.4% and 35.8%) and that drynskin, itch and rash
were reported by (73.4% , 56.3% and 37.5%, respectively) glove users. Other harms were
reported by very small numbers of users (4 or below). This study, although a retrospective
survey is important as it suggests that barrier intervention-using carries harms and such
harms may affect compliance with the intervention
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Gala 1986
Methods

The purpose of this study was to evaluate whether the use of a disposable plastic goggle
designed to cover the eyes and nose could help reduce the rate of nosocomial infections
during an outbreak of RSV infection. The rates of RSV infection in staff members and
infants were determined on an infant and toddler ward during a seven-week. Two 3 week
study periods were compared: period 1, during which all staff members used the goggles,
and period 2, were no goggles were worn. The respiratory infection control procedures
were the same during both periods of study: handwashing, isolation and cohorting. In
reality although on report, Gala and colleagues are conducting two studies. The first is a
non-concurrent cohort study, in which two different population of children are assessed
separated by a 1 week “washout” period and the intervention (goggles) on staff. The play
of confounders here is too heavy and uncontrolled to include the data in the study. The
second is a controlled before and after on the 40-odd members of staff (32 of whom
took part in both periods). Here the play of confounders should be partly reduced. We
extracted data relating to the second study only

Participants

74 Children and 40 staff members in period 1; 77 children and 41 staff members in period
2. During the study 151 children were admitted to the ward; their mean age was 12.9
months, 59% were boys. During period 174 infants were examined, 15 were admitted
with RSV infections, the remaining 59 constituted the group potentially susceptible to a
nosocomial RSV infection. Seventeen infants were hospitalised for sufficient time for a
nosocomial infection and in one nosocomial RSV infection was detected. During period 277
babies were studied, 17 of whom were admitted with RSV infection. Of the remaining 60,
39 children were excluded, 21 were considered susceptible, and in 9 of them nosocomial
RSV infection was detected. Forty staff members were examined in period 1 and 41 during
period 2. During period 2, two of the ward staff were acquired RSV infection and were not
considered susceptible

Interventions

Use of a disposable plastic eye-nose goggle and respiratory infection control procedures
versus only respiratory infection control procedures (cohorting, isolation and handwashing)

Outcomes

Laboratory: serological evidence
Effectiveness: RSV infection (symptoms and laboratory confirmation)
Safety: N/A

Notes

Risk of bias: high
Notes: The use of the disposable eye-nose goggles appeared to be associated with a
significant decrease in nosocomial RSV infections (6% versus 42% of contacts when the
goggles were used compared to when they were not). The expense of such goggles will
have to be determined and compared with the cost of nosocomial infections. The study has
an orgy of confounders, is it difficult to see how such studies can be carried out without
disrupting patient care? Why not randomise staff to goggles or standard care?
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Gwaltney 1980
Methods

The study assessed the effectiveness of aqueous iodine applied to the fingers in blocking
hand transmission of experimental infection with rhinovirus from one volunteer to
another. Healthy, young adult volunteers were recruited from the general population at the
University of Virginia, Charlottesville. Volunteers were not informed about the contents of
the hand preparation until after the study. Two experiments were conducted to evaluate
the virucidal activity of aqueous iodine applied to the fingers immediately before viral
contamination. Other two experiments were conducted to determine whether there was
sufficient residual activity of aqueous iodine after 2 hours to interrupt viral spread by the
hand route. Volunteers who were donors of virus for the hand exposures were challenged
intranasally on three consecutive days with strain HH rhinovirus. Recipients were randomly
assigned to receive iodine or placebo. The donors contaminated their hands with nasal
secretions by finger to nose contact before the exposure. Hand contact was made between
a donor and a recipient by stroking of the fingers for 10 sec. Donors and recipients wore
masks during the exposure period

Participants

15 and 20 volunteers in two experiments

Interventions

Treatment of fingers with iodine versus placebo. The virucidal preparation used was
aqueous iodine (2% iodine and 4% potassium iodide). The placebo was an aqueous solution
of food colours

Outcomes

Experimental rhinovirus infection reduced (p = 0.06)
Laboratory: serological evidence
Effectiveness: rhinovirus infection (based on serology, isolation and clinical symptoms) with
high score clinical illness. Score was published elsewhere
Safety: N/A

Notes

Risk of bias: High (poor description of randomisation process, concealment, or allocation)
Notes: the study suggests that aqueous iodine applied to the fingers was effective in
blocking transmission by hand contact of experimental infection with rhinovirus for up to
2 hours after application (1 out 10 volunteers were infected compared to 6 out of 10 in
the placebo preparation arm, P = 0.06 with Fisher’s exact test). The effectiveness of iodine
treatment of the fingers in interrupting viral transmission in volunteers recommends its
use for attempting to block transmission of rhinovirus under natural conditions. Although
the cosmetic properties of 2% aqueous iodine make it impractical for routine use, it can be
used as an epidemiologic tool to study the importance of the hand transmission route and
to develop an effective cosmetically acceptable hand preparation. A summarily reported
study
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Hall 1981a
Methods

Cohort study to determine the possible modes of spread a RSV to young adult volunteers
working on a paediatric ward who were exposed in different manners to infants with
RSV. Volunteers were divided into three groups: “cuddlers”, exposed to an infected infant
over two to four hours by caring the baby in the usual manner, wearing gowns, but no
mask or gloves; “touchers”, exposed with the infant out of the room by touching surfaces
contaminated with the baby’s secretions; “sitters”, exposed to an infected baby by sitting at
a distance of more than 6 feet from an infant’s bed, and they wore gowns and gloves, but no
masks. In order to control for possible differences in infectivity among infants, a volunteer
from each of the three groups was exposed to each infant, or to this environment in the
case of touchers. In addition, volunteers from each group were exposed to more than one
infant. After exposure volunteers were followed for 12 days

Participants

31 Volunteers: seven in the cuddler group, 10 in toucher group and 14 in the sitter group

Interventions

Exposure to infants admitted with bronchiolitis or pneumonia during a community
outbreak of RSV isolation

Outcomes

Laboratory: serological evidence
Effectiveness: RSV infection demonstrated by viral isolation and serology. Clinical symptom
diary collected with questionnaires. Symptomatic, asymptomatic and febrile symptomatic
data reported separately
Safety: N/A

Notes

Risk of bias: low
Notes: the authors concluded that the spread of RSV may occur by close contact with
direct inoculation of large droplets or by self-inoculation after touching contaminated
surfaces. Infections does not appear to occur after more distant contact requiring small
particle aerosols (0 infected out of 14 “sitters”, those that sat away from RSV infected
infants, compared with 5 out of 7 who cuddled and 4 out of 10 who touched the infected
infants). Ancillary procedures that may be helpful include the care of contaminated surfaces
and gowns, cohorting of staff and infants, and limiting the traffic in and out of the infants’
room. With limited facilities, isolation rooms might best be reserved for uninfected infants
with underlying disease who, should they acquire nosocomial RSV infection, are at risk for
severe disease
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Hall 1981b
Methods

Controlled before and after study designed to evaluate the efficacy of infection-control
procedures with the use of masks and gowns compared with procedures not using mask
and gowns on the rate of nosocomial RSV infection in both infants and staff. The study,
conducted at Strong Memorial Hospital in Rochester, NY, USA, in 1979, was begun 12 days
after the hospital admission of the first infant infected by RSV, and was continued for the
next two months. All patients and staff on the ward for children less than three years of
age were included. During the first four weeks (period 1) of the study the infectioncontrol
procedures for infants with respiratory illness included handwashing and the use of mask
and gowns by the staff on entering the room, with a change of gowns between contacts
with each infant. After four week the wearing of gowns and masks was discontinued and
handwashing alone was used for the final five weeks of the study. Throughout the study
handwashing, cohorting and isolation were employed and emphasized. The number of
nosocomial infections in patients and staff for period 1 were compared with the period 2
(last four weeks of the study). Infections occurred in the interval week were not counted

Participants

162 patients suspected with RSV infections from infected infants; 78 admitted in the period
1 and 84 in period 2. The age range was 2 weeks to 3 years. 55% were male. Of 78 (period
1), 24 were admitted for RSV infections and the remaining 24 became the contacts. (Due to
lack of comparability of children and an unclear text children data were not extracted)
39 ward personnel were included, 30 in the period 1 and 27 of these were also studied
during period 2 along with 9 other personnel. Thus a total of 36 staff members were
studied during period 2

Interventions

Use of gowns and masks and standard infection-control procedures (handwashing,
cohorting, isolation) versus standard infection-control procedures only to prevent
transmission of RSV infections from infected infants

Outcomes

Laboratory: serological evidence
Effectiveness: RSV infection demonstrated by symptoms, viral isolation and serology
Safety: N/A

Notes

Risk of bias: high
Notes: The authors concluded that the use of masks and gowns as additional infectioncontrol procedures for RSV infection shows no appreciable benefit in preventing
nosocomial spread of RSV to infants or to the ward personnel. The nosocomial infection
rate in the two periods was not significantly different in either the infants or staff (32%
infection versus 41%). Both of the study periods appeared to be equal in terms of potential
for transmission or exposure to RSV. The number of infants admitted during both periods
was similar. Furthermore these two groups of contacts were alike in age and types of
underlying diseases. The routine use of masks and gowns does not seem warranted in view
of the considerable cost. A very poorly reported study with an unclear eligibility procedure
and a lack of description of denominators. Why not use randomisation?
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Heymann 2004
Methods

Controlled before and after study to evaluate the effect of school closure on the
occurrence of respiratory infection among children ages 6-12 years and its impact on
health care services. The study was conducted in Maccabi healthcare services, which has
a nationwide network of > 3000 independent physicians connected by a unified computer
system. The authors assembled a retrospective cohort of all 6 to 12 year old children
comprising 186,094 children. The computerised data were examined for three 2-weeks
periods: before school closure, during closure, and after closure. The occurrence of
respiratory tract infections was determined according to recorded diagnoses, including
cough, upper respiratory tract infection, common cold, sore throat and viral infection

Participants

186,094 children aged 6 to 12 years

Interventions

Effect of a school closure on the occurrence of respiratory infection during an “influenza”
outbreak

Outcomes

Laboratory: no
Effectiveness: respiratory tract infections
Safety: N/A

Notes

Risk of bias: high
Notes: The authors concluded that school closure was temporally associated with 42%
decreased morbidity from respiratory tract infections, a consequent 28% decrease in
visits to physicians and to emergency departments and a 35% reduction in purchase of
medications. Limits of this study are: the fact that in Israel 33.8% of the population are
children, hence these results may not be applicable to high-income countries with lower
per centage of children. In addition there may be a difference in parental attitudes toward
respiratory illness symptoms in other cultures that affect health care utilization. Another
reason for such a difference may be the basic structure of the health system in Israel,
where comprehensive health insurance is universal and provided by the law. Finally there is
limited availability of over-the-counter medications, and to obtain symptomatic therapeutic
agents children are generally seen by a physician. The biggest limit to this study is not
mentioned by the authors: the assumption that the circulation of respiratory viruses is
constant throughout the study period. Although in the Discussion the authors mention
some surveillance data on national diffusion of an H3N2 epidemic but this took place in
Dec 1999
Observed effect may be due to school closure or they may be due to lower circulation of
the viruses
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Isaacs 1991
Methods

Retrospective and prospective cohort study was conducted to evaluate the effectiveness of
cohorting and educational program (handwashing) in reducing the incidence of nosocomial
respiratory syncytial virus infections
Data on all children with RSV infection on any of the paediatric wards in winter of 19867 were retrospectively collected. In order to define the population at risk of developing
RSV infection it was determined the number of children under 2 years of age hospitalised
on the two paediatric wards and the paediatric intensive care unit and the number they
spent in hospital. For the next two winters (1987 to 1988 and 1988 to 1989) the same data
were prospectively collected. In addition some interventions were made to try to reduce
the incidence of hospital acquired RSV infection. Children admitted with suspected RSV
infection were nursed in a specific area until the result of an indirect immunofluorescent
test. It was not possible to cohort babies on the paediatric intensive care unit. Staff were
instructed on the importance of handwashing and this was reinforced on ward rounds. An
educational leaflet was prepared and given to the parents of every child admitted with the
infection

Participants

Children < 2 years of age: 425 in period 1; 840 in period 2; 552 in period 3

Interventions

Isolation and handwashing versus normal care

Outcomes

Laboratory: indirect immunofluorescence on nasopharyngeal secretions or by culture of
secretions
Effectiveness: RSV infection
Safety: N/A

Notes

Risk of bias: high (poor descriptions)
Notes: the authors concluded that handwashing and cohorting reduced at least 66% in
the number of hospital acquired infections due to RSV in the two intervention winters.
One minor problem with cohorting was that babies could not remain in the accident
and emergency department until a diagnosis of RSV was virologically confirmed. Hence
they were cohorted on the basis of a clinical diagnosis of bronchiolitis. The authors also
underline the importance of a more rapid antigen test for RSV. It is doubtful whether the
non-exposed cohort is similar to its hospital peers, especially because there are several
cardiac children in the exposed cohort. The biggest limit to this study is mentioned by
the authors in the Discussion: the assumption that the circulation of RSV is constant
throughout the study period. Exposure however is not the same in the 3 seasons and
observed effect may be due to cohorting or to the different viral circulation
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Kimel 1996
Methods

Prospective cohort study conducted in a school of Chicago, USA, to evaluate the
effectiveness of a handwashing program in reducing the absenteeism caused by flu-like
illness. The school was located in a predominantly white, middle to upper middle class
suburb. All four kindergarten and five first-grade classes were included in the study. No
significant differences were found between participating classes for size, male-female
ratio, percentage of lowincome students, or students with chronic health problems.
Teachers were surveyed to determine classroom handwashing activities. The influenza
season usually occurs during December and January. The handwashing program was
planned for presentation just prior to this time. The effectiveness of the program was
determined by comparing absentee rates among participants and non-participating classes
(the control group). Absentee rates were determined by reviewing the computerized daily
school absence logs. Entries that listed flu-like symptoms were counted. A take-home
handwashing chart was also given to each student to encourage follow-through with
handwashing at home

Participants

199 children of kindergarten and first grade schools

Interventions

Handwashing and educational program versus no intervention

Outcomes

Laboratory: no
Effectiveness: flu-like illness
Safety: N/A
Absenteeism from influenza-like illness was approximately double in the control arm (p =
0.01)

Notes

Risk of bias: medium
Notes: The authors concluded that handwashing education can decrease absenteeism even
among kindergarten and first grade students. This study did not control for health and
hygiene practices at home or exposure to flu-like illness outside of school. Furthermore
the student population at the school was generally healthy, probably because families were
able to provide adequate health and hygiene resources. Another problem of the study is
that flu season was later than usual (February), and this represented a confounding variable.
The teacher surveys indicated problems with handwashing facilities
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Kotch 1994
Methods

Pair-matched cluster randomised controlled trial conducted in the period 19 October
1988 to 23 May 1989 in 24 child care centres in North Carolina, USA. The trial tested the
effects of a handwashing and environment sterilizing programme on diarrhoea (data not
extracted) and ARIs. Child day care centres had to care for 30 children or less, at least
5 of whom had to be in nappies and intending to stay open for at least another 2 years.
Randomisation is not described, nor are cluster coefficient reported. Centre were matched
in pairs and then randomly allocated to either intervention of control programmes

Participants

389 children aged 3 years or less in day care for at least 20 hours a week. There were
some withdrawals but the attrition on participants is not stated, only that in the end data
for 31 intervention classrooms and 36 control classrooms were available. There were
291 children aged up to 24 months and 80 over 24 months that took part. The text is
very confusing as 371 seem to be the total of the number of families that took part. No
denominator breakdown by arm is reported and numerators are only reported as new
episodes per child-year

Interventions

Structured handwashing and environment (including surfaces, sinks, toilets and toys)
disinfecting programme with waterless disinfectant scrub

Outcomes

Laboratory: N/A
Effectiveness: ARI (coughing, runny nose, wheezing, sore throat or earache)
Safety: N/A

Notes

Risk of bias: high (poor reporting of randomisation; outcomes; numerators; and
denominators)
Notes: the authors conclude that the fully adjusted RR for prevention of ARIs was 0.94
(-2.43 to 0.66). A poorly reported study
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Krasinski 1990
Methods

Controlled before and after study conducted in Bellevue Hospital Center, New York,
USA, to determine the effectiveness of screening for RSV and assignment to a cohort at
admission to reduce nosocomial transmission of RSV infections. Children who were 3
years of age and older were admitted to a paediatric ward that is equipped with private
rooms for the control of communicable diseases. Children younger than 3 years of
age were admitted to a separate ward without private rooms, where as many as four
children shared a room. All paediatric patients hospitalised on or before Dec 31 1986
were regarded as potentially infected with RSV and were constituted as an RSV-infected
cohort. A second cohort, free of infection with RSV, was established on the toddlers’
ward to segregate high risk patients from RSV-infected patients. Patients requiring hospital
admission and assignment to the high risk cohort were screened for evidence of RSV
infection by means of a rapid ELISA method. No gloves or masks were used in the RSV
cohort

Participants

All hospitalised paediatric patients regarded as potentially infected with RSV

Interventions

RSV screening cohorting and service education programme versus do nothing

Outcomes

The authors concluded that screening and subsequent cohorting reduced RSV infections
(from 5.33 infections per 1000/patient days of care to 1.23 infections per 1000/patient
days after introduction of screening). There was an attempt at correlation between RSV
admissions and RSV community circulation

Notes

Risk of bias: medium
Notes: the authors concluded that screening and subsequent cohorting reduced RSV
infections (from 5.33 infections per 1000/patient days of care to 1.23 infections per 1000/
patient days after introduction of screening). There was an attempt at correlation between
RSV admissions and RSV community circulation
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Krilov 1996
Methods

Controlled before and after study carried out in a 16 classrooms of special needs school
for Down syndrome children in New York State. The study took place between November
1991 to November 1993. The before between Nov 1991 and Oct 1992, followed by a one
month washout period during which the intervention was introduced, followed by 12
months of after period (Dec 1992 to Nov 1993)

Participants

Thirty three children aged 6 weeks to 5 years took part in the before and 38 in year
2 (after period). During the study period there were about 110 children in the school
but the parents of the majority did not agree to replying to 2 weekly questionnaires, so
their children were not entered in the study. In addition 5 sets of questionnaires in the
before and 2 in the after periods did not contain sufficient data (6 months’ worth) and
were excluded. Despite this there were no significant differences between before and
after children. The authors also describe viral circulation during the study periods from
isolates in the local hospital. All community isolates were constant with the exception of
adenovirus which doubled in the after period of the study

Interventions

Training and sanitary programme with handwashing, disinfection of school buses, appliances
and toys. In addition a person designated a study monitor carried out intensive monitoring
of classroom behaviour and reinforced messages. Disinfection took place with Reckitt &
Colman products (sponsors of the study)

Outcomes

Laboratory: viral isolates from surrounding community (non random samples)
Effectiveness: ARI (cough, runny nose, sore throat, wheezing or rattling in the chest, ear
ache). Vomiting and diarrhoea (data not extracted). Follow up was carried out on the basis
of parents’ questionnaire
Safety: N/A

Notes

Risk of bias: high (disinfectants provided and study sponsored by manufacturer)
Notes: The authors concluded that respiratory illnesses decreased from a median of
0.67 to 0.42 per child per month (p < 0.07), physician visits, 0.50 versus 0.33 (p< 0.05),
mean course of antibiotics prescribed 0.33 versus 0.28 (p < 0.05) and days of school
missed because of respiratory infections 0.75 versus 0.40 (p < 0.05). Respiratory illnesses
decreased from a median of 0.67 to 0.42 per child per month. Small study with a serious
selection bias and generalisability problems
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Ladegaard 1999
Methods

RCT with cluster randomisation (they called it “lottery”, the same as “clip the coin”)
to intervention or control. Out of 10 institutions they excluded two because they want
institutions comparable in uptake area (that means housing and income). Interventions
were given to children, parents and teachers at the institutions

Participants

Children 0 to 6 years old

Interventions

Multifaceted: information, t-shirts to the children with: “Clean hands - yes, thank you”,
performance of a fairytale “The princess who did not want to wash her hands”, exercise in
handwashing, importance of clean and fresh air. The aims of the intervention were:
to increase the hygiene education of the day care teachers
to motivate the children by practical learning to have a better hand hygiene
to inform the parents about better hand hygiene

Outcomes

34% decrease in ‘sickness’, (probably mostly gastroenteritis)

Notes

Risk of bias: limited data only available
Notes: the authors conclude that there was a 34% decrease in sickness in the intervention
arm, this is probably overall sickness as gastroenteritis is part of the outcomes (data no
extracted). Limited data only available from translation by Jørgen Lous
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Lau 2004a
Methods

Case-control study carried out in Hong Kong, SAR of China during 4 April to 10 June 2003, at
the height of the SARS outbreak. The aim was to describe the defined and undefined sources
of SARS cases groups and assess the protective effects of various public health measures
Defined sources were classified as being a healthcare worker in a hospital, living in Amoy
Gardens (a known focus of infection) having had a contact with a member of the household
with SARS of earlier onset, hospital in patients infected with SARS by other hospital inpatients
and contacts of SARS cases before the onset of their own symptoms
The undefined sources group of cases were all the other categories
Cases in general were identified and interviewed on the phone. Households with more than
one index case were considered as having two index cases. Of the 1690 identified cases, 1214
from 996 households were enrolled in the study. One hundred and forty cases could not
be contacted as they had a wrong phone number, 163 were uncontactable after at least five
attempts, 163 refused to take part and 10 did not speak either Chinese or English. Seventeen
were further excluded because they were aged less than 16. Twenty two questionnaires were
unusable. (This makes 1175, obviously the 17 minors are included in the case-control study, as
adding them makes a total of 1192)

Participants

Description of cases: 330 probable cases of SARS selected as follows. From 1192 people
with probable SARS reported to the Department of Health in the territory of HK up to 16
May 2003, 1175 were entered in the case-control analysis. SARS cases were defined as RX
evidence of pulmonary infiltration consistent with pneumonia with a temperature of > 38 C or
a history of such in the previous 2 days and at least 2 of the following: history of chills in the
previous 2 days new or increased cough, breathing difficulty, general malaise of myalgia, typical
signs of consolidation and known exposure to SARS. The authors say that this definition is the
same the WHO’s case definition of probable SARS. At interview, risk factors were elicited
and identified. There were 727 cases in the defined source category and 347 in the undefined
sources category (330 after exclusion of 17 minors)
Description of controls: 660 controls of undefined origin and with no description of selection

Interventions

Natural exposure to SARS during a serious epidemic

Outcomes

Community transmission of SARS reduced OR 0.30 (95% CI 0.23 to 0.39)

Notes

Risk of bias: medium (inconsistencies in the text: lack of description of controls)
Notes: the authors conclude that community transmission was of less importance than
previously thought and public health measures worked. The following risk factors were
significantly associated with SARS (matched multivariate analysis OR with 95% CIs):
Visit to mainland China 1.95 (1.11 to 3.42)
Visited Price of Wales Hospital 7.07 (1.62 to 30.75)
Visited other hospitals 3.70 (2.54 to 5.39)
Visited Amoy Gardens 7.63 (3.77 to 15.43)
The following activities/interventions had a significant protective function:
Thorough disinfection of living quarters 0.41 (0.29 to 0.58)
Wore a mask in public places frequently 0.36 (0.25 to 0.52)
Washed hands 11 or more times a day 0.58 (0.38 to 0.87)
Potentially a very interesting study possibly rigorously conducted let down by a very
confusingly written text. The biggest problem is lack of clarity as to who the controls were.
This may be a reflection of the pressure of carrying out a study in the midst of a serious
epidemic
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Leclair 1987
Methods

Controlled before and after study conducted in Children’s hospital of Boston, USA,
to determine whether increased compliance with a policy of glove and gown isolation
precautions could reduce the high rate of nosocomial RSV infection on an infant and
toddler ward. All patients admitted to the 28-bed infant and toddler medical ward during
three consecutive RSV seasons (1982 to 1985) were included in the study. When patients
with known or suspected RSV infection were admitted, an attempt was made to place
them in single rooms or to group them together, but infected patients were frequently
required to share rooms with susceptible patients during the winter months, when the
prevalence of RSV on the wards is highest. The RSV season was defined as the 24 weeks
each year starting at the beginning of November and continuing through the end of April.
All the documented cases of RSV infection occurred during that period, and all the patients
and patient-days during that interval on the study ward were recorded. RSV infections
were classified as nosocomial if symptoms developed five or more days after the patient’s
admission to the hospital. All cases of RSV infection were confirmed virologically. During
the first half of the study nursing staff wore both gloves and gowns for only 20 of 52
observed contacts. During and after the second compliance survey, compliance rapidly
increased: nursing staff wore both gloves and gowns for 73 of 90 of their contacts

Participants

695 patients aged from 5 days to 4 years and 11 months. The distribution of ages was
similar in the two periods. Thirty-seven acquired nosocomial RSV infections

Interventions

Infection-control intervention to increase use of gloves and gowns versus no intervention

Outcomes

Laboratory: yes
Effectiveness: RSV infection
Safety: N/A

Notes

Risk of bias: low
Notes: The authors concluded that the incidence of nosocomial RSV infection rose with
the intensity of hospital exposure and that this rise was markedly different in the periods
before and after intervention. The use of gloves and gowns can reduce the nosocomial
transmission of RSV, particularly with increasing exposure to patients shedding the virus
(RR for pre and post intervention periods infection rates 2.9, 1.5 to 5.7). Compliance by
the staff improved dramatically after the intervention and it continued even after the end of
the study, probably because the favourable results of the intervention were well publicized,
the head nurse introduced an educational program emphasising the appropriate application
of isolation precautions, and gowns and gloves became more accessible to care givers. The
study, although prone to selection bias, is better designed than some of it peers as there
is an attempt at adjusting for different levels of RSV circulation by sub-analysis by virus
shedding days by the infected participants
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Leung 2004
Methods

Prospective cohort study conducted during 13 March to 29 June 2003 in the paediatric
department of the Price of Wales Hospital at the height of the SARS epidemic in Hong
Kong, China. The aim of the study was to test the effectiveness of procedures to stop
transmission of SARS from infected children to carers and visitors

Participants

26 HCWs in close contact with probable or suspected SARS and 88 HCWs in contact with
patients in other study areas during the study period

Interventions

Triage and UHR-S isolation & strict infection control procedures versus triage and UHR-S
isolation and less strict infection control procedures. Healthcare workers were exposed
to nine children with probable SARS and 29 with suspected SARS admitted into the Ultra
High Risk SARS (UHR-S) areas with a mean age of 8.9 years, 88 children with pneumonia
but no SARS contact with a mean age of 8.2 admitted to the isolation cubicle of the Ultra
High Risk Infection (UHR-I) area, 227 with febrile illness and normal chest radiograph
aged 4.9 years treated in an open cubicle in the UHR-I area and 274 non febrile children
with a mean age of 7.5 years admitted into the High Risk (HR) area. The study tested the
effectiveness of triage and UHR-S isolation + strict infection control procedures versus
triage and UHR-S isolation + less strict infection control procedures
Triage at admission aimed at identifying children aged less than 18 who: were febrile or
afebrile with a known SARS contact who were admitted to the UHR-S area with a positive
CXR and a SARS contact who were admitted to the UHR-S area with CXR changes but no
SARS contact who were admitted to the UHR-I area were febrile or afebrile but no SARS
contact who were admitted to the HR area
Very strict infection control measures were implemented on entry and exit from the
UHR-S area (handwashing, gown, caps, goggles, mask, upper and trousers of cloth
operating theatre garments and N95 face respirator for HCWs, all measures but no
goggles or undergarments for visitors and handwashing and mask for patients
Less strict infection control measures were implemented on entry and exit from the UHR-I
area (handwashing, gown, goggles, mask, upper and trousers of cloth operating theatre
garments and N95 face respirator for HCWs, and handwashing and mask for visitors and
patients)
Even less strict infection control measures were implemented on entry and exit from the
HR area (handwashing, gown, caps, goggles, mask , upper and trousers of cloth operating
theatre garments and mask of N95 face respirator for HCWs and handwashing and paper
mask for visitors and patients). Enforcement was directed by a police nurse in the UHR
areas

Outcomes

Laboratory: laboratory confirmation of SARS
Effectiveness: probable or suspected SARS according to WHO definitions
Safety: N/A

Notes

Risk of bias: low
Note: the authors conclude that the measures worked well as no HCW or visitor became
ill. This is a remarkably well-conducted and clearly reported study in the midst of a major
infectious disease outbreak with a previously unknown agent. The Prince of Wales Hospital
had previously witnessed an outbreak in which an index patient had infected 138 health
care workers. All the more remarkable as the paediatric department had not been built as
isolation facility and had to be rapidly reorganised
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Longini 1988
Methods

Cluster-controlled double blind randomised trial to assess the efficacy of virucidal tissues
in interrupting family transmission of rhinovirus and influenza virus. The study was carried
out in the community of Tecumseh, Michigan, USA during the period 25 November 1984
to 28 April 1985. However, the authors only report results for the period 13 January to 23
March 1985, when a high circulation of influenza A H3N2 and rhinovirus was detected

Participants

296 households were enrolled but for “technical reasons” five household were eliminated
from the analysis. The analysis was carried out in households with 3 to 5 members. The
authors report data on 143 households randomised to virucidal tissues and 148 to placebo
tissue. Average age in households was around 22 and the difference between arms was not
significant. Randomisation was carried out by the sponsor and tissues were pre-packed
in coded boxes with no other identifying features and delivered to households at the
beginning of the study period

Interventions

Disposable three-layered virucidal tissues (citric and malic acids with sodium lauryl sulphate
in the middle layer) or placebo (succinic acid in the middle layer) tissues. They were used to
blow the nose, coughing or sneezing into. Households were also stratified by level of tissue
use. Tissue use was significantly higher in the intervention arm (82% versus 71%)

Outcomes

Laboratory: yes - viral culture from nasal and throat swabs from symptomatic participants
Effectiveness: ARI (with a proportion of laboratory confirmed diagnosis in non-randomly
chosen participants with symptoms lasting 2 days or more)
Follow up and surveillance was carried out using a telephone questionnaire
Safety: N/A

Notes

Risk of bias: high (inappropriate choice of placebo)
Notes: the authors conclude that virucidal tissues were up to 36.9% effective in preventing
transmission of ARIs as measured by secondary attack rates (18.7% versus 11.8%). This
was not significant but may well have been affected by the lack of do-nothing community
controls. This a well-designed, well written study despite the unexplained attrition of
5 families, the lack of reporting of cluster coefficients and the differential in tissue use
between the two arms which raises questions about the robustness of double blinding.
Particularly notable is the discussion on the low generalisability of results from the
study from the placebo arm given that even the inert barrier of the tissues is a likely to
have limited spread. Also the lengths to which the authors went to obtain allocation
concealment and maintenance of double-blind conditions
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Luby 2005
Methods

Partly double blind cluster randomised controlled trial carried out during 15 April 2002
to 5 April 2003 in Karachi, Pakistan. The trial assessed the effects of mother and child
handwashing on the incidence of respiratory infections, impetigo (data not extracted) and
diarrhoea (data not extracted). Randomisation took place by computer generated random
numbers in three phases:
25 neighbourhoods were assigned to handwashing and 11 to standard practice
300 households assigned to using antiseptic soap
300 households assigned to using plain soap
306 households assigned to standard practice
1523 children younger then 15 years assigned to using antiseptic soap
1640 children younger then 15 years assigned to using plain soap
1528 children younger then 15 years assigned to standard practice
Soaps were identical weight, colour, and smell and were packed centrally with a coded
packing case matched to households containing 96 bars. Neither field workers not
participants were aware of the content. Control arm households were visited with the
same frequency as intervention household but were given books and pens. Codes were
held centrally by the manufacturer and broken after the end of the trial to allow analysis

Participants

Householders of slums in Karachi. Of the 1523 children younger then 15 years assigned to
using antiseptic soap 117 dropped out (1 died, 51 were born in and 65 aged out) = 1406;
504 were aged less than 5
Of 1640 children younger then 15 years assigned to using plain soap 117 dropped out (3
died, 44 were born in and 70 aged out) = 1523; 517 were aged less than 5
1528 children younger then 15 years assigned to standard practice 125 dropped out (3 died,
40 were born in and 82 aged out) = 1403; 489 were aged less than 5

Interventions

Instruction programme and antibacterial soap containing 1.2% triclocarban, or ordinary
soap to be used throughout the day by householders or standard procedure

Outcomes

Laboratory: N/A
Effectiveness:
Number of new respiratory illness per person per week
Pneumonia (cough or difficulty in breathing with a respiratory rate of > 60 min in children
less than 60 days old, > 50 min in those less than 1 year old and > 40 min for those aged 1
to 5 years)
Follow up was weekly with household interview and direct observation. Children aged less
than 5 were weighed and the report presents stratification of results by child weight
Safety: N/A

Notes

Risk of bias: low (cluster coefficients and analysis by unit of randomization provided)
Notes: The authors conclude that “handwashing” neighbourhoods has significantly less
episodes of respiratory disease than controls (e.g. 50% less cough). “Handwashing”
children aged less than 5 had 50% less episodes of pneumonia than controls (-65% to -35%).
However there was no difference in respiratory illness between types of soap. The report
is confusing, with a shifting focus between children age groups. The impression reading is
of an often re-written manuscript. There is some loss of data (for example in the results by
weight, i.e. risk group) because of lack of clarity on denominators. Despite this, the trial is
a landmark
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Macartney 2000
Methods

Controlled before and after study with economic evaluation (data not extracted) carried
out over 8 RSV seasons in 1988 to 1996. The study assessed the impact of a programme for
the interruption of transmission of RSV in a children hospital in Philadelphia, USA. Analyses
are presented both by risk group (exposure to patients by days of viral shedding) and as
aggregate. Only for the latter numerators and denominators are provided, whereas for the
former figures are presented in bar chart format

Participants

Children with community-acquired RSV infection and the inpatient children exposed to
them (1604 in 4 seasons before and 2065 in the “after the intervention” seasons. Children
were aged around 1 year and those with risk factors were equally spread (51% versus 54%)
in the two periods

Interventions

Education with high index of suspicion for case-finding with barriers (but no goggles or
masks) and handwashing for patients and staff with contact precautions for RSV + patients
for 2 weeks with isolation (when possible) with cohorting of patients and staff with
enhanced surveillance with restriction of visits with discouragement of staff with ARIs from
working unprotected in SCBU

Outcomes

Laboratory: ELISA confirmation of RSV infection on all children admitted with respiratory
symptoms. In a proportion of cases RSV culture was undertaken, although this had a
minimal practical impact as any child with respiratory symptoms was considered as a RSV
case
Effectiveness: clinically defined RSV cases contracted nosocomially (with symptoms
appearing after at least 6 from admission
Safety: N/A

Notes

Risk of bias: low
Notes: the authors conclude that 10 RSV infections were prevented per season (RR for
post-intervention compared to pre-intervention periods 0.61, 95% CI 0.53 to 0.69). The
study is well reported and the conclusions appear reasonable, but no information is given
on the background rate of infection and the impact of the intervention on HCW morbidity
is not analysed
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MacIntyre 2009
Methods

Prospective cluster-randomised trial carried out in Sydney, Australia, to assess the use
of surgical masks, P2 masks, and no masks in preventing influenza like illness (ILI) in
households. The study was carried out during the two winter seasons of 2006 and 2007
(August to the end of October 2006 and June to the end of October 2007). “Gaussian
random effects were incorporated in the model to account for the natural clustering of
persons in households”

Participants

Two hundred and ninety adults from 145 families; 47 households (94 enrolled adults and
180 children) were randomised to the surgical mask group, 46 (92 enrolled adults and 172
children) to the P2 mask group, and 52 (104 enrolled adults and 192 children) to the nomask (control) group. Two families in the control group were lost to follow-up during the
study. No reason was given for this

Interventions

Use of surgical masks and P2 mask versus no mask. The P2 mask is described as very
cumbersome

Outcomes

Laboratory:
Serological evidence
Effectiveness:
Influenza like illness (ILI) (described as fever, history of fever or feeling feverish in the
past week, myalgia, arthralgia, sore throat, cough, sneezing, runny nose, nasal congestion,
headache
However a positive laboratory finding for influenza converts the ILI definition into one of
influenza
Safety:
N/A

Notes

The authors conclude that adherence to mask use significantly reduced the risk for
ILI-associated infection, but < 50% of participants wore masks most of the time. We
concluded that household use of face masks is associated with low adherence and is
ineffective for controlling seasonal respiratory disease. Compliance was by self-report
– therefore likely to be an underestimate. The primary outcome was ILI or lab-positive
illness. This showed no effect. Sensitivity analysis by adherence showed that under the
assumption that the incubation period is equal to 1 day (the most probable value for the
2 most common viruses isolated, influenza [21] and rhinovirus [26]), adherent use of P2
or surgical masks significantly reduces the risk for ILI infection, with a hazard ratio equal
to 0.26 (95% CI [confidence interval] 0.09 to 0.77; p = 0.015). No other covariate was
significant. Under the less likely assumption that the incubation period is equal to 2 days,
the quantified effect of complying with P2 or surgical mask use remains strong, although
borderline significant; hazard ratio was 0.32 (95% CI 0.11–0.98; p = 0.046). The study was
underpowered to determine if there was a difference in efficacy between P2 and surgical
masks (Table 5). The study conclusion appear to be a posthoc data exploration. Regardless
of this the study message is that respirator use in a family setting is unlikely to be effective
as compliance is difficult unless there is a situation of real impending risk

Risk of bias table

414

Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description

Health Technology Assessment 2010; Vol. 14: No. 34, 347–476

Madge 1992
Methods

Prospective cohort study conducted in 4 medical wards of the Royal Hospital for Sick
Children in Glasgow, UK, to evaluate the effectiveness of 4 infection control procedures
in preventing nosocomial infection with RSV. This is an interruption of transmission study.
Every child up to 2, irrespective of clinical presentation, had respiratory secretions tested
for RSV antigen within 18 hours of admission. Nosocomial infection was assumed if a
child become RSV positive 7 days or more after admission. Children after discharge from
hospital were not studied

Participants

No special precaution group 152 (winter 1); gowns/gloves 337 (winter 1 and 2); cohort
nursing 265 (winter 1 and 2); cohort nursing and gowns/gloves 310 (winter 1 and 2); 1001
(winter 3)

Interventions

Stepwise intervention programmes: gowns/gloves; cohort nursing + gowns/gloves; cohort
nursing, versus no special precautions. The procedures evaluated in the two winter periods
were gowns/gloves; cohort nursing + gowns/gloves; cohort nursing, versus no special
precautions. In the third year the most effective strategy was introduced into all ward areas
and its efficacy in clinical practice was assessed. There was not separate area for managing
children with infections

Outcomes

Laboratory: yes - culture, antibodies titres, serological studies
Effectiveness: RSV infections (seroconversion within 7 days of admission)
Safety: N/A

Notes

Risk of bias: low
Notes: the authors conclude that combined with rapid laboratory diagnosis, cohort
nursing and the wearing of gowns and gloves for all contacts with RSV-infected children can
significantly reduce the risk of nosocomial RSV infection (odds reduced to between 1.27%
to 75.6%). One confounding effect that was not accounted for in the study design was a
possible “ward effect”. For practical reasons, two wards (3 and 4) continued with the same
policy over the first 2 years of the study. Since it was also necessary apply policies to whole
wards there is a possibility that ward 4 might have been especially effective at implementing
their assigned policy
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Makris 2000
Methods

Prospective cohort study carried out in 8 private, freestanding long-term care facilities
located in New Jersey and Delaware, to determine the impact of an ongoing infection
control intervention program in reducing the incidence of nosocomial infections. The
8 facilities were selected on the basis of similarity with respect to admission rate, size,
acuity levels, availability of services, overall infection rates, in-house environmental service
departments. Resident populations were comparable in terms of age, sex and underlying
disease. The 8 facilities were grouped into 4 sets of matched pairs. Within each pair, each
home was designated at random as either a test site or a control site. The results was that
4 facilities (2 urban and 2 suburban, with a total of 443 beds), were selected as test sites
and another 4 facilities, 2 urban and 2 suburban, with a total of 447 beds, were selected as
control sites

Participants

443 beds (patients) in the test group, 447 beds (patients) in the control group. We
assumed number of beds as number of participants

Interventions

Infection-control education programme reinforcing handwashing and other hygienic
measures versus normal care

Outcomes

Laboratory: no
Effectiveness: upper respiratory infections
Safety: N/A

Notes

Risk of bias: high (internal inconsistencies)
Notes: the authors conclude that infection control education measures that reinforce
handwashing and other hygienic measures helps reduce the number of organisms present
on hands and surfaces and may have contributed to the non-significant reduction of URTIs
(the opposite is reported in the paper: incidence density rate of 4.15/1000 patient days in
the test homes versus 3.15/1000 patient days in the control homes) showed in this study.
We assumed number of beds as number of participants to the study, but we don’t know
the characteristics of the patients (age, sex, underlying conditions, etc.). The authors
confuse a cohort design with a before and after design and in the report they confusingly
use both terms and reach conclusions not supported by the evidence presented
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Master 1997
Methods

Prospective cohort study conducted in an elementary school, Detroit, to evaluate the
effect of a mandatory scheduled handwashing program on absenteeism due to acute
communicable illness (including upper respiratory disease). Classrooms were divided into
either control or experimental groups without formal randomisation. Six classrooms were
assigned to the handwashing group and eight classrooms were assigned to the control
group. Data were collected for 37 school days. Information about absent children was
recorded daily by the school secretary. Symptoms were used to classify students as having
respiratory or gastrointestinal illness. upper respiratory infections and gastrointestinal
symptoms (data not extracted) were not considered mutually exclusive

Participants

14 classrooms including 305 healthy, predominantly upper middle-class children ranging
from ages 5 to 12. All grade levels from kindergarten through fifth grade were included. Six
classrooms (143 students) were the handwashing group and eight classrooms (162 students)
were the control group

Interventions

Handwashing program versus usual practice. Children in the handwashing group were
asked to wash their hands after arrival at school, before eating lunch, after lunch recess,
and before going home. Children in the control group washed at their normal frequency.
All children in both groups washed with the school soap, which was not antibacterial

Outcomes

Laboratory: no
Effectiveness: upper respiratory infections (URI) - cough sneeze, pink eye, headache,
mononucleosis, acute exacerbation of asthma, sinus trouble, fever alone, bronchitis
Safety: N/A

Notes

Risk of bias: high
Notes: the authors conclude that handwashing among children can be effective in
preventing transmission of disease, but the difference in days of absence is statistically
significant only for gastrointestinal symptoms (RR for ARIs 0.79, p = 0.756). Limitations
in the study design are: use of a discrete population without socio-economically diverse
backgrounds, use of a single institution, lack of blind assessment, low specificity of
symptoms, and lack of accurate symptom definition
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Morton 2004
Methods

Cross-over study to evaluate the effectiveness of an alcohol gel as an adjunct to regular
handwashing for decreasing absenteeism among elementary children by reducing specific
communicable diseases such cold, flu and conjunctivitis. The study was conducted in an
elementary school in New England, US. In the crossover design classrooms in each grade
level were randomised to begin as the experimental group (alcohol gel) or the control
group (regular handwashing). A study protocol for hand hygiene was introduced following
the germ unit education. The handwashing product was a soap and water alternative that
is approximately 60% ethyl alcohol. In phase 1 (46 days) children in 9 classrooms were in
the experimental group, and children in 8 classrooms were in the control group. After a
1 week washout period when no children had access to the alcohol gel, Phase 2 (47 days)
started, and the classroom that had participated before as an experimentalgroup passed
in the control group and vice versa. Data were collected by the parents that informed the
secretary or the school nurse of the reasons for a child’s absence, including symptoms of
any illness. Respiratory illnesses were defined by symptoms of URTI

Participants

253 children, 120 girls and 133 boys, from kindergarten to 3rd grade. 32 children dropped
out (10 due to skin irritation and 22 because of lack of parental consent)

Interventions

Use of an alcohol gel as an adjunct to regular handwashing and educational program versus
regular handwashing and educational program

Outcomes

Laboratory: no
Effectiveness: days of absences from school for respiratory illness
Safety: N/A

Notes

Risk of bias: high (no description of randomisation; partial reporting of outcomes,
numerators and denominators)
Notes: the authors conclude that significantly fewer children became ill while using the
alcohol gel as an adjunct to regular handwashing than when using regular handwashing only
(decreased school absenteeism of 43% with the use of alcohol gel on top of handwashing).
The authors also described, as a limitation of the study, the fact that the school nurse
served ad the data collector, and this could be perceived as bias in measurement of the
outcome variable.
Randomisation and allocation are not described, there are no cluster coefficients reported
and attrition is not taken into consideration during the analysis. Unit of randomisation and
analysis are different. No reporting by arm.
No ORs, no CIs reported
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Murphy 1981
Methods

Prospective cohort study carried out in the Children’s Hospital, Denver, t examine
the effect of using gowns, masks and handwashing on the acquisition of symptomatic
respiratory infections by medical personnel caring for infants with respiratory disease

Participants

58 people of nursing, medical, respiratory therapy personnel; 30 in the handwashing
group, 28 in the handwashing, masks and gowns. Seventy HCWs initially were available for
enrolment, 9 refused to take part and 3 withdrew

Interventions

Handwashing versus handwashing, masks and gowns

Outcomes

Laboratory: yes
Effectiveness: viral infections (including RSV)
Safety: N/A

Notes

Risk of bias: medium
Notes: the authors conclude that there was no difference between the two groups with
respect to number of viral infections (i.e. 4/30 in the handwashing group versus 5/28 in the
handwashing gown and masking group (p > 0.20). The findings cannot demonstrate any
effect of adding the use of both gown and mask to the usual handwashing routine on the
development of illness in personnel caring for infants with respiratory disease. Possible
reasons for lack of effect are: the heavy exposure all adults have to respiratory viral illness
in the community at large; poor compliance to the study protocol, modes of virus spread
which would not be blocked by the use of mask and gown
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Niffenegger 1997
Methods

Prospective two-centre cohort study assessing the effects of a handwashing programme
in Indiana, USA. Two centres were enrolled for the August to December 1994 (21 weeks)
study: a test and a control centre

Participants

Eight teachers and 26 children (aged 3 to 5) in the test group and 12 children and 8
teachers in the control group. According to the authors, age, experience gender and
socioeconomic variables were equally distributed between the two groups, but data are
not shown. No attrition is mentioned

Interventions

Three weekly cycles of teachings, handwashing routine encouragement for children,
parents and staff and correct sneezing and coughing procedure. Follow up was weekly filling
in of a teacher report. It is unclear from the text what happened in the control site, or
indeed if they were fully aware of the project

Outcomes

Laboratory: N/A
Effectiveness: colds and ARIs no better defined
Safety: N/A

Notes

Risk of bias: high (wide range of incidence of infections)
Notes: the authors conclude that during the first 11 weeks of the study the test centre
had double the incidence of colds compared to the control centre this is explained by the
author as caused by the influx of new children bringing in new viruses in the test centre.
In the second period the reverse was true, explained as the stabilising of the population
and the taking effect of the programme. The list of potential confounders and biases is
countless. For example there is only a very cursory description of participants in both arms
and the role of teachers especially in the control centre is not explained. The test group
had significantly less colds than the control group (p < 0.05)
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Nishiura 2005
Methods

Case-control study carried out during the SARS outbreak (26 Feb 03 to 28 Apr 03) in
Hanoi, Vietnam. The study aimed at assessing the relationship between SARS infection
and behaviour. The study population was based at the Hanoi French Hospital (HFH) and
followed the outbreak during three phases. The first phase (26 Feb to 4 Mar 06) in which
an index case and 9 suspected secondary cases were admitted/cared for. The second phase
(8 Mar to 11 Mar 03) in which outpatients were closed and staff no longer returned home
as the outbreak spread and the third phase (11 Mar 03 to 28 April 03) in which the HFH
was closed to all other then SARS cases who were isolated

Participants

Description of cases: 29 surviving people with laboratory confirmed SARS cases either
admitted and retained or transferred to other hospitals. Nine cases did not take part (5
died, 1 refused and 3 had relocated). Twenty eight were HCWs employees of the HFH and
1 a relative of a patient. Substantial exposure and behaviour were documented through
observation and questionnaires
Description of controls: 90 people aged > 20 who provided written consent with
substantial SARS exposure, 57 of whom were HFH employees

Interventions

Handwashing before contact with SARS patient
Handwashing after contact with SARS patient
Masks
Gloves
Gowns
All measures combined
Analysis by epidemic stage is reported

Outcomes

SARS infection

Notes

Risk of bias: low
Notes: the authors conclude that masks (OR 0.3, 95% 0.1 to 0.7) and gowns (OR 0.2, 95%
0.0 to 0.8) were significantly associated with protection (OR, 95% to) during phase 1 but
in Phase 2 masks (OR 0.1, 95% 0.0 to 0.3) and all measures (OR 0.1, 95% 0.0 to 0.3) were
associated with protection probably because of the increased awareness of the danger
of the outbreak and increase us of measures - this is confirmed by the results of the
mathematical model in the second part of the study. A well written and reported study
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Ou 2003
Methods

Retrospective cohort study carried out in selected precincts of Haidian district of Beijing,
People’s Republic of China between March and May 2003 during the epidemic of Severe
Acute Respiratory Syndrome (attack rate 19/100,000 population in the period March to
July). Precincts were chosen on the basis of the highest number of quarantinees. The study
aimed at assessing the risk of acquiring SARS among quarantinees. A better definition
of the risk would help in future to identify better candidates for quarantine and target
resources accordingly. The study was based on a questionnaire-based survey on the
reasons for quarantine. SARS diagnosis for contacts was independently carried out from
lists

Participants

171 SARS cases (29% of total) were identified in the precincts and 1210 persons (23%)
quarantined from the selected districts (contacts). These were sampled from a total
population of 2.24 million, with 5.186 quarantinees. Response rate was 85% (1.028
quarantinees who completed the questionnaire, of which 232 developed probable SARS
while in quarantine)

Interventions

Quarantine at home or hospital for 14 days post-exposure (reduced to 10 and then to
3). Quarantine is defined as the separation and or restriction of movement of persons
who due to recent exposure to a communicable disease risk acquiring the disease and
transmitting to third parties. A contact was defined as:
Health care worker not using personal protective equipment (PPE) when caring for/
assessing a SARS case;
other persons caring for a SARS case
persons sharing accommodation with a SARS case
persons visiting a SARS case
persons working with a SARS case
classmates or teachers of a SARS case
persons sharing the same means of public transport with a SARS case
All quarantinees were followed-up daily and were admitted to hospital if they developed
fever (38 C or more)

Outcomes

Laboratory: no
Effectiveness: definition of SARS was based on criteria of Chinese Ministry of Health.
Definition was clinical and not based on laboratory isolation of the SARS-CoV
Safety: N/A

Notes

Risk of bias: high
Notes: the authors conclude that only those quarantinees who actually had home or
hospital contact with a symptomatic SARS patient developed the illness (attack rate 31.1,
95% CI 20.2 to 44.4 for carers, 8.9%, 95% CI 2.9 to 22.1 for visitors, 4.6%, 95% CI 2.3
to 8.9 for those who lived with a SARS case) but not those living in the same building
or working with them and not contacts of any SARS case during the incubation period.
Fever was also not a good reason to quarantine people (attack rate nil). Quarantine
also appeared to prevent transmission, although there were numerous cases in which
quarantine was not required. There are several limitations to the conclusion of the study.
Non -andom basis for the sample, selection bias of the sample and responders, recall bias
of responders and the absence of a laboratory confirmed diagnosis may have affected the
conclusion one way or another. Overall, not enough denominator data, non exposed data
are given to allow data extraction or calculate OR
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Pang 2003
Methods

Ecological study describing and analysing the effects of public health measures on the SARS
epidemic between 5 March and 29 May 2003 in Beijing, China. Data were collected from
centralised notification and close contact databases

Participants

2521 probable SARS cases mostly hospitalised aged around 33 (407 or 16% were HCWs)
and 192 of these who died out of a total population of 13.6 million people. The peak took
place on 25 April with 173 hospitalised cases

Interventions

SARS was made notifiable on 9th of April and contact tracing commenced a day later.
On 18 April 62,363 of the estimated 85,000 Beijing HCWs received training in the
management of SARS cases and were issued gowns, gloves, masks. By 17 April, 123 fever
clinics were opened, however these were contiguous to hospitals and it is thought that
some transmission occurred. By 21 April quarantine of close contacts was underway (these
were only allowed to leave quarantine in exceptional circumstances and only wearing a
mask) and fever check at airports were begun the day after. By 24 April all schools and
universities closed. Two days later public meeting places (bars, libraries etc) were closed.
From 27 April all SARS cases were placed in designated hospital wards and by 8 May SARS
cases were only sent to designated hospitals. By 1 May a SARS hospital of 1000 beds built
in 1 week was opened and received only SARS cases (40% of total cases). The last cases
were registered on 26 May. The highest attack rate (14.5%) of quarantined people was
those of spouses of SARS cases

Outcomes

Laboratory: laboratory testing for the presence of SARS-CoV was not part of the case
definition
Effectiveness: Probable SARS cases (close contact of a SARS sufferer with signs and
symptoms of febrile respiratory disease and chest X-ray changes, or person visiting of
residing in an area with recent SARS activity and with signs and symptoms of febrile
respiratory disease and chest X-ray changes and lack of response to antibiotics or person
visiting of residing in an area with recent SARS activity and with signs and symptoms of
febrile respiratory disease and chest X-Ray changes and normal or decreased WBC count)
Safety: N/A

Notes

Risk of bias: low
Notes: the authors conclude that in virtue of the shape of the epidemic curve it is likely
that the combination of measures taken before the 25th of April helped contain the spread
of SARS. Although there may be alternative explanations this appears to be the most likely
explanation of the facts. Hospitals were seen early on as sources of transmission of the
SARS Co-V. The authors seem to doubt the direct effectiveness of entry port (for example,
airports, stations, etc) checks (12 cases identified out of over 13 million people screened).
They think screening was more useful to keep away sick people
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Pelke 1994
Methods

Controlled before and after study conducted in a neonatal intensive care unit (NICU) of
Kapiolani medical center, Honolulu, Hawaii, to assess the effect of gowning on RSV and
other infections, on traffic and handwashing patterns. Alternate 2- months gowning and nogowning cycles were established in a 24-bed NICU for 8 months. One entire 4-month cycle
was repeated to eliminate the potential for seasonal variables and outbreaks. All the people
entering into the NICU (physicians, nursing staff, ward clerks, families and visitors) wore
gowns. During the no- gowning periods nursing staff wore hospital- issued pantsuit, washed
at home through ordinary methods and worn from home. Ward clerks, physicians, hospital
staff, families and visitors wore street clothes without gowns. Throughout the entire 8
month period, there was the recommendation for all staff and visitors to enforce initial 2
-minute hand scrub. Nails were cleaned before scrubbing, and a minimum 15-second hand
wash between infants or equipment was expected. Surveillance cultures were done weekly
on all patients. Without the knowledge of the NICU staff, a neonatal research nurse
scheduled observations of traffic patterns, while ostensibly reviewing charts, to determine
if a lack of gowning procedures encourage more traffic. Handwashing compliance was
studied, again without staff awareness, by 30 minutes direct observation. Follow-up of
infection rates was planned through standard infection control surveillance

Participants

230 infants, aged 22 to 42 weeks, with birth a weight of 464-6195 grams. Overall there
were 330 infants admitted to NICU during the study period. Thus 17% of participants had
no RSV cultures taken. The reasons given are vague (transfer or death)

Interventions

Use of gowns and standard procedures (handwashing) versus standard procedures

Outcomes

Laboratory: serological evidence: yes
Effectiveness: RSV infection
Safety: N/A

Notes

Risk of bias: medium (17% loss to follow up)
Notes: the authors conclude that gowning did not protect NICU infants from any type
of infection or affect mortality (1.21 versus 1.38/100 patient-days of gowning and no
gowning periods respectively). Gowning procedures did not deter staff or visitors from
entering the unit, since traffic was also unchanged between periods. Finally the results
showed no change in handwashing patterns between periods. Besides the advantage of
eliminating a potentially unnecessary ritual that may be perceived as a psychological barrier
to families visiting their infants, other benefits to discontinuing gowning include saving
staff tome involved in various gowning procedures and costs. If gowns are eliminated, it
is recommended to perform careful follow up. The study conclusions must be taken with
caution given the likely selection bias introduced by the missing 17% of children
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Roberts 2000
Methods

Open cluster RCT carried out between March and November 1996 (the southern
hemisphere winter season) in 23 child care centres caring for a minimum of 50 children
10 hours a day, 5 days a week in Australia. The study assessed the effects of an Australian
national handwashing programme compared to standard procedure. Randomisation was
according to a random number table and cluster coefficients are reported

Participants

Children (299 in the intervention arm and 259 in the control arm) aged 3 or younger
attending the centres at least 3 days a week. Attrition was 51 children in the intervention
arm and 72 children in the control arm due mainly to staff leaving the centres

Interventions

Handwashing programme with training for staff and children. It is unclear whether any
extra hand cleansing agents were used, as GloGerm (?) is mentioned when it was used in a
preliminary study

Outcomes

Laboratory: N/A
Effectiveness: ARI (runny nose, cough and blocked nose)
Follow up was via a parental phone interview every 2 weeks
Safety: N/A

Notes

Risk of bias: low (cluster coefficients and analysis by unit of randomization)
Notes: The authors conclude that although there was no overall decrease in respiratory
illness (RR 0.95 95% CI 0.89 to 1.01), but in children up to 24 months the decrease was
significant (RR 0.90, 95% CI 0.83 to 0.97). The authors speculated that this was because
maximum benefits are likely from this age group because of their limited ability to wipe
their nose and hands without a structured programme. Analyses by three compliance levels
are also reported. A so-so reported and well conducted trial
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Ryan 2001
Methods

Retrospective and prospective controlled before and after study carried out at the
US Navy’s Great Lakes recruit training centre, in Illinois. Rates of respiratory disease were
retrospectively calculated for recruits undergoing training for 3 periods: 1996, before
the implementation of “Operation Stop Cough” and 1997 and 1998. To compare rates of
respiratory illness with a similar community the authors also looked at the incidence of
respiratory illness in a population of phase II sailors undergoing the second part of their
training in the same camp. In addition a compliance questionnaire was also carried out
during the latter two years of the study

Participants

Recruits undergoing training (44,797 in 1996; 47,300 in 1997; and 44,128 in 1998) mainly
men, aged around 19 to 20 and a control population of phase II training sailors (no
precise denominators given but around 10,000 yearly) who did not have a programme of
handwashing

Interventions

Structured top-down programme of handwashing at least 5 times daily

Outcomes

Laboratory: N/A
Effectiveness: respiratory illness detected from sick parade records and outgoing recruits
questionnaire on a sample survey
Safety: N/A

Notes

Risk of bias: low
Notes: the authors conclude that implementation of the control programme has seen
near-halving of incidence of ARIs (based on three stratified samples of recruits infrequent
hand washers had more self reported episodes of ARIs (4.7 versus 3.2 per recruit, OR
1.5, 95% CI 1.2 to 1.8) and reported more hospitalisations (OR 10.9, 95% CI 2.7 to 46.2).
Despite dramatic results, implementation was and continues to be difficult
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Sandora 2005
Methods

Single-blind cluster randomised controlled trial carried around the Boston area, USA,
in the period November 2002 to April 2003. The trial tested the effects of using a hand
sanitiser and a programme of instruction on the transmissions of GI infections (data
not extracted) and ARIs in families. Units of randomisation were child care centres and
were carried out on enrolment by an investigator using random block size generated by
computer. Assignment was single blind (i.e. investigator blinded to the status of the centre).
Cluster correlation was 0.01

Participants

292 families with 1 or more children aged 6 months to 5 years who were in child care
for 10 or more hours a week. There were 155 children in 14 centres allocated to the
intervention arm and 137 children in 12 centres allocated to the control arm. The mean
age was 3 to 2.7 years. Attrition was respectively 15 (3 lost to follow up and 12 who
discontinued the intervention) and 19 (8, lost to follow up and 11 who discontinued the
intervention). ITT analysis was carried out

Interventions

Alcohol-based hand sanitiser with bi-weekly hand-hygiene educational materials over 5
months versus bi-weekly educational material on healthy diet

Outcomes

Effectiveness: ARI (two of the following symptoms for 1 day or 1 of the following symptoms
for 2 days: runny nose, cough, sneezing, stuffy or blocked nose, fever, sore throat). An
illness episode had to be separated by 2 symptom-free days from a previous episode. A
secondary illness was when a it followed a similar illness in another family member by 2 to
7 days
Follow up was by means of bi-weekly phone calls to care givers
Safety: dry skin (71 reports), stinging (11 reports), bad smell (7 reports), dislike (2 reports),
allergic reaction (2 reports), slippery feel (1 report) and irritation (20 reports)

Notes

Risk of bias: low
Notes: the authors conclude that although the rate of GI illnesses was significantly lower
in the intervention group, the incidence rate ratio - IRR was not significantly different for
ARIs (0.97; 95% CI 0.72 to 1.30). Compliance and droplet route spread may account for
this apparent lack of effect. A well reported trial
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Sandora 2008
Methods

Cluster-randomised, controlled trial carried out in a single elementary school system
located in Avon, Ohio, USA to assess the effectiveness of a multifactorial infection-control
intervention, including alcohol-based hand sanitiser and surface disinfection, in reducing
absenteeism caused by gastrointestinal and respiratory illnesses among elementary
school students. The study also aimed to describe the viral and bacterial contamination of
common surfaces in the school classroom and to assess the impact of an environmental
disinfectant on the presence of selected viruses and bacteria on these surfaces. Clustering
was described as ‘teams of 3-4 classes depending on the class year”

Participants

A total of 363 students in 15 different classrooms were eligible to participate and received
letters about the study. A total of 285 of these students provided written informed consent
and were randomly assigned to the intervention group (146) or to the control group (139).
No students were lost to follow-up or discontinued the intervention during the study
period. Baseline demographic characteristics were similar in the intervention and control
groups. Most families were white and non-Hispanic and in excellent or very good health at
baseline

Interventions

Alcohol-based hand sanitiser to use at school and quaternary ammonium wipes to disinfect
classroom surfaces daily for 8 weeks versus usual handwashing and cleaning practices

Outcomes

Laboratory:
Serological evidence: No
Swabs for bacteria and viruses from 3 types of classroom surfaces were taken
Effectiveness:
Respiratory illness defined as days absent as measured by a (blinded) school worked who
routinely record reason for absenteeism either for gastrointestinal or respiratory causes
Safety:
N/A

Notes

The authors conclude that multifaceted intervention that included alcoholbased hand
sanitiser use and disinfection of common classroom surfaces reduced absenteeism from
gastrointestinal illness among elementary school students. The intervention did not impact
on absenteeism from respiratory illness. In addition, norovirus was detected less frequently
on classroom surfaces in the group receiving the intervention. The study is good quality
with low risk of bias. The authors checked compliance by counting discarded wipes.
Reasons given for the apparent lack of effect against ARIs but good effect on GI illness are
that disinfecting the classroom surfaces (daily at lunchtime with Alkali) was important – as
well as the alcohol wipes. The authors measured the norovirus concentration on surfaces
and found this reduced. Other reasons may be that droplets are not affected by this
method or that contamination of hands by respiratory infections is likely to be continuous
(in orofaecal transmission is mostly at the time of defecation)
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Satomura 2005
Methods

Randomised controlled trial, randomisation was achieved by simple computer-generated
random digit. Allocation was concealed using sealed opaque envelopes. Not clear if there
was a central randomisation centre. Post hoc exchange of envelopes was prevented by
writing both the name of each subject and the number on the envelope he/she drew before
breaking the seal. Participants were not blinded to the intervention, however, disease
incidence was determined by one study physician who was not informed of the results
of assignment. Analysis was done based on the intention-to-treat. The study targeted
community healthcare all over Japan and was conducted between Dec 2002 and Mar 2003
for a follow up period of 60 days

Participants

Three hundred and eighty seven participants at 18 sites were recruited. Included in the
analysis 384, follow up was completed on 338 participants. Attrition was fully explained
for URTI analysis, however, 2 subjects were not accounted for in the ILI analysis. Forty six
participants did not complete the follow up due to either discontinuation of diary use (n=9)
or contracting influenza like illness (ILI) (n = 37). Of the 37 participants with ILI, 11 were in
povidone-iodine group, 12 in water group and 14 in control. Analysis was performed on 35
participants (Kitamura 2007)

Interventions

Participants were randomised to one of the following: water gargling, n = 122 (20 mL
of water for about 15 seconds three times consecutively, at least three times a day);
povidone-iodine gargling, n = 133 (20 mL of 15 to 30 times diluted 7% povidone-iodine (as
indicated by the manufacturer) in the same way as water gargling); and control, n = 132
(retain their previous gargling habits).
All groups were asked to fill a daily gargling diary (standardised form to record: gargling
habits, handwashing and influenza complaints). The frequency of gargling in the water
group was higher (3.6), frequency of handwashing was similar between the 3 groups. URTI
symptom was classified according to Jackson methods. Diary recording was continued
throughout the follow up period and for 1 week after the onset of URTI.ILI were reported
separately

Outcomes

Laboratory:
None
Effectiveness:
Primary outcome: Incidence of first URTI. Index cases were defined as all of the following
conditions: (1) both nasal and pharyngeal symptoms, (2) severity of at least one symptom
increased by two grades or more, and (3) worsening of a symptom of one increment or
more for > 3 days. Secondary outcome: Severity of URTI of the incident cases was assessed
by grading each symptom during the initial 7 days after the onset of URTI in numeric
scores: none = 0, mild = 1, moderate = 2 and severe = 3. ILI was defined as both developing
a fever of 38C or higher, and worsening arthralgia in addition to some respiratory
symptoms (Kitamura 2007)
Safety:
No harm was reported. However, 2 patients in the poviodine group switched to water
gargling (analyzed in their assignment group)

Notes

The authors conclude that simple water gargling is effective to prevent URTIs among
healthy people. However, no significant difference was observed against ILIs.
Study was well conducted, blinding would have added to the validity of the results. In
addition, the study was not powered enough to detect significant preventative effect
against ILI.
The study demonstrated that in addition to handwashing, simple gargling even with simple
water can reduce URTI but not ILI. However, during periods of endemic influenza, multiple
inexpensive and simple modalities (handwashing, masks, gargling) can be utilised together
to reduce infection and transmission. Overall, the reporting of the two combined studies
together is highly confusing. In the first study (Satomura 2005) the main outcome is URTI
defined as fever and arthralgia. The second study, (which is a presentation of further data
from the 2005 publication in the guise of a short report) introduces the outcome ILI with
a definition similar to that of URTI in the first study but referring to the earlier outcome
as common cold. Also of note is reporting of significance without confidence intervals.
Overall this potentially important study should be repeated with a larger denominator.
Medium risk of bias because of confused reporting and absence of double blinding
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Seto 2003
Methods

Case-control study Hong Kong, China, conducted during the period 15 march to 24
March 2003 in five hospitals. The study aims were to assess the effectiveness of protective
procedures for contracting SARS in HCWs exposed to 11 index cases in three of the five
hospitals during the SARS epidemic

Participants

Description of cases: 13 HCWs infected with confirmed SARS within 2 to 7 days of
exposure with no community exposure, 4 males and 9 females 2 doctors, 6 nurses, 4
healthcare assistants and 1 domestic staff who came into contact with SARS index cases.
Only one used no protection measures and all omitted at least one of the protective
measures required (handwashing, masks, gloves, gowns). Cases were identified through
notification, which has been active since early February.
A SARS cases was defined as having fever of 38 C or more, radiological infiltrates, and two
of either: new cough, malaise, signs of consolidation
Description of controls: 241 staff from the five hospitals who were not infected. The
authors report that use of measures was elicited using questionnaires, 365 of which were
returned (85% response rate). Non-responders were likely to be on leave or night shift.
Data for 102 staff were excluded because they had no exposure to SARS

Interventions

Exposure was defined as coming within 0 to 91 metres (3 feet) of an index case with SARS
symptoms when providing care. Recommended measures were handwashing, masks, gloves
and gowns

Outcomes

SARS

Notes

Risk of bias: medium (inconsistencies in the text: lack of description of controls)
Notes: The authors conclude that the 69 staff reporting use of all 4 measures were not
infected, whereas all infected staff had omitted at least one measure. Simple analysis
showed that masks, gowns and handwashing (OR 5, 95% CI 1 to 19) were effective but only
masks (OR 13, 95% CI 3 to 60) were significant at logistic regression, possibly through lack
of power. No blind assessment of cases and control data was carried out and 15% attrition
of questionnaires may have introduced bias. The study was published as research letter in
the Lancet, so possible lack of space may have affected reporting clarity
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Simon 2006
Methods

Prospective cohort surveillance study conducted in the University Children’s Hospital in
Bonn, Germany, to assess the global efficacy of a complex intervention programme to
contain nosocomial transmission of RSV infections. This is a before-after design, with a
multifactorial intervention carried out in one hospital

Participants

6548 paediatric patients admitted at the University Children’s Hospital in the period
of study (2200 in 1999 to 2000; 2298 in 2000 to 2001; 1959 in 2001 to 2002). 283 RSV
infections were documented in 278 hospitalised paediatric patients: 138 in 1999 to 2000,
89 in 2000 to 2001, 56 in 2001 to 2002. Of the general population 244 events were
ambulatory RSV infections and 39 nosocomial RSV infections

Interventions

Intervention strategy aimed at increasing vigilance to identify and isolate RSV-infected
patients together with enforced contact precautions versus standard procedures.
Interventions are not described very well: vigilance + cohorting versus vigilance versus
standard practice

Outcomes

Laboratory:
All RSV infections were confirmed by antigen detection or cell culture using MS cells
Effectiveness:
RSV infections no better defined clinically
Safety:
N/A

Notes

Risk of bias: low
The authors conclude that the multi-factorial prevention strategy (early diagnosis, a strict
cohorting and contact isolation policy, and prospective surveillance) probably contributed
significantly to the reduced risk of nosocomial RSV infections in the hospital. In the preintervention period there were 39 cases (13.8%) nosocomial infections with an incidence
density of 0.99/1000 patient days; following the introduction of the surveillance and
prevention policy there was a 9-fold decrease of the Incidence (1.67 versus 0.18/1000
patient-days)
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Snydman 1988
Methods

Controlled before and after study conducted during the winters of 1983-84
(retrospectively), 1984 to 1985 and 1985 to 1986 (prospectively) to assess whether the
introduction of infection control measures halted transmission o RSV in a special nursery
in Boston USA. Record review for the retrospective part and prospective study for the
two seasons following the introduction of infection control measures

Participants

HCW and patients in the special care baby unit

Interventions

From the 1984 to 1985 season the following were introduced:
Active surveillance
Extensive cohorting of patients and staff
Respiratory precautions on suspicion of respiratory case
Gown, mask and gloves used on contact
Restricted visiting policy
Segregation of cases

Outcomes

Laboratory: RSV culture
Effectiveness: RSV cases with symptoms and laboratory confirmation
Safety: N/A

Notes

Risk of bias: high
Notes: The authors conclude that there were 7 cases in the season “before” and no
cases in the following seasons (no transmission per 1000 patient days in the postintervention period compared 8 per 1000 patient days in the pre-intervention period). No
denominators are provided (hence no data can be extracted) and exposure is generically
quantified by aggregate patient- days of exposure. It is unclear how the circulation of RSV
outside related to the claimed success of the measures, as no information is provided
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Somogyi 2004
Methods

Prospective cohort study of 9 observations (3 each when using 3 different masks). The
authors observed and photographed droplet dispersal while a volunteer breathed out 3
times in 3 different types of mask

Participants

1 volunteer

Interventions

Three masks, two without air filter and allowing external exhalation, one with manifold and
air filter

Outcomes

Effectiveness: plume of droplets as observed and photographed: masks were poor at
preventing droplet spread

Notes

Risk of bias: low
Notes: the authors conclude that the mask with manifold and air filter did not allow
dispersal of droplets and was far safer in an epidemic such as SARS to contain the spread.
Simple, safe and effective study
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Teleman 2004
Methods

Case-control study assessing risk and protective factors in HCWs during the SARS
outbreak in Singapore (1 to 22 March 2003)

Participants

Description of cases: 36 HCWs admitted with probable SARS (according to WHO
definition) during 1 to 31 March 2003. Six others were too ill to speak and 2 others died
Description of controls: 50 HCWs working on the same wards who had definite exposure
to SARS (physical proximity of 1 metre or less of a patient subsequently diagnosed as
having SARS) but did not develop SARS

Interventions

Data on personal details and symptoms and exposure were gathered via a closed phone
questionnaire. The 2 groups were comparable for demographic and epidemiological
characteristics except that non-Chinese ethnic groups were twice as common among
controls
The following risk factors were assessed:
Distance from source of infection < 1 meter
Duration of exposure 60 or more minutes
Wearing N95 respirator
Wearing gloves
Wearing gown
Touched patients
Touched patients’ personal belongings
Contact with respiratory secretions
Performed venepuncture
Performed or assisted in intubation
Performed suction of body fluids
Administered oxygen
Handwashing after each patient

Outcomes

SARS

Notes

Risk of bias: low
Notes: The authors conclude that three factors were associated with significant risks or
protection:
Wearing N95 respirator OR 0.1 (95% CI 0.02 to 0.86)
Contact with respiratory secretions OR 21.8 (95% CI 1.7 to 274.8)
Handwashing after each patient OR 0.07 (95% CI 0.008 to 0.66)
A well reported study, let down by the failure to indicate whether assessment of risk
factors had been carried out blindly to cases or control status. I wonder how much of the
non-significance for certain factors is due to lack of statistical power
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Turner 2004a
Methods

Double-blind randomised controlled trial conducted by Hill Top Research, Inc. Winnipeg,
Canada, to assess the efficacy of acids with virucidal activity for the inactivation of virus
and prevention of experimental Rhinovirus colds. Subjects in good health, aged 18 to 60,
were recruited from Winnipeg and surrounding communities for participation. Qualified
subjects were randomised to treatment with vehicle (62% ethanol, 1% ammonium lauryl
sulfate, and 1% Klucel), vehicle containing 3,5% salicylic acid or vehicle containing 1%
salicylic acid and 3,5% pyroglutamic acid. The volunteers’ hands were disinfected and then
test product was applied to both hands of each subject. Fifteen minutes after application,
the fingerprints of each hand were contaminated with Rhinovirus type 39. The volunteers
touched conjunctiva and the nasal mucosa only with the right hand. Viral contamination of
the fingers was assessed in the left hands of the volunteers, and viral infection was assessed
by culture of nasal lavage specimens and blood samples

Participants

85 volunteers, 31 control group, 27 used vehicle with 3.5% salicylic acid, 27 used vehicle
with 1% salicylic acid and 3.5% pyroglutamic acid

Interventions

Use of salicylic acid versus salicylic acid and pyroglutamic acid versus “placebo” substance

Outcomes

Laboratory: yes
Effectiveness: rhinovirus type 39 infection
Safety: N/A

Notes

Risk of bias: high (no description of randomisation process, concealment, or allocation)
Notes: the authors concluded that organic acids commonly used in over-the-counter skin
care and cosmetic products have substantial virucidal activity against rhinovirus. These
preparations provided effective residual antiviral activity on the hands. The virucidal effect
of these hand treatments resulted in a reduction in the incidence of rhinovirus infection
in the treated volunteers (p = 0.025). The utility of this observation in the natural setting
remains to be determined. The volunteers were not allowed to use their hands in the
interval between the hand treatment and the virus challenge, so the effect of normal use
of the hands on the virucidal activity of these organic acids is not known. Similarly, the
virus challenge method used in these experiments may not simulate the natural setting
in all aspects. The effect of nasal secretions that would be transferred with the virus in
the natural setting on the activity of the acids or on the transmission of virus was not
tested in the model. We are unsure as to the practical significance of this study and the
generalisability of its results to the real world. Poorly reported study
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Turner 2004b
Methods

Double-blind randomised controlled trial conducted by Hill Top Research, Inc. Winnipeg,
Canada, to assess the residual virucidal activity of a skin cleanser wipe and its effectiveness
in preventing experimental Rhinovirus colds. Subjects in good health and from 18 to 60
were recruited from Winnipeg and surrounding communities for participation.
The residual activity of a skin cleanser wipe containing 4% pyroglutamic acid formulated
with 0.1% benzalkonium chloride was tested. The negative control treatment was 62%
ethanol. Benzalkonium chloride had been previously tested and was found to have no
virucidal activity. Volunteers were randomly assigned to use the control preparation or
the active preparation. The study material was applied to hands with a towelette. Fifteen
minutes later, when the fingers were completely dry, the fingertips of each hand of the
control subjects and the volunteers in the active treatment group were contaminated with
Rhinovirus type 39. An additional volunteer in the active group were challenged with virus
1 hour after application and the final group of volunteers was challenged 3 hours after
application. Viral infection was assessed by culture of nasal lavage specimens and blood
samples

Participants

122 volunteers, 30 control group, 92 active group (30 tested after 15 minutes, 30 after 1
hour, 32 after 2 hours)

Interventions

Use of a skin cleanser wipe containing 4% pyroglutamic acid formulated with 0.1%
benzalkonium chloride versus skin cleanser wipe containing ethanol

Outcomes

Laboratory: yes
Effectiveness: rhinovirus type 39 infection
Safety: N/A

Notes

Risk of bias: high (no description of randomisation process, concealment, or allocation)

Risk of bias table
Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description

437
© 2010 The Cochrane Collaboration. Published by John Wiley and Sons Ltd.

Characteristics of studies

Wang 2007
Methods

Prospective cohort, surveillance study carried out to indentify risk factors for development
of SARS among quarantined persons in Taiwan. Two types of quarantine were implemented
during the SARS outbreak in Taiwan: level A and level B quarantine. Level A quarantine
was designed for persons who had known and, at times, had close exposure to persons
infected with SARS in health care facilities and other community and domestic areas. Level
B quarantine was designed for travellers who sat on the same flight within 3 rows of a
person infected with SARS or were returning from World Health Organization–designated
SARS-affected areas

Participants

During the study period 52,255 persons were placed under level A quarantine and 95,271
persons were placed under level B quarantine

Interventions

Exposure to level A quarantine versus level B

Outcomes

Laboratory:
Serological evidence: yes
Effectiveness:
SARS (definition not reported)
Safety:
N/A

Notes

The authors conclude that focusing quarantine efforts on persons with known or
suspected exposure can greatly decrease the number of persons placed under quarantine,
without substantially compromising its yield and effectiveness. This is an important study,
as it implies that risk banding can increase effectiveness and efficiency of quarantine
procedures. The risk of bias is high as most of the answers to the NOS items are clearly
no, however it is very difficult to get answers to a question such as the effectiveness of
quarantine using any other design
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White 2001
Methods

Double blind placebo-controlled cluster randomised trial that took place in 3 schools in
California during March to April 1999. The study assessed the incremental value of using an
alcohol hand rub together with water & soap handwashing. Both arms had been given an
educational programme starting 2 weeks prior to the beginning of the trial. Randomisation
was by classroom and the placebo hand rub was indistinguishable from the active
ingredient. Details of randomisation are not given

Participants

Of the 72 classes originally recruited, lack of compliance (use of supplementary product at
least 3 times a day), reduced the classes to 32 (16 in both arms) with 769 participants aged
5 to 12

Interventions

Pump activated antiseptic hand rub with benzalkonium chloride (SAB) (Woodward
Laboratories) or inert placebo that “virtually” looked the same in batches of four colour
coded bottles containing both. School staff, parents and participants were blinded

Outcomes

Laboratory: testing of virucidal and bactericidal activity of the active compound
Effectiveness: ARI (cough, sneezing, sinus trouble, bronchitis, fever, red eye, headache,
mononucleosis, acute exacerbations of asthma)
Gastrointestinal and other illnesses (data not extracted)
Follow up and observation was carried out by classroom staff and illnesses were described
by parents
Safety: 7 students dropped out because of mild sensitivity to the rub

Notes

Risk of bias: high (no description of randomisation; partial reporting of outcomes,
numerators and denominators)
Notes: the authors conclude that addition of the rub led to a 30 to 38% decrease of illness
and absenteeism (RR for illness absence incidence 0.69, RR for absence duration 0.71).
Very high attrition, unclear randomization procedure, educational programme and use of
placebo hand rub make generalisability of the results debatable. No confidence intervals
reported
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White 2003
Methods

Prospective open cohort study carried out at the university of Colorado Boulder campus
during eight weeks in the autumn-winter of 2002. The study aimed at assessing the effects
of hand hygiene on URTIs and absenteeism. Allocation was by residence hall with 2 halls
doing “knowledge studies” being allocated, one to each arm

Participants

430 students aged around 18 mainly females were recruited but only 188 in the
intervention cluster and 203 in the control cluster completed at least 3 weeks’ follow up.
Students were recruited with cash incentives. No reasons for attrition are given

Interventions

Education programme and alcohol gel adjunct to handwashing in residence halls versus
standard hygiene

Outcomes

Laboratory: in vitro testing of the antibacterial and antiviral properties of the hand rub
Effectiveness: URTI (at least 2 symptoms with one of them lasting at least 2 to 3 days. List
of symptoms as follows: sore throat, stuffy nose, ear pain, painful/swollen neck, cough,
chest congestion, sinus pain, fever, working days lost). Weekly surveys were carried out
before during and after the study
Safety: N/A

Notes

Risk of bias: medium
Notes: the authors conclude that the intervention resulted in significantly fewer symptoms
(reductions of 14.8% to 39.9 %) and absenteeism (40% reduction). Unexplained attrition
and unknown effect of cash incentives. Relatively unclear definition of illness with a hint of a
sensitivity analysis in the footer to a table

Risk of bias table

440

Item

Judgement

Adequate sequence generation?

Unclear

Allocation concealment?

Unclear

Blinding?

Unclear

Incomplete outcome data addressed?

Unclear

Free of selective reporting?

Unclear

Description

Health Technology Assessment 2010; Vol. 14: No. 34, 347–476

Wu 2004
Methods

Case-control study carried out on the Beijing SARS outbreak to assess the reasons for the
insurgence of SARS cases in people who had no apparent contact with a SARS case

Participants

Description of cases: 94 probable or suspected SARS cases (Ministry of Health of China
definitions) hospitalised during the period 28 April 2003 to 9 June 2003, aged 14 or
more and non-HCWs with no known or reported no close contact with probably or
suspected SARS cases. Fifty percent of cases were males with a median age of 29 years.
The definition changed after 3 May to include those with symptoms who travelled to or
resided in areas with known recent SARS activity but did not necessarily have contact with
an index case. No laboratory confirmation of SARS was included in the definition which
was purely practical (i.e. clinical-anamnestic). However antibody titres were taken several
weeks after symptoms had abated. Close contacts (which played a part in the earlier case
definition) were defined as persons who shared utensils, meals, residence hospital room or
transportation vehicle with a suspected SARS or those who visited or came into contact
with body fluids up to 14 days prior to the development of the index case’s symptoms.
Cases and controls were interviewed during the period 3 to 16 June
Description of controls: 281 controls selected each by telephone random number change
of last digits of the cases’ phone numbers. This was aimed at providing neighbouring
matching. Controls were interviewed by 4 July 2003. Seven controls (two matched sets)
were excluded because they were aged less than 14 and seven matched sets were excluded
because the case was reclassified as a HCW
Cases and controls were interviewed for the 2 weeks preceding symptoms

Interventions

Always wearing a mask
Intermittently wearing a mask
Washing hands
Owning a pet
Visiting a farmer’s market
Visited clinics, eaten out, or taken taxis

Outcomes

SARS

Notes

Risk of bias: medium (inconsistencies in the text: lack of description of controls)
Notes: The authors conclude that cases were more likely than controls to have chronic
pathologies (OR 4.1 95% CI 1.8 to 9.3) or have visited fever clinics (OR 13.4 95% CI 3.8 to
46.7), eaten out (OR 2.3 95% CI 1.2 to 4.5) or taken taxis more than once a week (OR 3.2
95% CI 1.3 to 8.0). In other words, unrecognised sources of transmission were present in
the community. Always wearing a mask use was strongly protective (70% reduction in risk,
OR 0.3 95% CI 0.2 to 0.7) and even wearing one intermittently with a smaller significant
reduction in risk (OR 0.5 95% CI 0.2 to 0.9) and so was always washing hands after
returning home (OR 0.3 95% CI 0.2 to 0.7) and owning a pet (OR 0.4, 95% CI 0.2 to 0.9)
and visiting a farmer’s market (OR 0.4 95% CI 0.2 to 0.8). Of great interest is the role of
fever clinics in spreading the disease, probably because of poorly implemented isolation and
triage procedures. A fascinating study
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Yen 2006
Methods

Prospective cohort study performed in a 67-bed military hospital in Taiwan to assess the
effectiveness of the integrated infection control strategy by comparing the rate of SARS
transmission in HCWs in the study hospital with that in other major hospitals in Taiwan
without the integrated infection control strategy

Participants

Health care workers (HCWs) of a 67-bed military hospital, that was the study hospital.
Eighty-six hospitals were used as comparison hospitals with a total of 746 negative pressure
isolation rooms (NPIR beds), caring for SARS patients without the integrated infection
control strategy. All HCWs in this group were trained before the SARS epidemic in Taiwan
through a national regulation for a standard nosocomial infection control programme, with
infectious diseases physicians/infection control nurses available in each regional and tertiary
hospital

Interventions

Integrated infection control strategy (consisting of patient traffic into hospital, zone of risks
and extensive installation of alcohol dispensers for glove-on hand rubbing) versus standard
nosocomial infection control programme

Outcomes

Serological evidence: yes
Effectiveness
SARS (definition?)
Safety
N/A

Notes

Risk of bias: high
The authors conclude that the integrated infection control strategy appeared to be
effective in reducing the incidence of HCWs contracting SARS. Point estimates? 95%
CIs. The advantages included rapid implementation without negative pressure isolation
rooms, flexibility to transfer patients, and reinforcement for HCWs to comply with
infection control procedures, especially handwashing. The efficacy and low cost are major
advantages, especially in countries with large populations at risk and fewer economic
resources
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Yin 2004
Methods

Case-control study carried out in ten hospitals of Gunandong province, China, comparing
the rate of usage of protective measures in HCWs with SARS and without SARS. The
rate of exposure to SARS between two groups was similar. The data were obtained
by questionnaire. Limited information is available from the abstract and from partial
translation of the original text in Chinese

Participants

Description of cases: 77 HCWs who had contracted SARS
Description of controls: 180 HCWs who had not contracted SARS
Both cases and controls had been working in isolation units and took part in delivering first
aid and caring for SARS patients. No significant differences were noted between cases and
controls for a series of variables

Interventions

Mouth mask
Thick mouth mask (more than 12 layers of cloths)
Use one-off paper mouth mask
Never use mouth mask
Wear eye mask if necessary
Protecting for nose and eyes mucosa
Wear shoe gloves
Wear barrier gown
Wear hand gloves
Rinse out mouth
Take bath and change clothes before home
Check mouth mask
Intake oseltamivir phosphate orally
Never eating and smoking in the ward
Handwashing and disinfection
Using nose clamp
Intake herbal Banlangen (Indigowoad Root) orally

Outcomes

SARS

Notes

Risk of bias: medium (inconsistencies in the text: lack of description of controls)
Notes: the authors conclude that the combination of mouth mask, barrier gown, gloves,
goggles, footwear, rinse out mouth and take bath and change clothes before provided
significant protection and that there was a doseresponse relation with the more
interventions used in combination the better the protection. Single measures such as
wearing of a mask (OR 0.78 95% CI 0.60 to 0.99), goggles (OR 0.20, 95% CI 0.10 to 0.41)
and footwear (OR 0.58 95% CI 0.39 to 0.86) were effective
Limited information is available from the abstract and from partial translation of the original
text in Chinese
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Yu 2007
Methods

Case control study to analyse the risk factors associated with nosocomial outbreaks of
SARS in hospital wards in Guangzhou and Hong Kong, China. The study was designed with
the individual hospital wards as the units for data collection and analysis. Case wards were
hospital wards in which superspreading events of SARS occurred, and control wards were
hospital wards in which patient(s) with SARS were admitted, but no superspreading events
occurred. A superspreading event is defined as the development of ≥ 3 new cases of SARS
in a ward during the period from 2 to 10 days after the admission of an identifiable index
patient or as the development of a cluster of ≥ 3 new cases of SARS in a ward during a
period of 8 days but without any known sources of SARS

Participants

Eighty-six wards in 21 hospitals in Guangzhou and 38 wards in 5 hospitals in Hong Kong
were included in the study. One ward in Guangzhou and 2 wards in Hong Kong did not
participate, and they were excluded from the analysis

Interventions

Information related to 2 factors was collected: (1) environmental and administrative factors
and (2) host factors. Environmental and administrative factors included physical factors,
procedural or situational factors, and administrative factors pertaining to each ward.
Host factors included symptoms, severity or dependency (for activities of daily living and
behavior changes), treatment or intervention, and comorbidity of the identified index
patient in a case ward or in the first patient with SARS admitted in a control ward

Outcomes

Laboratory:
Serological evidence: no
Effectiveness:
SARS (no definition)
Safety:
N/A

Notes

The authors conclude that environmental risk factors were significantly associated with the
occurrence of a superspreading event (clustering of ≥ 3 cases) included minimum distance
between beds of ≤ 1 m and performance of resuscitation in the ward. Use of BIPAP
ventilation and use of oxygen were the significant risk factors associated with the host
patient. Of the administrative factors, allowing staff with symptoms to work also increased
the risk. Providing adequate washing or changing facilities for staff was protective
As disaggregate data are not reported we did not extract numeratore/denominator data
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CXR, chest X-ray; GI, gastro-intestinal; HCW, health care worker; HFH, Hanoi French Hospital; ITT, intention-to-treat;
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RSV, respiratory syncytial virus; SCBU, special care baby unit; URTI, upper respiratory tract infection; WBC, white
blood cell.
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the effects of 2 hand
hygiene regimens on
infection rates and skin
condition and microbial
counts of nurses’ hands
in neonatal intensive care
units. Outcomes were
generic (for example,
pneumonia and microbial
counts of participants’
skin). No laboratory data
available for viral diagnosis
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Reason for exclusion
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outcomes are unrelated
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Reason for exclusion

Riley 2003
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White 2005
Reason for exclusion

Describes the impact of
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White 2003
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Data and analyses
Case control studies
Outcome or Subgroup

Studies

1.1 Thorough disinfection
of living quarters

1

1.2 Frequent handwashing
1.3 Wearing mask

Participants

Statistical Method

Effect Estimate

990

Odds Ratio (M-H, Fixed, 95% CI)

0.30 [0.23, 0.39]

6

2077

Odds Ratio (M-H, Fixed, 95% CI)

0.45 [0.36, 0.57]

5

1991

Odds Ratio (M-H, Fixed, 95% CI)

0.32 [0.25, 0.40]

1.4 Wearing N95 respirator 2

340

Odds Ratio (M-H, Fixed, 95% CI)

0.09 [0.03, 0.30]

1.5 Wearing gloves

4

712

Odds Ratio (M-H, Fixed, 95% CI)

0.43 [0.29, 0.65]

1.6 Wearing gowns

4

712

Odds Ratio (M-H, Fixed, 95% CI)

0.23 [0.14, 0.37]

1.7 All interventions

2

369

Odds Ratio (M-H, Fixed, 95% CI)

0.09 [0.02, 0.35]
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Appendices
CENTRAL search strategy
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26

#27
#28

MeSH descriptor Influenza, Human explode
all trees
influenza:ti,ab,kw
flu:ti,ab,kw
MeSH descriptor Common Cold explode all
trees
“common cold”:ti,ab,kw
MeSH descriptor Rhinovirus explode all trees
rhinovirus*:ti,ab,kw
MeSH descriptor Adenoviridae explode all
trees
adenovirus*:ti,ab,kw
MeSH descriptor Coronavirus explode all
trees
MeSH descriptor Coronavirus Infections
explode all trees
coronavirus*:ti,ab,kw
MeSH descriptor Respiratory Syncytial
Viruses explode all trees
MeSH descriptor Respiratory Syncytial Virus
Infections explode all trees
respiratory syncytial virus*:ti,ab,kw
respiratory syncythial virus*:ti,ab,kw
MeSH descriptor Parainfluenza Virus 1,
Human explode all trees
MeSH descriptor Parainfluenza Virus 2,
Human explode all trees
MeSH descriptor Parainfluenza Virus 3,
Human explode all trees
MeSH descriptor Parainfluenza Virus 4,
Human explode all trees
(parainfluenza or para-influenza or para
influenza):ti,ab,kw
MeSH descriptor Severe Acute Respiratory
Syndrome explode all trees
(severe acute respiratory syndrome or
SARS):ti,ab,kw
acute respiratory infection*:ti,ab,kw
acute respiratory tract infection*:ti,ab,kw
(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR
#7 OR #8 OR #9 OR #10 OR #11 OR #12
OR #13 OR #14 OR #15 OR #16 OR #17
OR #18 OR #19 OR #20 OR #21 OR #22
OR #23 OR #24 OR #25)
MeSH descriptor Handwashing explode all
trees
(handwashing or hand washing or handwashing):ti,ab,kw

#29
#30
#31
#32
#33
#34
#35
#36
#37
#38
#39
#40
#41
#42
#43
#44
#45
#46
#47
#48
#49
#50
#51
#52

#53

hand hygiene:ti,ab,kw
(sanitizer* or sanitiser*):ti,ab,kw
(cleanser* or disinfectant*):ti,ab,kw
MeSH descriptor Gloves, Protective explode
all trees
MeSH descriptor Gloves, Surgical explode all
trees
glov*:ti,ab,kw
MeSH descriptor Masks explode all trees
mask*:ti,ab,kw
MeSH descriptor Patient Isolators explode all
trees
MeSH descriptor Patient Isolation explode all
trees
(barrier* or curtain* or partition*):ti,ab,kw
negative NEXT pressure NEXT
room*:ti,ab,kw
“reverse barrier nursing”:ti,ab,kw
MeSH descriptor Cross Infection explode all
trees with qualifier: PC
school NEXT closure*:ti,ab,kw
(clos* NEAR/3 school*):ti,ab,kw
mass NEXT gathering*:ti,ab,kw
public NEXT gathering*:ti,ab,kw
(“ban” or “bans” or banned or
banning):ti,ab,kw
(outbreak* NEAR/3 control*):ti,ab,kw
distancing:ti,ab,kw
MeSH descriptor Quarantine explode all
trees
quarantine*:ti,ab,kw
(#27 OR #28 OR #29 OR #30 OR #31 OR
#32 OR #33 OR #34 OR #35 OR #36 OR
#37 OR #38 OR #39 OR #40 OR #41 OR
#42 OR #43 OR #44 OR #45 OR #46 OR
#47 OR #48 OR #49 OR #50 OR #51)
(#26 AND #52)

Ovid EMBASE search strategy
1
2
3
4
5
6
7
8
9
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exp Influenza/
influenza.tw.
flu.tw.
exp Common Cold/
common cold.tw.
exp Human Rhinovirus/
rhinovirus*.tw.
exp Adenovirus/
adenovirus*.tw.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

exp Coronavirus/
coronavirus*.tw.
exp Respiratory Syncytial Pneumovirus/
respiratory syncytial virus*.tw.
respiratory syncythial virus.tw.
(parainfluenza or para-influenza or para
influenza).tw.
exp Severe Acute Respiratory Syndrome/
(severe acute respiratory syndrome or SARS).
tw.
acute respiratory infection*.tw.
acute respiratory tract infection*.tw.
or/1-19
exp Hand Washing/
(handwashing or hand washing or handwashing).tw.
hand hygiene.tw.
(sanitizer$ or sanitiser$).tw.
(cleanser$ or disinfectant$).tw.
exp Glove/
exp Surgical Glove/
glov*.tw.
exp Mask/
mask*1.tw.
patient isolat*.tw.
(barrier* or curtain* or partition*).tw.
negative pressure room*.tw.
reverse barrier nursing.tw.
Cross Infection/pc [Prevention]
school closure*.tw.
(clos* adj3 school*).tw.
mass gathering*.tw.
public gathering*.tw. (5)
(ban or bans or banned or banning).tw.
(outbreak* adj3 control*).tw.
distancing.tw.
quarantine*.tw.
or/21-43
20 and 44

EBSCO CINAHL search
strategy
S26 S10 and S24
S25 S10 and S24
S24 S11 or S12 or S13 or S14 or S15 or S16 or S17
or S18 or S19 or S20 or S21 or S22 or 23 or S24
S23 TI outbreak* N3 control* or AB outbreak* N3
control*
S22 TI ( school closure* or mass gathering* or
public gathering* or ban or bans or banned or
banning or
distancing or quarantine* ) or AB ( school closure*
or mass gathering* or public gathering* or ban or
bans or
470

banned or banning or distancing or quarantine* )
S21 TI ( patient isolat* or barrier* or curtain* or
partition* or negative pressure room* or reverse
barrier nursing)
or AB ( patient isolat* or barrier* or curtain* or
partition* or negative pressure room* or reverse
barrier nursing)
S20 TI ( glov* or mask* ) or AB ( glov* or mask* )
S19 TI ( handwashing or hand washing or handwashing or hand hygiene ) or AB (handwashing or
hand washing
or hand-washing or hand hygiene )
S18 (MH “Quarantine”)
S17 (MM “Cross Infection”)
S16 (MH “Isolation, Reverse”)
S15 (MH “Patient Isolation+”)
S14 (MH “Respiratory Protective Devices”)
S13 (MH “Masks”)
S12 (MH “Gloves”)
S11 (MH “Handwashing+”)
S10 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or
S9
S9 TI ( influenza or flu or rhinovirus* or
adenovirus* or coronavirus* or respiratory syncytial
virus* or respiratory
syncythial virus* or parainfluenza or para-influenza
or para influenza or severe acute respiratory
syndrome or
SARS or respiratory viral infection* or viral
respiratory infection* ) or AB ( influenza or flu or
rhinovirus* or
adenovirus* or coronavirus* or respiratory
syncytial virus* or respiratory syncythial virus* or
parainfluenza or
para-influenza or para influenza or severe acute
respiratory syndrome or SARS or respiratory viral
infection* or
viral respiratory
infection* )TI ( influenza or flu or rhinovirus* or
adenovirus* or coronavirus* or respiratory syncytial
virus* or
respiratory syncythial virus* or parainfluenza or
para-influenza or para influenza or severe acute
respiratory
(syndrome or SARS or respiratory viral infection*
or viral respiratory infection*) or AB (influenza or
flu or
rhinovirus* or adenovirus* or coronavirus* or
respiratory syncytial virus* or respiratory syncythial
virus* or
parainfluenza or para-influenza or para influenza
or severe acute respiratory syndrome or SARS or
respiratory
viral infection* or viral
respiratory infection* )
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S8 (MH “SARS Virus”)
S7 (MH “Severe Acute Respiratory Syndrome”)
S6 (MH “Respiratory Syncytial Virus Infections”)
S5 (MH “Respiratory Syncytial Viruses”)

S4 (MH “Coronavirus+”)
S3 (MH “Coronavirus Infections+”)
S2 (MH “Common Cold”)
S1 (MH “Influenza+”)
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Graphs
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Outcome:
Study or
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By Egger M, Jüni P, Bartlett C,
Holenstein F, Sterne J.

No. 19
Clinical effectiveness and costeffectiveness of growth hormone
in adults in relation to impact on
quality of life: a systematic review and
economic evaluation.
By Bryant J, Loveman E, Chase D,
Mihaylova B, Cave C, Gerard K, et al.

No. 28
Clinical effectiveness and cost –
consequences of selective serotonin
reuptake inhibitors in the treatment of
sex offenders.
By Adi Y, Ashcroft D, Browne K,
Beech A, Fry-Smith A, Hyde C.

No. 17
A systematic review of effectiveness
and economic evaluation of new drug
treatments for juvenile idiopathic
arthritis: etanercept.
By Cummins C, Connock M,
Fry-Smith A, Burls A.

No. 20
Clinical medication review by a
pharmacist of patients on repeat
prescriptions in general practice: a
randomised controlled trial.
By Zermansky AG, Petty DR, Raynor
DK, Lowe CJ, Freementle N, Vail A.
No. 21
The effectiveness of infliximab and
etanercept for the treatment of
rheumatoid arthritis: a systematic
review and economic evaluation.
By Jobanputra P, Barton P, Bryan S,
Burls A.

482

No. 34
A comparative study of hypertonic
saline, daily and alternate-day rhDNase
in children with cystic fibrosis.
By Suri R, Wallis C, Bush A,
Thompson S, Normand C, Flather M,
et al.

No. 22
A systematic review and economic
evaluation of computerised cognitive
behaviour therapy for depression and
anxiety.
By Kaltenthaler E, Shackley P,
Stevens K, Beverley C, Parry G,
Chilcott J.

No. 29
Treatment of established osteoporosis:
a systematic review and cost–utility
analysis.
By Kanis JA, Brazier JE, Stevenson
M, Calvert NW, Lloyd Jones M.
No. 30
Which anaesthetic agents are costeffective in day surgery? Literature
review, national survey of practice and
randomised controlled trial.
By Elliott RA Payne K, Moore JK,
Davies LM, Harper NJN, St Leger AS,
et al.
No. 31
Screening for hepatitis C among
injecting drug users and in
genitourinary medicine clinics:
systematic reviews of effectiveness,
modelling study and national survey of
current practice.
By Stein K, Dalziel K, Walker A,
McIntyre L, Jenkins B, Horne J, et al.

No. 2
Systematic review of the effectiveness
and cost-effectiveness, and economic
evaluation, of home versus hospital or
satellite unit haemodialysis for people
with end-stage renal failure.
By Mowatt G, Vale L, Perez J, Wyness
L, Fraser C, MacLeod A, et al.
No. 3
Systematic review and economic
evaluation of the effectiveness of
infliximab for the treatment of Crohn’s
disease.
By Clark W, Raftery J, Barton P,
Song F, Fry-Smith A, Burls A.
No. 4
A review of the clinical effectiveness
and cost-effectiveness of routine anti-D
prophylaxis for pregnant women who
are rhesus negative.
By Chilcott J, Lloyd Jones M, Wight
J, Forman K, Wray J, Beverley C, et al.
No. 5
Systematic review and evaluation of the
use of tumour markers in paediatric
oncology: Ewing’s sarcoma and
neuroblastoma.
By Riley RD, Burchill SA,
Abrams KR, Heney D, Lambert PC,
Jones DR, et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 6
The cost-effectiveness of screening for
Helicobacter pylori to reduce mortality
and morbidity from gastric cancer and
peptic ulcer disease: a discrete-event
simulation model.
By Roderick P, Davies R, Raftery J,
Crabbe D, Pearce R, Bhandari P, et al.

No. 15
Early thrombolysis for the treatment
of acute myocardial infarction: a
systematic review and economic
evaluation.
By Boland A, Dundar Y, Bagust A,
Haycox A, Hill R, Mujica Mota R, et al.

No. 7
The clinical effectiveness and costeffectiveness of routine dental checks:
a systematic review and economic
evaluation.
By Davenport C, Elley K, Salas
C, Taylor-Weetman CL, Fry-Smith A,
Bryan S, et al.

No. 16
Screening for fragile X syndrome: a
literature review and modelling.
By Song FJ, Barton P, Sleightholme
V, Yao GL, Fry-Smith A.

No. 8
A multicentre randomised controlled
trial assessing the costs and benefits
of using structured information and
analysis of women’s preferences in the
management of menorrhagia.
By Kennedy ADM, Sculpher MJ,
Coulter A, Dwyer N, Rees M, Horsley S,
et al.
No. 9
Clinical effectiveness and cost–utility
of photodynamic therapy for wet
age-related macular degeneration:
a systematic review and economic
evaluation.
By Meads C, Salas C, Roberts T,
Moore D, Fry-Smith A, Hyde C.
No. 10
Evaluation of molecular tests for
prenatal diagnosis of chromosome
abnormalities.
By Grimshaw GM, Szczepura A,
Hultén M, MacDonald F, Nevin NC,
Sutton F, et al.
No. 11
First and second trimester antenatal
screening for Down’s syndrome:
the results of the Serum, Urine and
Ultrasound Screening Study (SURUSS).
By Wald NJ, Rodeck C, Hackshaw
AK, Walters J, Chitty L, Mackinson AM.
No. 12
The effectiveness and cost-effectiveness
of ultrasound locating devices for
central venous access: a systematic
review and economic evaluation.
By Calvert N, Hind D, McWilliams
RG, Thomas SM, Beverley C,
Davidson A.
No. 13
A systematic review of atypical
antipsychotics in schizophrenia.
By Bagnall A-M, Jones L, Lewis R,
Ginnelly L, Glanville J, Torgerson D,
et al.
No. 14
Prostate Testing for Cancer and
Treatment (ProtecT) feasibility study.
By Donovan J, Hamdy F, Neal D,
Peters T, Oliver S, Brindle L, et al.

No. 17
Systematic review of endoscopic sinus
surgery for nasal polyps.
By Dalziel K, Stein K, Round A,
Garside R, Royle P.
No. 18
Towards efficient guidelines: how to
monitor guideline use in primary care.
By Hutchinson A, McIntosh A,
Cox S, Gilbert C.
No. 19
Effectiveness and cost-effectiveness
of acute hospital-based spinal cord
injuries services: systematic review.
By Bagnall A-M, Jones L, Richardson
G, Duffy S, Riemsma R.
No. 20
Prioritisation of health technology
assessment. The PATHS model:
methods and case studies.
By Townsend J, Buxton M,
Harper G.
No. 21
Systematic review of the clinical
effectiveness and cost-effectiveness of
tension-free vaginal tape for treatment
of urinary stress incontinence.
By Cody J, Wyness L, Wallace S,
Glazener C, Kilonzo M, Stearns S, et al.
No. 22
The clinical and cost-effectiveness of
patient education models for diabetes:
a systematic review and economic
evaluation.
By Loveman E, Cave C, Green C,
Royle P, Dunn N, Waugh N.
No. 23
The role of modelling in prioritising
and planning clinical trials.
By Chilcott J, Brennan A, Booth A,
Karnon J, Tappenden P.
No. 24
Cost–benefit evaluation of routine
influenza immunisation in people
65–74 years of age.
By Allsup S, Gosney M, Haycox A,
Regan M.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 25
The clinical and cost-effectiveness of
pulsatile machine perfusion versus cold
storage of kidneys for transplantation
retrieved from heart-beating and nonheart-beating donors.
By Wight J, Chilcott J, Holmes M,
Brewer N.
No. 26
Can randomised trials rely on existing
electronic data? A feasibility study to
explore the value of routine data in
health technology assessment.
By Williams JG, Cheung WY,
Cohen DR, Hutchings HA, Longo MF,
Russell IT.
No. 27
Evaluating non-randomised
intervention studies.
By Deeks JJ, Dinnes J, D’Amico R,
Sowden AJ, Sakarovitch C, Song F, et al.
No. 28
A randomised controlled trial to assess
the impact of a package comprising a
patient-orientated, evidence-based selfhelp guidebook and patient-centred
consultations on disease management
and satisfaction in inflammatory bowel
disease.
By Kennedy A, Nelson E, Reeves D,
Richardson G, Roberts C, Robinson A,
et al.
No. 29
The effectiveness of diagnostic tests for
the assessment of shoulder pain due
to soft tissue disorders: a systematic
review.
By Dinnes J, Loveman E, McIntyre L,
Waugh N.
No. 30
The value of digital imaging in diabetic
retinopathy.
By Sharp PF, Olson J, Strachan F,
Hipwell J, Ludbrook A, O’Donnell M,
et al.
No. 31
Lowering blood pressure to prevent
myocardial infarction and stroke: a new
preventive strategy.
By Law M, Wald N, Morris J.
No. 32
Clinical and cost-effectiveness of
capecitabine and tegafur with uracil for
the treatment of metastatic colorectal
cancer: systematic review and economic
evaluation.
By Ward S, Kaltenthaler E, Cowan J,
Brewer N.
No. 33
Clinical and cost-effectiveness of new
and emerging technologies for early
localised prostate cancer: a systematic
review.
By Hummel S, Paisley S, Morgan A,
Currie E, Brewer N.

483

Health Technology Assessment reports published to date

No. 34
Literature searching for clinical and
cost-effectiveness studies used in health
technology assessment reports carried
out for the National Institute for
Clinical Excellence appraisal system.
By Royle P, Waugh N.
No. 35
Systematic review and economic
decision modelling for the prevention
and treatment of influenza A and B.
By Turner D, Wailoo A, Nicholson K,
Cooper N, Sutton A, Abrams K.
No. 36
A randomised controlled trial
to evaluate the clinical and costeffectiveness of Hickman line insertions
in adult cancer patients by nurses.
By Boland A, Haycox A, Bagust A,
Fitzsimmons L.
No. 37
Redesigning postnatal care: a
randomised controlled trial of protocolbased midwifery-led care focused
on individual women’s physical and
psychological health needs.
By MacArthur C, Winter HR,
Bick DE, Lilford RJ, Lancashire RJ,
Knowles H, et al.
No. 38
Estimating implied rates of discount in
healthcare decision-making.
By West RR, McNabb R, Thompson
AGH, Sheldon TA, Grimley Evans J.
No. 39
Systematic review of isolation policies
in the hospital management of
methicillin-resistant Staphylococcus
aureus: a review of the literature
with epidemiological and economic
modelling.
By Cooper BS, Stone SP, Kibbler CC,
Cookson BD, Roberts JA, Medley GF,
et al.

484

Volume 8, 2004
No. 1
What is the best imaging strategy for
acute stroke?
By Wardlaw JM, Keir SL, Seymour J,
Lewis S, Sandercock PAG, Dennis MS,
et al.

No. 10
A systematic review and economic
evaluation of magnetic resonance
cholangiopancreatography compared
with diagnostic endoscopic retrograde
cholangiopancreatography.
By Kaltenthaler E, Bravo Vergel Y,
Chilcott J, Thomas S, Blakeborough T,
Walters SJ, et al.

No. 2
Systematic review and modelling of the
investigation of acute and chronic chest
pain presenting in primary care.
By Mant J, McManus RJ, Oakes RAL,
Delaney BC, Barton PM, Deeks JJ, et al.

No. 11
The use of modelling to evaluate
new drugs for patients with a chronic
condition: the case of antibodies
against tumour necrosis factor in
rheumatoid arthritis.
By Barton P, Jobanputra P, Wilson J,
Bryan S, Burls A.

No. 3
The effectiveness and cost-effectiveness
of microwave and thermal balloon
endometrial ablation for heavy
menstrual bleeding: a systematic review
and economic modelling.
By Garside R, Stein K, Wyatt K,
Round A, Price A.

No. 12
Clinical effectiveness and costeffectiveness of neonatal screening
for inborn errors of metabolism using
tandem mass spectrometry: a systematic
review.
By Pandor A, Eastham J, Beverley C,
Chilcott J, Paisley S.

No. 4
A systematic review of the role of
bisphosphonates in metastatic disease.
By Ross JR, Saunders Y,
Edmonds PM, Patel S, Wonderling D,
Normand C, et al.
No. 5
Systematic review of the clinical
effectiveness and cost-effectiveness
of capecitabine (Xeloda®) for locally
advanced and/or metastatic breast
cancer.
By Jones L, Hawkins N, Westwood M,
Wright K, Richardson G, Riemsma R.
No. 6
Effectiveness and efficiency of guideline
dissemination and implementation
strategies.
By Grimshaw JM, Thomas RE,
MacLennan G, Fraser C, Ramsay CR,
Vale L, et al.

No. 40
Treatments for spasticity and pain in
multiple sclerosis: a systematic review.
By Beard S, Hunn A, Wight J.

No. 7
Clinical effectiveness and costs of the
Sugarbaker procedure for the treatment
of pseudomyxoma peritonei.
By Bryant J, Clegg AJ, Sidhu MK,
Brodin H, Royle P, Davidson P.

No. 41
The inclusion of reports of randomised
trials published in languages other than
English in systematic reviews.
By Moher D, Pham B, Lawson ML,
Klassen TP.

No. 8
Psychological treatment for insomnia
in the regulation of long-term hypnotic
drug use.
By Morgan K, Dixon S, Mathers N,
Thompson J, Tomeny M.

No. 42
The impact of screening on future
health-promoting behaviours and
health beliefs: a systematic review.
By Bankhead CR, Brett J, Bukach C,
Webster P, Stewart-Brown S, Munafo M,
et al.

No. 9
Improving the evaluation of
therapeutic interventions in multiple
sclerosis: development of a patientbased measure of outcome.
By Hobart JC, Riazi A, Lamping DL,
Fitzpatrick R, Thompson AJ.

No. 13
Clinical effectiveness and costeffectiveness of pioglitazone and
rosiglitazone in the treatment of type
2 diabetes: a systematic review and
economic evaluation.
By Czoski-Murray C, Warren E,
Chilcott J, Beverley C, Psyllaki MA,
Cowan J.
No. 14
Routine examination of the newborn:
the EMREN study. Evaluation of an
extension of the midwife role including
a randomised controlled trial of
appropriately trained midwives and
paediatric senior house officers.
By Townsend J, Wolke D, Hayes J,
Davé S, Rogers C, Bloomfield L, et al.
No. 15
Involving consumers in research and
development agenda setting for the
NHS: developing an evidence-based
approach.
By Oliver S, Clarke-Jones L, Rees R,
Milne R, Buchanan P, Gabbay J, et al.
No. 16
A multi-centre randomised controlled
trial of minimally invasive direct
coronary bypass grafting versus
percutaneous transluminal coronary
angioplasty with stenting for proximal
stenosis of the left anterior descending
coronary artery.
By Reeves BC, Angelini GD, Bryan
AJ, Taylor FC, Cripps T, Spyt TJ, et al.
No. 17
Does early magnetic resonance imaging
influence management or improve
outcome in patients referred to
secondary care with low back pain? A
pragmatic randomised controlled trial.
By Gilbert FJ, Grant AM, Gillan
MGC, Vale L, Scott NW, Campbell MK,
et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 18
The clinical and cost-effectiveness
of anakinra for the treatment of
rheumatoid arthritis in adults: a
systematic review and economic
analysis.
By Clark W, Jobanputra P, Barton P,
Burls A.

No. 27
Methods for expected value of
information analysis in complex health
economic models: developments on
the health economics of interferon-β
and glatiramer acetate for multiple
sclerosis.
By Tappenden P, Chilcott JB,
Eggington S, Oakley J, McCabe C.

No. 19
A rapid and systematic review and
economic evaluation of the clinical
and cost-effectiveness of newer drugs
for treatment of mania associated with
bipolar affective disorder.
By Bridle C, Palmer S, Bagnall A-M,
Darba J, Duffy S, Sculpher M, et al.

No. 28
Effectiveness and cost-effectiveness
of imatinib for first-line treatment
of chronic myeloid leukaemia in
chronic phase: a systematic review and
economic analysis.
By Dalziel K, Round A, Stein K,
Garside R, Price A.

No. 20
Liquid-based cytology in cervical
screening: an updated rapid and
systematic review and economic
analysis.
By Karnon J, Peters J, Platt J,
Chilcott J, McGoogan E, Brewer N.

No. 29
VenUS I: a randomised controlled trial
of two types of bandage for treating
venous leg ulcers.
By Iglesias C, Nelson EA, Cullum
NA, Torgerson DJ, on behalf of the
VenUS Team.

No. 21
Systematic review of the long-term
effects and economic consequences of
treatments for obesity and implications
for health improvement.
By Avenell A, Broom J, Brown TJ,
Poobalan A, Aucott L, Stearns SC, et al.

No. 30
Systematic review of the effectiveness
and cost-effectiveness, and economic
evaluation, of myocardial perfusion
scintigraphy for the diagnosis and
management of angina and myocardial
infarction.
By Mowatt G, Vale L, Brazzelli M,
Hernandez R, Murray A, Scott N, et al.

No. 22
Autoantibody testing in children
with newly diagnosed type 1 diabetes
mellitus.
By Dretzke J, Cummins C,
Sandercock J, Fry-Smith A, Barrett T,
Burls A.
No. 23
Clinical effectiveness and costeffectiveness of prehospital intravenous
fluids in trauma patients.
By Dretzke J, Sandercock J, Bayliss
S, Burls A.
No. 24
Newer hypnotic drugs for the shortterm management of insomnia: a
systematic review and economic
evaluation.
By Dündar Y, Boland A, Strobl J,
Dodd S, Haycox A, Bagust A, et al.
No. 25
Development and validation of
methods for assessing the quality of
diagnostic accuracy studies.
By Whiting P, Rutjes AWS, Dinnes J,
Reitsma JB, Bossuyt PMM, Kleijnen J.
No. 26
EVALUATE hysterectomy trial:
a multicentre randomised trial
comparing abdominal, vaginal and
laparoscopic methods of hysterectomy.
By Garry R, Fountain J, Brown J,
Manca A, Mason S, Sculpher M, et al.

No. 31
A pilot study on the use of decision
theory and value of information
analysis as part of the NHS Health
Technology Assessment programme.
By Claxton K, Ginnelly L, Sculpher
M, Philips Z, Palmer S.
No. 32
The Social Support and Family Health
Study: a randomised controlled trial
and economic evaluation of two
alternative forms of postnatal support
for mothers living in disadvantaged
inner-city areas.
By Wiggins M, Oakley A, Roberts I,
Turner H, Rajan L, Austerberry H, et al.
No. 33
Psychosocial aspects of genetic
screening of pregnant women and
newborns: a systematic review.
By Green JM, Hewison J, Bekker HL,
Bryant, Cuckle HS.
No. 34
Evaluation of abnormal uterine
bleeding: comparison of three
outpatient procedures within cohorts
defined by age and menopausal status.
By Critchley HOD, Warner P, Lee AJ,
Brechin S, Guise J, Graham B.
No. 35
Coronary artery stents: a rapid
systematic review and economic
evaluation.
By Hill R, Bagust A, Bakhai A,
Dickson R, Dündar Y, Haycox A, et al.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 36
Review of guidelines for good practice
in decision-analytic modelling in health
technology assessment.
By Philips Z, Ginnelly L, Sculpher M,
Claxton K, Golder S, Riemsma R, et al.
No. 37
Rituximab (MabThera®) for aggressive
non-Hodgkin’s lymphoma: systematic
review and economic evaluation.
By Knight C, Hind D, Brewer N,
Abbott V.
No. 38
Clinical effectiveness and costeffectiveness of clopidogrel and
modified-release dipyridamole in the
secondary prevention of occlusive
vascular events: a systematic review and
economic evaluation.
By Jones L, Griffin S, Palmer S, Main
C, Orton V, Sculpher M, et al.
No. 39
Pegylated interferon α-2a and -2b
in combination with ribavirin in the
treatment of chronic hepatitis C:
a systematic review and economic
evaluation.
By Shepherd J, Brodin H, Cave C,
Waugh N, Price A, Gabbay J.
No. 40
Clopidogrel used in combination with
aspirin compared with aspirin alone
in the treatment of non-ST-segmentelevation acute coronary syndromes:
a systematic review and economic
evaluation.
By Main C, Palmer S, Griffin S, Jones
L, Orton V, Sculpher M, et al.
No. 41
Provision, uptake and cost of cardiac
rehabilitation programmes: improving
services to under-represented groups.
By Beswick AD, Rees K, Griebsch I,
Taylor FC, Burke M, West RR, et al.
No. 42
Involving South Asian patients in
clinical trials.
By Hussain-Gambles M, Leese B,
Atkin K, Brown J, Mason S, Tovey P.
No. 43
Clinical and cost-effectiveness of
continuous subcutaneous insulin
infusion for diabetes.
By Colquitt JL, Green C, Sidhu MK,
Hartwell D, Waugh N.
No. 44
Identification and assessment of
ongoing trials in health technology
assessment reviews.
By Song FJ, Fry-Smith A, Davenport
C, Bayliss S, Adi Y, Wilson JS, et al.
No. 45
Systematic review and economic
evaluation of a long-acting insulin
analogue, insulin glargine
By Warren E, Weatherley-Jones E,
Chilcott J, Beverley C.

485

Health Technology Assessment reports published to date

No. 46
Supplementation of a home-based
exercise programme with a classbased programme for people
with osteoarthritis of the knees: a
randomised controlled trial and health
economic analysis.
By McCarthy CJ, Mills PM, Pullen R,
Richardson G, Hawkins N, Roberts CR,
et al.
No. 47
Clinical and cost-effectiveness of oncedaily versus more frequent use of same
potency topical corticosteroids for
atopic eczema: a systematic review and
economic evaluation.
By Green C, Colquitt JL, Kirby J,
Davidson P, Payne E.
No. 48
Acupuncture of chronic headache
disorders in primary care: randomised
controlled trial and economic analysis.
By Vickers AJ, Rees RW, Zollman CE,
McCarney R, Smith CM, Ellis N, et al.
No. 49
Generalisability in economic evaluation
studies in healthcare: a review and case
studies.
By Sculpher MJ, Pang FS, Manca A,
Drummond MF, Golder S, Urdahl H,
et al.
No. 50
Virtual outreach: a randomised
controlled trial and economic
evaluation of joint teleconferenced
medical consultations.
By Wallace P, Barber J, Clayton W,
Currell R, Fleming K, Garner P, et al.

Volume 9, 2005

486

No. 4
Randomised evaluation of alternative
electrosurgical modalities to treat
bladder outflow obstruction in men
with benign prostatic hyperplasia.
By Fowler C, McAllister W, Plail R,
Karim O, Yang Q.

No. 13
Cervical screening programmes: can
automation help? Evidence from
systematic reviews, an economic
analysis and a simulation modelling
exercise applied to the UK.
By Willis BH, Barton P, Pearmain P,
Bryan S, Hyde C.

No. 5
A pragmatic randomised controlled
trial of the cost-effectiveness of
palliative therapies for patients with
inoperable oesophageal cancer.
By Shenfine J, McNamee P, Steen N,
Bond J, Griffin SM.

No. 14
Laparoscopic surgery for inguinal
hernia repair: systematic review of
effectiveness and economic evaluation.
By McCormack K, Wake B, Perez J,
Fraser C, Cook J, McIntosh E, et al.

No. 6
Impact of computer-aided detection
prompts on the sensitivity and
specificity of screening mammography.
By Taylor P, Champness J, GivenWilson R, Johnston K, Potts H.
No. 7
Issues in data monitoring and interim
analysis of trials.
By Grant AM, Altman DG, Babiker
AB, Campbell MK, Clemens FJ,
Darbyshire JH, et al.
No. 8
Lay public’s understanding of equipoise
and randomisation in randomised
controlled trials.
By Robinson EJ, Kerr CEP,
Stevens AJ, Lilford RJ, Braunholtz DA,
Edwards SJ, et al.
No. 9
Clinical and cost-effectiveness of
electroconvulsive therapy for depressive
illness, schizophrenia, catatonia
and mania: systematic reviews and
economic modelling studies.
By Greenhalgh J, Knight C, Hind D,
Beverley C, Walters S.

No. 15
Clinical effectiveness, tolerability and
cost-effectiveness of newer drugs for
epilepsy in adults: a systematic review
and economic evaluation.
By Wilby J, Kainth A, Hawkins N,
Epstein D, McIntosh H, McDaid C, et al.
No. 16
A randomised controlled trial to
compare the cost-effectiveness of
tricyclic antidepressants, selective
serotonin reuptake inhibitors and
lofepramine.
By Peveler R, Kendrick T, Buxton M,
Longworth L, Baldwin D, Moore M, et al.
No. 17
Clinical effectiveness and costeffectiveness of immediate angioplasty
for acute myocardial infarction:
systematic review and economic
evaluation.
By Hartwell D, Colquitt J, Loveman
E, Clegg AJ, Brodin H, Waugh N, et al.
No. 18
A randomised controlled comparison of
alternative strategies in stroke care.
By Kalra L, Evans A, Perez I,
Knapp M, Swift C, Donaldson N.
No. 19
The investigation and analysis of
critical incidents and adverse events in
healthcare.
By Woloshynowych M, Rogers S,
Taylor-Adams S, Vincent C.

No. 1
Randomised controlled multiple
treatment comparison to provide a costeffectiveness rationale for the selection
of antimicrobial therapy in acne.
By Ozolins M, Eady EA, Avery A,
Cunliffe WJ, O’Neill C, Simpson NB,
et al.

No. 10
Measurement of health-related quality
of life for people with dementia:
development of a new instrument
(DEMQOL) and an evaluation of
current methodology.
By Smith SC, Lamping DL, Banerjee
S, Harwood R, Foley B, Smith P, et al.

No. 2
Do the findings of case series studies
vary significantly according to
methodological characteristics?
By Dalziel K, Round A, Stein K,
Garside R, Castelnuovo E, Payne L.

No. 11
Clinical effectiveness and costeffectiveness of drotrecogin alfa
(activated) (Xigris®) for the treatment
of severe sepsis in adults: a systematic
review and economic evaluation.
By Green C, Dinnes J, Takeda A,
Shepherd J, Hartwell D, Cave C, et al.

No. 21
Clinical and cost-effectiveness of newer
immunosuppressive regimens in renal
transplantation: a systematic review and
modelling study.
By Woodroffe R, Yao GL, Meads C,
Bayliss S, Ready A, Raftery J, et al.

No. 12
A methodological review of how
heterogeneity has been examined in
systematic reviews of diagnostic test
accuracy.
By Dinnes J, Deeks J, Kirby J,
Roderick P.

No. 22
A systematic review and economic
evaluation of alendronate, etidronate,
risedronate, raloxifene and teriparatide
for the prevention and treatment of
postmenopausal osteoporosis.
By Stevenson M, Lloyd Jones M, De
Nigris E, Brewer N, Davis S, Oakley J.

No. 3
Improving the referral process
for familial breast cancer genetic
counselling: findings of three
randomised controlled trials of two
interventions.
By Wilson BJ, Torrance N,
Mollison J, Wordsworth S, Gray JR,
Haites NE, et al.

No. 20
Potential use of routine databases in
health technology assessment.
By Raftery J, Roderick P, Stevens A.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 23
A systematic review to examine
the impact of psycho-educational
interventions on health outcomes
and costs in adults and children with
difficult asthma.
By Smith JR, Mugford M, Holland
R, Candy B, Noble MJ, Harrison BDW,
et al.

No. 32

No. 24
An evaluation of the costs, effectiveness
and quality of renal replacement
therapy provision in renal satellite units
in England and Wales.
By Roderick P, Nicholson T, Armitage
A, Mehta R, Mullee M, Gerard K, et al.

Cost-effectiveness and safety of
epidural steroids in the management
of sciatica.

No. 25
Imatinib for the treatment of patients
with unresectable and/or metastatic
gastrointestinal stromal tumours:
systematic review and economic
evaluation.
By Wilson J, Connock M, Song F,
Yao G, Fry-Smith A, Raftery J, et al.
No. 26
Indirect comparisons of competing
interventions.
By Glenny AM, Altman DG, Song F,
Sakarovitch C, Deeks JJ, D’Amico R,
et al.
No. 27
Cost-effectiveness of alternative
strategies for the initial medical
management of non-ST elevation acute
coronary syndrome: systematic review
and decision-analytical modelling.
By Robinson M, Palmer S, Sculpher
M, Philips Z, Ginnelly L, Bowens A, et al.
No. 28
Outcomes of electrically stimulated
gracilis neosphincter surgery.
By Tillin T, Chambers M, Feldman R.
No. 29
The effectiveness and cost-effectiveness
of pimecrolimus and tacrolimus for
atopic eczema: a systematic review and
economic evaluation.
By Garside R, Stein K, Castelnuovo
E, Pitt M, Ashcroft D, Dimmock P, et al.
No. 30
Systematic review on urine albumin
testing for early detection of diabetic
complications.
By Newman DJ, Mattock MB,
Dawnay ABS, Kerry S, McGuire A,
Yaqoob M, et al.
No. 31
Randomised controlled trial of the costeffectiveness of water-based therapy for
lower limb osteoarthritis.
By Cochrane T, Davey RC,
Matthes Edwards SM.

Longer term clinical and economic
benefits of offering acupuncture care to
patients with chronic low back pain.
By Thomas KJ, MacPherson
H, Ratcliffe J, Thorpe L, Brazier J,
Campbell M, et al.
No. 33

By Price C, Arden N, Coglan L,
Rogers P.
No. 34
The British Rheumatoid Outcome
Study Group (BROSG) randomised
controlled trial to compare the
effectiveness and cost-effectiveness of
aggressive versus symptomatic therapy
in established rheumatoid arthritis.
By Symmons D, Tricker K, Roberts C,
Davies L, Dawes P, Scott DL.
No. 35
Conceptual framework and systematic
review of the effects of participants’
and professionals’ preferences in
randomised controlled trials.
By King M, Nazareth I, Lampe F,
Bower P, Chandler M, Morou M, et al.
No. 36
The clinical and cost-effectiveness of
implantable cardioverter defibrillators:
a systematic review.
By Bryant J, Brodin H, Loveman E,
Payne E, Clegg A.
No. 37
A trial of problem-solving by
community mental health nurses for
anxiety, depression and life difficulties
among general practice patients. The
CPN-GP study.
By Kendrick T, Simons L,
Mynors-Wallis L, Gray A, Lathlean J,
Pickering R, et al.
No. 38
The causes and effects of sociodemographic exclusions from clinical
trials.
By Bartlett C, Doyal L, Ebrahim S,
Davey P, Bachmann M, Egger M, et al.
No. 39
Is hydrotherapy cost-effective?
A randomised controlled trial of
combined hydrotherapy programmes
compared with physiotherapy land
techniques in children with juvenile
idiopathic arthritis.
By Epps H, Ginnelly L, Utley M,
Southwood T, Gallivan S, Sculpher M,
et al.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 40
A randomised controlled trial and
cost-effectiveness study of systematic
screening (targeted and total
population screening) versus routine
practice for the detection of atrial
fibrillation in people aged 65 and over.
The SAFE study.
By Hobbs FDR, Fitzmaurice DA,
Mant J, Murray E, Jowett S, Bryan S,
et al.
No. 41
Displaced intracapsular hip fractures
in fit, older people: a randomised
comparison of reduction and fixation,
bipolar hemiarthroplasty and total hip
arthroplasty.
By Keating JF, Grant A, Masson M,
Scott NW, Forbes JF.
No. 42
Long-term outcome of cognitive
behaviour therapy clinical trials in
central Scotland.
By Durham RC, Chambers JA,
Power KG, Sharp DM, Macdonald RR,
Major KA, et al.
No. 43
The effectiveness and cost-effectiveness
of dual-chamber pacemakers compared
with single-chamber pacemakers for
bradycardia due to atrioventricular
block or sick sinus syndrome: systematic
review and economic evaluation.
By Castelnuovo E, Stein K, Pitt M,
Garside R, Payne E.
No. 44
Newborn screening for congenital heart
defects: a systematic review and costeffectiveness analysis.
By Knowles R, Griebsch I,
Dezateux C, Brown J, Bull C, Wren C.
No. 45
The clinical and cost-effectiveness of
left ventricular assist devices for endstage heart failure: a systematic review
and economic evaluation.
By Clegg AJ, Scott DA, Loveman E,
Colquitt J, Hutchinson J, Royle P, et al.
No. 46
The effectiveness of the Heidelberg
Retina Tomograph and laser diagnostic
glaucoma scanning system (GDx) in
detecting and monitoring glaucoma.
By Kwartz AJ, Henson DB, Harper
RA, Spencer AF, McLeod D.
No. 47
Clinical and cost-effectiveness of
autologous chondrocyte implantation
for cartilage defects in knee joints:
systematic review and economic
evaluation.
By Clar C, Cummins E, McIntyre L,
Thomas S, Lamb J, Bain L, et al.

487

Health Technology Assessment reports published to date

No. 48
Systematic review of effectiveness of
different treatments for childhood
retinoblastoma.
By McDaid C, Hartley S, Bagnall
A-M, Ritchie G, Light K, Riemsma R.
No. 49
Towards evidence-based guidelines
for the prevention of venous
thromboembolism: systematic
reviews of mechanical methods, oral
anticoagulation, dextran and regional
anaesthesia as thromboprophylaxis.
By Roderick P, Ferris G, Wilson K,
Halls H, Jackson D, Collins R, et al.
No. 50
The effectiveness and cost-effectiveness
of parent training/education
programmes for the treatment
of conduct disorder, including
oppositional defiant disorder, in
children.
By Dretzke J, Frew E, Davenport C,
Barlow J, Stewart-Brown S, Sandercock J,
et al.

Volume 10, 2006
No. 1
The clinical and cost-effectiveness of
donepezil, rivastigmine, galantamine
and memantine for Alzheimer’s
disease.
By Loveman E, Green C, Kirby J,
Takeda A, Picot J, Payne E, et al.
No. 2
FOOD: a multicentre randomised trial
evaluating feeding policies in patients
admitted to hospital with a recent
stroke.
By Dennis M, Lewis S, Cranswick G,
Forbes J.
No. 3
The clinical effectiveness and costeffectiveness of computed tomography
screening for lung cancer: systematic
reviews.
By Black C, Bagust A, Boland A,
Walker S, McLeod C, De Verteuil R, et al.
No. 4
A systematic review of the effectiveness
and cost-effectiveness of neuroimaging
assessments used to visualise the seizure
focus in people with refractory epilepsy
being considered for surgery.
By Whiting P, Gupta R, Burch J,
Mujica Mota RE, Wright K, Marson A,
et al.

488

No. 5
Comparison of conference abstracts
and presentations with full-text articles
in the health technology assessments of
rapidly evolving technologies.
By Dundar Y, Dodd S, Dickson R,
Walley T, Haycox A, Williamson PR.

No. 6
Systematic review and evaluation
of methods of assessing urinary
incontinence.
By Martin JL, Williams KS, Abrams
KR, Turner DA, Sutton AJ, Chapple C,
et al.
No. 7
The clinical effectiveness and costeffectiveness of newer drugs for
children with epilepsy. A systematic
review.
By Connock M, Frew E, Evans B-W,
Bryan S, Cummins C, Fry-Smith A, et al.
No. 8
Surveillance of Barrett’s oesophagus:
exploring the uncertainty through
systematic review, expert workshop and
economic modelling.
By Garside R, Pitt M, Somerville M,
Stein K, Price A, Gilbert N.
No. 9
Topotecan, pegylated liposomal
doxorubicin hydrochloride and
paclitaxel for second-line or subsequent
treatment of advanced ovarian cancer:
a systematic review and economic
evaluation.
By Main C, Bojke L, Griffin S,
Norman G, Barbieri M, Mather L, et al.
No. 10
Evaluation of molecular techniques
in prediction and diagnosis
of cytomegalovirus disease in
immunocompromised patients.
By Szczepura A, Westmoreland D,
Vinogradova Y, Fox J, Clark M.
No. 11
Screening for thrombophilia in highrisk situations: systematic review
and cost-effectiveness analysis. The
Thrombosis: Risk and Economic
Assessment of Thrombophilia
Screening (TREATS) study.
By Wu O, Robertson L, Twaddle S,
Lowe GDO, Clark P, Greaves M, et al.

No. 15
Measurement of the clinical and costeffectiveness of non-invasive diagnostic
testing strategies for deep vein
thrombosis.
By Goodacre S, Sampson F,
Stevenson M, Wailoo A, Sutton A,
Thomas S, et al.
No. 16
Systematic review of the effectiveness
and cost-effectiveness of HealOzone®
for the treatment of occlusal pit/fissure
caries and root caries.
By Brazzelli M, McKenzie L, Fielding
S, Fraser C, Clarkson J, Kilonzo M, et al.
No. 17
Randomised controlled trials of
conventional antipsychotic versus
new atypical drugs, and new atypical
drugs versus clozapine, in people with
schizophrenia responding poorly to, or
intolerant of, current drug treatment.
By Lewis SW, Davies L, Jones PB,
Barnes TRE, Murray RM, Kerwin R,
et al.
No. 18
Diagnostic tests and algorithms used
in the investigation of haematuria:
systematic reviews and economic
evaluation.
By Rodgers M, Nixon J, Hempel S,
Aho T, Kelly J, Neal D, et al.
No. 19
Cognitive behavioural therapy in
addition to antispasmodic therapy for
irritable bowel syndrome in primary
care: randomised controlled trial.
By Kennedy TM, Chalder T,
McCrone P, Darnley S, Knapp M,
Jones RH, et al.

No. 12
A series of systematic reviews to inform
a decision analysis for sampling and
treating infected diabetic foot ulcers.
By Nelson EA, O’Meara S, Craig D,
Iglesias C, Golder S, Dalton J, et al.

No. 20
A systematic review of the
clinical effectiveness and costeffectiveness of enzyme replacement
therapies for Fabry’s disease and
mucopolysaccharidosis type 1.
By Connock M, Juarez-Garcia A,
Frew E, Mans A, Dretzke J, Fry-Smith A,
et al.

No. 13
Randomised clinical trial, observational
study and assessment of costeffectiveness of the treatment of
varicose veins (REACTIV trial).
By Michaels JA, Campbell WB,
Brazier JE, MacIntyre JB, Palfreyman SJ,
Ratcliffe J, et al.

No. 21
Health benefits of antiviral therapy for
mild chronic hepatitis C: randomised
controlled trial and economic
evaluation.
By Wright M, Grieve R, Roberts J,
Main J, Thomas HC, on behalf of the
UK Mild Hepatitis C Trial Investigators.

No. 14
The cost-effectiveness of screening for
oral cancer in primary care.
By Speight PM, Palmer S, Moles DR,
Downer MC, Smith DH, Henriksson M,
et al.

No. 22
Pressure relieving support surfaces: a
randomised evaluation.
By Nixon J, Nelson EA, Cranny G,
Iglesias CP, Hawkins K, Cullum NA, et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 23
A systematic review and economic
model of the effectiveness and costeffectiveness of methylphenidate,
dexamfetamine and atomoxetine
for the treatment of attention deficit
hyperactivity disorder in children and
adolescents.
By King S, Griffin S, Hodges Z,
Weatherly H, Asseburg C, Richardson G,
et al.
No. 24
The clinical effectiveness and costeffectiveness of enzyme replacement
therapy for Gaucher’s disease: a
systematic review.
By Connock M, Burls A, Frew E,
Fry-Smith A, Juarez-Garcia A, McCabe C,
et al.
No. 25
Effectiveness and cost-effectiveness
of salicylic acid and cryotherapy for
cutaneous warts. An economic decision
model.
By Thomas KS, Keogh-Brown MR,
Chalmers JR, Fordham RJ, Holland RC,
Armstrong SJ, et al.
No. 26
A systematic literature review of the
effectiveness of non-pharmacological
interventions to prevent wandering in
dementia and evaluation of the ethical
implications and acceptability of their
use.
By Robinson L, Hutchings D, Corner
L, Beyer F, Dickinson H, Vanoli A, et al.
No. 27
A review of the evidence on the effects
and costs of implantable cardioverter
defibrillator therapy in different
patient groups, and modelling of costeffectiveness and cost–utility for these
groups in a UK context.
By Buxton M, Caine N, Chase D,
Connelly D, Grace A, Jackson C, et al.

No. 31
Etanercept and infliximab for the
treatment of psoriatic arthritis: a
systematic review and economic
evaluation.
By Woolacott N, Bravo Vergel Y,
Hawkins N, Kainth A, Khadjesari Z,
Misso K, et al.
No. 32
The cost-effectiveness of testing for
hepatitis C in former injecting drug
users.
By Castelnuovo E, Thompson-Coon
J, Pitt M, Cramp M, Siebert U, Price A,
et al.
No. 33
Computerised cognitive behaviour
therapy for depression and anxiety
update: a systematic review and
economic evaluation.
By Kaltenthaler E, Brazier J,
De Nigris E, Tumur I, Ferriter M,
Beverley C, et al.
No. 34
Cost-effectiveness of using prognostic
information to select women with breast
cancer for adjuvant systemic therapy.
By Williams C, Brunskill S, Altman D,
Briggs A, Campbell H, Clarke M, et al.
No. 35
Psychological therapies including
dialectical behaviour therapy for
borderline personality disorder: a
systematic review and preliminary
economic evaluation.
By Brazier J, Tumur I, Holmes M,
Ferriter M, Parry G, Dent-Brown K, et al.
No. 36
Clinical effectiveness and costeffectiveness of tests for the diagnosis
and investigation of urinary tract
infection in children: a systematic
review and economic model.
By Whiting P, Westwood M, Bojke L,
Palmer S, Richardson G, Cooper J, et al.

No. 28
Adefovir dipivoxil and pegylated
interferon alfa-2a for the treatment of
chronic hepatitis B: a systematic review
and economic evaluation.
By Shepherd J, Jones J, Takeda A,
Davidson P, Price A.

No. 37
Cognitive behavioural therapy
in chronic fatigue syndrome: a
randomised controlled trial of an
outpatient group programme.
By O’Dowd H, Gladwell P, Rogers
CA, Hollinghurst S, Gregory A.

No. 29
An evaluation of the clinical and costeffectiveness of pulmonary artery
catheters in patient management in
intensive care: a systematic review and a
randomised controlled trial.
By Harvey S, Stevens K, Harrison D,
Young D, Brampton W, McCabe C, et al.

No. 38
A comparison of the cost-effectiveness
of five strategies for the prevention
of nonsteroidal anti-inflammatory
drug-induced gastrointestinal toxicity:
a systematic review with economic
modelling.
By Brown TJ, Hooper L, Elliott RA,
Payne K, Webb R, Roberts C, et al.

No. 30
Accurate, practical and cost-effective
assessment of carotid stenosis in the
UK.
By Wardlaw JM, Chappell FM,
Stevenson M, De Nigris E, Thomas S,
Gillard J, et al.

No. 39
The effectiveness and cost-effectiveness
of computed tomography screening
for coronary artery disease: systematic
review.
By Waugh N, Black C, Walker S,
McIntyre L, Cummins E, Hillis G.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 40
What are the clinical outcome and costeffectiveness of endoscopy undertaken
by nurses when compared with doctors?
A Multi-Institution Nurse Endoscopy
Trial (MINuET).
By Williams J, Russell I, Durai D,
Cheung W-Y, Farrin A, Bloor K, et al.
No. 41
The clinical and cost-effectiveness of
oxaliplatin and capecitabine for the
adjuvant treatment of colon cancer:
systematic review and economic
evaluation.
By Pandor A, Eggington S, Paisley S,
Tappenden P, Sutcliffe P.
No. 42
A systematic review of the effectiveness
of adalimumab, etanercept and
infliximab for the treatment of
rheumatoid arthritis in adults and
an economic evaluation of their costeffectiveness.
By Chen Y-F, Jobanputra P, Barton P,
Jowett S, Bryan S, Clark W, et al.
No. 43
Telemedicine in dermatology: a
randomised controlled trial.
By Bowns IR, Collins K, Walters SJ,
McDonagh AJG.
No. 44
Cost-effectiveness of cell salvage and
alternative methods of minimising
perioperative allogeneic blood
transfusion: a systematic review and
economic model.
By Davies L, Brown TJ, Haynes S,
Payne K, Elliott RA, McCollum C.
No. 45
Clinical effectiveness and costeffectiveness of laparoscopic surgery
for colorectal cancer: systematic reviews
and economic evaluation.
By Murray A, Lourenco T, de Verteuil
R, Hernandez R, Fraser C, McKinley A,
et al.
No. 46
Etanercept and efalizumab for the
treatment of psoriasis: a systematic
review.
By Woolacott N, Hawkins N,
Mason A, Kainth A, Khadjesari Z, Bravo
Vergel Y, et al.
No. 47
Systematic reviews of clinical decision
tools for acute abdominal pain.
By Liu JLY, Wyatt JC, Deeks JJ,
Clamp S, Keen J, Verde P, et al.
No. 48
Evaluation of the ventricular assist
device programme in the UK.
By Sharples L, Buxton M, Caine N,
Cafferty F, Demiris N, Dyer M, et al.

489

Health Technology Assessment reports published to date

No. 49
A systematic review and economic
model of the clinical and costeffectiveness of immunosuppressive
therapy for renal transplantation in
children.
By Yao G, Albon E, Adi Y, Milford D,
Bayliss S, Ready A, et al.
No. 50
Amniocentesis results: investigation of
anxiety. The ARIA trial.
By Hewison J, Nixon J, Fountain J,
Cocks K, Jones C, Mason G, et al.

Volume 11, 2007
No. 1
Pemetrexed disodium for the treatment
of malignant pleural mesothelioma:
a systematic review and economic
evaluation.
By Dundar Y, Bagust A, Dickson R,
Dodd S, Green J, Haycox A, et al.
No. 2
A systematic review and economic
model of the clinical effectiveness
and cost-effectiveness of docetaxel
in combination with prednisone or
prednisolone for the treatment of
hormone-refractory metastatic prostate
cancer.
By Collins R, Fenwick E, Trowman R,
Perard R, Norman G, Light K, et al.
No. 3
A systematic review of rapid diagnostic
tests for the detection of tuberculosis
infection.
By Dinnes J, Deeks J, Kunst H,
Gibson A, Cummins E, Waugh N, et al.
No. 4
The clinical effectiveness and costeffectiveness of strontium ranelate for
the prevention of osteoporotic fragility
fractures in postmenopausal women.
By Stevenson M, Davis S, Lloyd-Jones
M, Beverley C.
No. 5
A systematic review of quantitative and
qualitative research on the role and
effectiveness of written information
available to patients about individual
medicines.
By Raynor DK, Blenkinsopp
A, Knapp P, Grime J, Nicolson DJ,
Pollock K, et al.

490

No. 6
Oral naltrexone as a treatment for
relapse prevention in formerly opioiddependent drug users: a systematic
review and economic evaluation.
By Adi Y, Juarez-Garcia A, Wang D,
Jowett S, Frew E, Day E, et al.

No. 7
Glucocorticoid-induced osteoporosis:
a systematic review and cost–utility
analysis.
By Kanis JA, Stevenson M,
McCloskey EV, Davis S, Lloyd-Jones M.
No. 8
Epidemiological, social, diagnostic and
economic evaluation of population
screening for genital chlamydial
infection.
By Low N, McCarthy A, Macleod J,
Salisbury C, Campbell R, Roberts TE,
et al.
No. 9
Methadone and buprenorphine for the
management of opioid dependence:
a systematic review and economic
evaluation.
By Connock M, Juarez-Garcia A,
Jowett S, Frew E, Liu Z, Taylor RJ, et al.
No. 10
Exercise Evaluation Randomised
Trial (EXERT): a randomised trial
comparing GP referral for leisure
centre-based exercise, community-based
walking and advice only.
By Isaacs AJ, Critchley JA, See Tai
S, Buckingham K, Westley D, Harridge
SDR, et al.
No. 11
Interferon alfa (pegylated and nonpegylated) and ribavirin for the
treatment of mild chronic hepatitis
C: a systematic review and economic
evaluation.
By Shepherd J, Jones J, Hartwell D,
Davidson P, Price A, Waugh N.
No. 12
Systematic review and economic
evaluation of bevacizumab and
cetuximab for the treatment of
metastatic colorectal cancer.
By Tappenden P, Jones R, Paisley S,
Carroll C.
No. 13
A systematic review and economic
evaluation of epoetin alfa, epoetin
beta and darbepoetin alfa in anaemia
associated with cancer, especially that
attributable to cancer treatment.
By Wilson J, Yao GL, Raftery J,
Bohlius J, Brunskill S, Sandercock J,
et al.
No. 14
A systematic review and economic
evaluation of statins for the prevention
of coronary events.
By Ward S, Lloyd Jones M, Pandor A,
Holmes M, Ara R, Ryan A, et al.
No. 15
A systematic review of the effectiveness
and cost-effectiveness of different
models of community-based respite
care for frail older people and their
carers.
By Mason A, Weatherly H, Spilsbury
K, Arksey H, Golder S, Adamson J, et al.

No. 16
Additional therapy for young
children with spastic cerebral palsy: a
randomised controlled trial.
By Weindling AM, Cunningham CC,
Glenn SM, Edwards RT, Reeves DJ.
No. 17
Screening for type 2 diabetes: literature
review and economic modelling.
By Waugh N, Scotland G, McNamee
P, Gillett M, Brennan A, Goyder E, et al.
No. 18
The effectiveness and cost-effectiveness
of cinacalcet for secondary
hyperparathyroidism in end-stage renal
disease patients on dialysis: a systematic
review and economic evaluation.
By Garside R, Pitt M, Anderson R,
Mealing S, Roome C, Snaith A, et al.
No. 19
The clinical effectiveness and costeffectiveness of gemcitabine for
metastatic breast cancer: a systematic
review and economic evaluation.
By Takeda AL, Jones J, Loveman E,
Tan SC, Clegg AJ.
No. 20
A systematic review of duplex
ultrasound, magnetic resonance
angiography and computed
tomography angiography for
the diagnosis and assessment of
symptomatic, lower limb peripheral
arterial disease.
By Collins R, Cranny G, Burch J,
Aguiar-Ibáñez R, Craig D, Wright K,
et al.
No. 21
The clinical effectiveness and costeffectiveness of treatments for children
with idiopathic steroid-resistant
nephrotic syndrome: a systematic
review.
By Colquitt JL, Kirby J, Green C,
Cooper K, Trompeter RS.
No. 22
A systematic review of the routine
monitoring of growth in children of
primary school age to identify growthrelated conditions.
By Fayter D, Nixon J, Hartley S,
Rithalia A, Butler G, Rudolf M, et al.
No. 23
Systematic review of the effectiveness of
preventing and treating Staphylococcus
aureus carriage in reducing peritoneal
catheter-related infections.
By McCormack K, Rabindranath K,
Kilonzo M, Vale L, Fraser C, McIntyre L,
et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 24
The clinical effectiveness and cost
of repetitive transcranial magnetic
stimulation versus electroconvulsive
therapy in severe depression: a
multicentre pragmatic randomised
controlled trial and economic analysis.
By McLoughlin DM, Mogg A, Eranti
S, Pluck G, Purvis R, Edwards D, et al.
No. 25
A randomised controlled trial and
economic evaluation of direct versus
indirect and individual versus group
modes of speech and language therapy
for children with primary language
impairment.
By Boyle J, McCartney E, Forbes J,
O’Hare A.
No. 26
Hormonal therapies for early breast
cancer: systematic review and economic
evaluation.
By Hind D, Ward S, De Nigris E,
Simpson E, Carroll C, Wyld L.
No. 27
Cardioprotection against the toxic
effects of anthracyclines given to
children with cancer: a systematic
review.
By Bryant J, Picot J, Levitt G,
Sullivan I, Baxter L, Clegg A.
No. 28
Adalimumab, etanercept and infliximab
for the treatment of ankylosing
spondylitis: a systematic review and
economic evaluation.
By McLeod C, Bagust A, Boland A,
Dagenais P, Dickson R, Dundar Y, et al.
No. 29
Prenatal screening and treatment
strategies to prevent group B
streptococcal and other bacterial
infections in early infancy: costeffectiveness and expected value of
information analyses.
By Colbourn T, Asseburg C, Bojke L,
Philips Z, Claxton K, Ades AE, et al.
No. 30
Clinical effectiveness and costeffectiveness of bone morphogenetic
proteins in the non-healing of fractures
and spinal fusion: a systematic review.
By Garrison KR, Donell S, Ryder J,
Shemilt I, Mugford M, Harvey I, et al.
No. 31
A randomised controlled trial of
postoperative radiotherapy following
breast-conserving surgery in a
minimum-risk older population. The
PRIME trial.
By Prescott RJ, Kunkler IH, Williams
LJ, King CC, Jack W, van der Pol M, et al.
No. 32
Current practice, accuracy, effectiveness
and cost-effectiveness of the school
entry hearing screen.
By Bamford J, Fortnum H, Bristow K,
Smith J, Vamvakas G, Davies L, et al.

No. 33
The clinical effectiveness and costeffectiveness of inhaled insulin in
diabetes mellitus: a systematic review
and economic evaluation.
By Black C, Cummins E, Royle P,
Philip S, Waugh N.

No. 41
The clinical effectiveness and costeffectiveness of screening for open
angle glaucoma: a systematic review
and economic evaluation.
By Burr JM, Mowatt G, Hernández
R, Siddiqui MAR, Cook J, Lourenco T,
et al.

No. 34
Surveillance of cirrhosis for
hepatocellular carcinoma: systematic
review and economic analysis.
By Thompson Coon J, Rogers G,
Hewson P, Wright D, Anderson R,
Cramp M, et al.

No. 42
Acceptability, benefit and costs of early
screening for hearing disability: a study
of potential screening tests and models.
By Davis A, Smith P, Ferguson M,
Stephens D, Gianopoulos I.

No. 35
The Birmingham Rehabilitation
Uptake Maximisation Study (BRUM).
Homebased compared with hospitalbased cardiac rehabilitation in a multiethnic population: cost-effectiveness
and patient adherence.
By Jolly K, Taylor R, Lip GYH,
Greenfield S, Raftery J, Mant J, et al.
No. 36
A systematic review of the clinical,
public health and cost-effectiveness of
rapid diagnostic tests for the detection
and identification of bacterial intestinal
pathogens in faeces and food.
By Abubakar I, Irvine L, Aldus CF,
Wyatt GM, Fordham R, Schelenz S, et al.
No. 37
A randomised controlled trial
examining the longer-term outcomes
of standard versus new antiepileptic
drugs. The SANAD trial.
By Marson AG, Appleton R, Baker
GA, Chadwick DW, Doughty J, Eaton B,
et al.
No. 38
Clinical effectiveness and costeffectiveness of different models
of managing long-term oral anticoagulation therapy: a systematic
review and economic modelling.
By Connock M, Stevens C, Fry-Smith
A, Jowett S, Fitzmaurice D, Moore D,
et al.
No. 39
A systematic review and economic
model of the clinical effectiveness
and cost-effectiveness of interventions
for preventing relapse in people with
bipolar disorder.
By Soares-Weiser K, Bravo Vergel Y,
Beynon S, Dunn G, Barbieri M, Duffy S,
et al.
No. 40
Taxanes for the adjuvant treatment of
early breast cancer: systematic review
and economic evaluation.
By Ward S, Simpson E, Davis S, Hind
D, Rees A, Wilkinson A.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 43
Contamination in trials of educational
interventions.
By Keogh-Brown MR, Bachmann
MO, Shepstone L, Hewitt C, Howe A,
Ramsay CR, et al.
No. 44
Overview of the clinical effectiveness of
positron emission tomography imaging
in selected cancers.
By Facey K, Bradbury I, Laking G,
Payne E.
No. 45
The effectiveness and cost-effectiveness
of carmustine implants and
temozolomide for the treatment of
newly diagnosed high-grade glioma:
a systematic review and economic
evaluation.
By Garside R, Pitt M, Anderson R,
Rogers G, Dyer M, Mealing S, et al.
No. 46
Drug-eluting stents: a systematic review
and economic evaluation.
By Hill RA, Boland A, Dickson R,
Dündar Y, Haycox A, McLeod C, et al.
No. 47
The clinical effectiveness and
cost-effectiveness of cardiac
resynchronisation (biventricular pacing)
for heart failure: systematic review and
economic model.
By Fox M, Mealing S, Anderson R,
Dean J, Stein K, Price A, et al.
No. 48
Recruitment to randomised trials:
strategies for trial enrolment and
participation study. The STEPS study.
By Campbell MK, Snowdon C,
Francis D, Elbourne D, McDonald AM,
Knight R, et al.
No. 49
Cost-effectiveness of functional
cardiac testing in the diagnosis and
management of coronary artery
disease: a randomised controlled trial.
The CECaT trial.
By Sharples L, Hughes V, Crean A,
Dyer M, Buxton M, Goldsmith K, et al.

491

Health Technology Assessment reports published to date

No. 50
Evaluation of diagnostic tests when
there is no gold standard. A review of
methods.
By Rutjes AWS, Reitsma
JB, Coomarasamy A, Khan KS,
Bossuyt PMM.
No. 51
Systematic reviews of the clinical
effectiveness and cost-effectiveness of
proton pump inhibitors in acute upper
gastrointestinal bleeding.
By Leontiadis GI, Sreedharan A,
Dorward S, Barton P, Delaney B, Howden
CW, et al.

No. 6
Methods of prediction and prevention
of pre-eclampsia: systematic reviews of
accuracy and effectiveness literature
with economic modelling.
By Meads CA, Cnossen JS, Meher S,
Juarez-Garcia A, ter Riet G, Duley L, et al.

No. 52
A review and critique of modelling in
prioritising and designing screening
programmes.
By Karnon J, Goyder E, Tappenden P,
McPhie S, Towers I, Brazier J, et al.

No. 7
The use of economic evaluations in
NHS decision-making: a review and
empirical investigation.
By Williams I, McIver S, Moore D,
Bryan S.

No. 53
An assessment of the impact of the
NHS Health Technology Assessment
Programme.
By Hanney S, Buxton M, Green C,
Coulson D, Raftery J.

No. 8
Stapled haemorrhoidectomy
(haemorrhoidopexy) for the treatment
of haemorrhoids: a systematic review
and economic evaluation.
By Burch J, Epstein D, Baba-Akbari
A, Weatherly H, Fox D, Golder S, et al.

Volume 12, 2008
No. 1
A systematic review and economic
model of switching from
nonglycopeptide to glycopeptide
antibiotic prophylaxis for surgery.
By Cranny G, Elliott R, Weatherly H,
Chambers D, Hawkins N, Myers L, et al.
No. 2
‘Cut down to quit’ with nicotine
replacement therapies in smoking
cessation: a systematic review of
effectiveness and economic analysis.
By Wang D, Connock M, Barton P,
Fry-Smith A, Aveyard P, Moore D.
No. 3
A systematic review of the effectiveness
of strategies for reducing fracture risk
in children with juvenile idiopathic
arthritis with additional data on longterm risk of fracture and cost of disease
management.
By Thornton J, Ashcroft D, O’Neill T,
Elliott R, Adams J, Roberts C, et al.

492

No. 5
A multi-centre retrospective cohort
study comparing the efficacy, safety
and cost-effectiveness of hysterectomy
and uterine artery embolisation for
the treatment of symptomatic uterine
fibroids. The HOPEFUL study.
By Hirst A, Dutton S, Wu O, Briggs A,
Edwards C, Waldenmaier L, et al.

No. 4
Does befriending by trained lay workers
improve psychological well-being and
quality of life for carers of people
with dementia, and at what cost? A
randomised controlled trial.
By Charlesworth G, Shepstone L,
Wilson E, Thalanany M, Mugford M,
Poland F.

No. 9
The clinical effectiveness of diabetes
education models for Type 2 diabetes: a
systematic review.
By Loveman E, Frampton GK,
Clegg AJ.
No. 10
Payment to healthcare professionals for
patient recruitment to trials: systematic
review and qualitative study.
By Raftery J, Bryant J, Powell J,
Kerr C, Hawker S.
No. 11
Cyclooxygenase-2 selective nonsteroidal anti-inflammatory drugs
(etodolac, meloxicam, celecoxib,
rofecoxib, etoricoxib, valdecoxib and
lumiracoxib) for osteoarthritis and
rheumatoid arthritis: a systematic review
and economic evaluation.
By Chen Y-F, Jobanputra P, Barton P,
Bryan S, Fry-Smith A, Harris G, et al.
No. 12
The clinical effectiveness and costeffectiveness of central venous catheters
treated with anti-infective agents in
preventing bloodstream infections:
a systematic review and economic
evaluation.
By Hockenhull JC, Dwan K, Boland
A, Smith G, Bagust A, Dundar Y, et al.
No. 13
Stepped treatment of older adults on
laxatives. The STOOL trial.
By Mihaylov S, Stark C, McColl E,
Steen N, Vanoli A, Rubin G, et al.

No. 14
A randomised controlled trial of
cognitive behaviour therapy in
adolescents with major depression
treated by selective serotonin reuptake
inhibitors. The ADAPT trial.
By Goodyer IM, Dubicka B, Wilkinson
P, Kelvin R, Roberts C, Byford S, et al.
No. 15
The use of irinotecan, oxaliplatin
and raltitrexed for the treatment of
advanced colorectal cancer: systematic
review and economic evaluation.
By Hind D, Tappenden P, Tumur I,
Eggington E, Sutcliffe P, Ryan A.
No. 16
Ranibizumab and pegaptanib for
the treatment of age-related macular
degeneration: a systematic review and
economic evaluation.
By Colquitt JL, Jones J, Tan SC,
Takeda A, Clegg AJ, Price A.
No. 17
Systematic review of the clinical
effectiveness and cost-effectiveness
of 64-slice or higher computed
tomography angiography as an
alternative to invasive coronary
angiography in the investigation of
coronary artery disease.
By Mowatt G, Cummins E, Waugh N,
Walker S, Cook J, Jia X, et al.
No. 18
Structural neuroimaging in psychosis:
a systematic review and economic
evaluation.
By Albon E, Tsourapas A, Frew E,
Davenport C, Oyebode F, Bayliss S, et al.
No. 19
Systematic review and economic analysis
of the comparative effectiveness of
different inhaled corticosteroids and
their usage with long-acting beta2
agonists for the treatment of chronic
asthma in adults and children aged
12 years and over.
By Shepherd J, Rogers G, Anderson
R, Main C, Thompson-Coon J,
Hartwell D, et al.
No. 20
Systematic review and economic analysis
of the comparative effectiveness of
different inhaled corticosteroids and
their usage with long-acting beta2
agonists for the treatment of chronic
asthma in children under the age of
12 years.
By Main C, Shepherd J, Anderson R,
Rogers G, Thompson-Coon J, Liu Z, et al.
No. 21
Ezetimibe for the treatment of
hypercholesterolaemia: a systematic
review and economic evaluation.
By Ara R, Tumur I, Pandor A, Duenas
A, Williams R, Wilkinson A, et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 22
Topical or oral ibuprofen for chronic
knee pain in older people. The TOIB
study.
By Underwood M, Ashby D, Carnes
D, Castelnuovo E, Cross P, Harding G,
et al.
No. 23
A prospective randomised comparison
of minor surgery in primary and
secondary care. The MiSTIC trial.
By George S, Pockney P, Primrose J,
Smith H, Little P, Kinley H, et al.
No. 24
A review and critical appraisal
of measures of therapist–patient
interactions in mental health settings.
By Cahill J, Barkham M, Hardy G,
Gilbody S, Richards D, Bower P, et al.
No. 25
The clinical effectiveness and costeffectiveness of screening programmes
for amblyopia and strabismus in
children up to the age of 4–5 years:
a systematic review and economic
evaluation.
By Carlton J, Karnon J, CzoskiMurray C, Smith KJ, Marr J.
No. 26
A systematic review of the clinical
effectiveness and cost-effectiveness and
economic modelling of minimal incision
total hip replacement approaches in
the management of arthritic disease of
the hip.
By de Verteuil R, Imamura M, Zhu S,
Glazener C, Fraser C, Munro N, et al.
No. 27
A preliminary model-based assessment
of the cost–utility of a screening
programme for early age-related
macular degeneration.
By Karnon J, Czoski-Murray C, Smith
K, Brand C, Chakravarthy U, Davis S,
et al.
No. 28
Intravenous magnesium sulphate
and sotalol for prevention of atrial
fibrillation after coronary artery
bypass surgery: a systematic review and
economic evaluation.
By Shepherd J, Jones J, Frampton
GK, Tanajewski L, Turner D, Price A.
No. 29
Absorbent products for urinary/faecal
incontinence: a comparative evaluation
of key product categories.
By Fader M, Cottenden A, Getliffe K,
Gage H, Clarke-O’Neill S, Jamieson K,
et al.
No. 30
A systematic review of repetitive
functional task practice with modelling
of resource use, costs and effectiveness.
By French B, Leathley M, Sutton C,
McAdam J, Thomas L, Forster A, et al.

No. 31
The effectiveness and cost-effectivness
of minimal access surgery amongst
people with gastro-oesophageal reflux
disease – a UK collaborative study. The
reflux trial.
By Grant A, Wileman S, Ramsay C,
Bojke L, Epstein D, Sculpher M, et al.

No. 3
Surgical procedures and non-surgical
devices for the management of nonapnoeic snoring: a systematic review of
clinical effects and associated treatment
costs.
By Main C, Liu Z, Welch K, Weiner G,
Quentin Jones S, Stein K.

No. 32
Time to full publication of studies of
anti-cancer medicines for breast cancer
and the potential for publication bias: a
short systematic review.
By Takeda A, Loveman E, Harris P,
Hartwell D, Welch K.

No. 4
Continuous positive airway pressure
devices for the treatment of obstructive
sleep apnoea–hypopnoea syndrome: a
systematic review and economic analysis.
By McDaid C, Griffin S, Weatherly H,
Durée K, van der Burgt M, van Hout S,
Akers J, et al.

No. 33
Performance of screening tests for
child physical abuse in accident and
emergency departments.
By Woodman J, Pitt M, Wentz R,
Taylor B, Hodes D, Gilbert RE.

No. 5
Use of classical and novel biomarkers
as prognostic risk factors for localised
prostate cancer: a systematic review.
By Sutcliffe P, Hummel S, Simpson E,
Young T, Rees A, Wilkinson A, et al.

No. 34
Curative catheter ablation in atrial
fibrillation and typical atrial flutter:
systematic review and economic
evaluation.
By Rodgers M, McKenna C, Palmer S,
Chambers D, Van Hout S, Golder S, et al.

No. 6
The harmful health effects of recreational
ecstasy: a systematic review of
observational evidence.
By Rogers G, Elston J, Garside R,
Roome C, Taylor R, Younger P, et al.

No. 35
Systematic review and economic
modelling of effectiveness and cost
utility of surgical treatments for men
with benign prostatic enlargement.
By Lourenco T, Armstrong N, N’Dow
J, Nabi G, Deverill M, Pickard R, et al.
No. 36
Immunoprophylaxis against respiratory
syncytial virus (RSV) with palivizumab
in children: a systematic review and
economic evaluation.
By Wang D, Cummins C, Bayliss S,
Sandercock J, Burls A.

Volume 13, 2009
No. 1
Deferasirox for the treatment of iron
overload associated with regular
blood transfusions (transfusional
haemosiderosis) in patients suffering
with chronic anaemia: a systematic
review and economic evaluation.
By McLeod C, Fleeman N, Kirkham
J, Bagust A, Boland A, Chu P, et al.
No. 2
Thrombophilia testing in people with
venous thromboembolism: systematic
review and cost-effectiveness analysis.
By Simpson EL, Stevenson MD,
Rawdin A, Papaioannou D.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 7
Systematic review of the clinical
effectiveness and cost-effectiveness
of oesophageal Doppler monitoring
in critically ill and high-risk surgical
patients.
By Mowatt G, Houston G, Hernández
R, de Verteuil R, Fraser C, Cuthbertson
B, et al.
No. 8
The use of surrogate outcomes in modelbased cost-effectiveness analyses: a survey
of UK Health Technology Assessment
reports.
By Taylor RS, Elston J.
No. 9
Controlling Hypertension and
Hypotension Immediately Post Stroke
(CHHIPS) – a randomised controlled
trial.
By Potter J, Mistri A, Brodie F,
Chernova J, Wilson E, Jagger C, et al.
No. 10
Routine antenatal anti-D prophylaxis
for RhD-negative women: a systematic
review and economic evaluation.
By Pilgrim H, Lloyd-Jones M, Rees A.
No. 11
Amantadine, oseltamivir and zanamivir
for the prophylaxis of influenza
(including a review of existing guidance
no. 67): a systematic review and
economic evaluation.
By Tappenden P, Jackson R, Cooper
K, Rees A, Simpson E, Read R, et al.

493

Health Technology Assessment reports published to date

No. 12
Improving the evaluation of therapeutic
interventions in multiple sclerosis: the
role of new psychometric methods.
By Hobart J, Cano S.
No. 13
Treatment of severe ankle sprain: a
pragmatic randomised controlled trial
comparing the clinical effectiveness
and cost-effectiveness of three types of
mechanical ankle support with tubular
bandage. The CAST trial.
By Cooke MW, Marsh JL, Clark M,
Nakash R, Jarvis RM, Hutton JL, et al.,
on behalf of the CAST trial group.
No. 14
Non-occupational postexposure
prophylaxis for HIV: a systematic review.
By Bryant J, Baxter L, Hird S.

No. 22
Randomised controlled trial to
determine the clinical effectiveness
and cost-effectiveness of selective
serotonin reuptake inhibitors plus
supportive care, versus supportive care
alone, for mild to moderate depression
with somatic symptoms in primary
care: the THREAD (THREshold for
AntiDepressant response) study.
By Kendrick T, Chatwin J, Dowrick C,
Tylee A, Morriss R, Peveler R, et al.

No. 15
Blood glucose self-monitoring in type 2
diabetes: a randomised controlled trial.
By Farmer AJ, Wade AN, French DP,
Simon J, Yudkin P, Gray A, et al.

No. 23
Diagnostic strategies using DNA testing
for hereditary haemochromatosis in
at-risk populations: a systematic review
and economic evaluation.
By Bryant J, Cooper K, Picot J, Clegg
A, Roderick P, Rosenberg W, et al.

No. 16
How far does screening women for
domestic (partner) violence in different
health-care settings meet criteria for
a screening programme? Systematic
reviews of nine UK National Screening
Committee criteria.
By Feder G, Ramsay J, Dunne D, Rose
M, Arsene C, Norman R, et al.

No. 24
Enhanced external counterpulsation
for the treatment of stable angina and
heart failure: a systematic review and
economic analysis.
By McKenna C, McDaid C, Suekarran
S, Hawkins N, Claxton K, Light K, et al.

No. 17
Spinal cord stimulation for chronic
pain of neuropathic or ischaemic
origin: systematic review and economic
evaluation.
By Simpson, EL, Duenas A, Holmes
MW, Papaioannou D, Chilcott J.
No. 18
The role of magnetic resonance imaging
in the identification of suspected
acoustic neuroma: a systematic review
of clinical and cost-effectiveness and
natural history.
By Fortnum H, O’Neill C, Taylor R,
Lenthall R, Nikolopoulos T, Lightfoot
G, et al.
No. 19
Dipsticks and diagnostic algorithms in
urinary tract infection: development
and validation, randomised trial,
economic analysis, observational cohort
and qualitative study.
By Little P, Turner S, Rumsby K,
Warner G, Moore M, Lowes JA, et al.

494

No. 21
Neuroleptics in the treatment of
aggressive challenging behaviour for
people with intellectual disabilities:
a randomised controlled trial
(NACHBID).
By Tyrer P, Oliver-Africano P, Romeo
R, Knapp M, Dickens S, Bouras N, et al.

No. 20
Systematic review of respite care in the
frail elderly.
By Shaw C, McNamara R, Abrams K,
Cannings-John R, Hood K, Longo M,
et al.

No. 25
Development of a decision support
tool for primary care management of
patients with abnormal liver function
tests without clinically apparent liver
disease: a record-linkage population
cohort study and decision analysis
(ALFIE).
By Donnan PT, McLernon D, Dillon
JF, Ryder S, Roderick P, Sullivan F, et al.
No. 26
A systematic review of presumed
consent systems for deceased organ
donation.
By Rithalia A, McDaid C, Suekarran
S, Norman G, Myers L, Sowden A.
No. 27
Paracetamol and ibuprofen for the
treatment of fever in children: the
PITCH randomised controlled trial.
By Hay AD, Redmond NM, Costelloe
C, Montgomery AA, Fletcher M,
Hollinghurst S, et al.
No. 28
A randomised controlled trial to
compare minimally invasive glucose
monitoring devices with conventional
monitoring in the management of
insulin-treated diabetes mellitus
(MITRE).
By Newman SP, Cooke D, Casbard A,
Walker S, Meredith S, Nunn A, et al.

No. 29
Sensitivity analysis in economic
evaluation: an audit of NICE current
practice and a review of its use and
value in decision-making.
By Andronis L, Barton P, Bryan S.
Suppl. 1
Trastuzumab for the treatment of
primary breast cancer in HER2-positive
women: a single technology appraisal.
By Ward S, Pilgrim H, Hind D.
Docetaxel for the adjuvant treatment
of early node-positive breast cancer: a
single technology appraisal.
By Chilcott J, Lloyd Jones M,
Wilkinson A.
The use of paclitaxel in the
management of early stage breast
cancer.
By Griffin S, Dunn G, Palmer S,
Macfarlane K, Brent S, Dyker A, et al.
Rituximab for the first-line treatment
of stage III/IV follicular non-Hodgkin’s
lymphoma.
By Dundar Y, Bagust A, Hounsome J,
McLeod C, Boland A, Davis H, et al.
Bortezomib for the treatment of
multiple myeloma patients.
By Green C, Bryant J, Takeda A,
Cooper K, Clegg A, Smith A, et al.
Fludarabine phosphate for the firstline treatment of chronic lymphocytic
leukaemia.
By Walker S, Palmer S, Erhorn S,
Brent S, Dyker A, Ferrie L, et al.
Erlotinib for the treatment of relapsed
non-small cell lung cancer.
By McLeod C, Bagust A, Boland A,
Hockenhull J, Dundar Y, Proudlove C,
et al.
Cetuximab plus radiotherapy for the
treatment of locally advanced squamous
cell carcinoma of the head and neck.
By Griffin S, Walker S, Sculpher M,
White S, Erhorn S, Brent S, et al.
Infliximab for the treatment of adults
with psoriasis.
By Loveman E, Turner D, Hartwell D,
Cooper K, Clegg A.
No. 30
Psychological interventions for postnatal
depression: cluster randomised trial
and economic evaluation. The PoNDER
trial.
By Morrell CJ, Warner R, Slade P,
Dixon S, Walters S, Paley G, et al.
No. 31
The effect of different treatment
durations of clopidogrel in patients
with non-ST-segment elevation acute
coronary syndromes: a systematic review
and value of information analysis.
By Rogowski R, Burch J, Palmer S,
Craigs C, Golder S, Woolacott N.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 32
Systematic review and individual patient
data meta-analysis of diagnosis of heart
failure, with modelling of implications
of different diagnostic strategies in
primary care.
By Mant J, Doust J, Roalfe A, Barton
P, Cowie MR, Glasziou P, et al.
No. 33
A multicentre randomised controlled
trial of the use of continuous positive
airway pressure and non-invasive
positive pressure ventilation in the early
treatment of patients presenting to the
emergency department with severe
acute cardiogenic pulmonary oedema:
the 3CPO trial.
By Gray AJ, Goodacre S, Newby
DE, Masson MA, Sampson F, Dixon
S, et al., on behalf of the 3CPO study
investigators.
No. 34
Early high-dose lipid-lowering therapy
to avoid cardiac events: a systematic
review and economic evaluation.
By Ara R, Pandor A, Stevens J, Rees
A, Rafia R.
No. 35
Adefovir dipivoxil and pegylated
interferon alpha for the treatment
of chronic hepatitis B: an updated
systematic review and economic
evaluation.
By Jones J, Shepherd J, Baxter L,
Gospodarevskaya E, Hartwell D, Harris
P, et al.
No. 36
Methods to identify postnatal
depression in primary care: an
integrated evidence synthesis and value
of information analysis.
By Hewitt CE, Gilbody SM, Brealey S,
Paulden M, Palmer S, Mann R, et al.
No. 37
A double-blind randomised placebocontrolled trial of topical intranasal
corticosteroids in 4- to 11-year-old
children with persistent bilateral otitis
media with effusion in primary care.
By Williamson I, Benge S, Barton S,
Petrou S, Letley L, Fasey N, et al.
No. 38
The effectiveness and cost-effectiveness
of methods of storing donated kidneys
from deceased donors: a systematic
review and economic model.
By Bond M, Pitt M, Akoh J, Moxham
T, Hoyle M, Anderson R.
No. 39
Rehabilitation of older patients: day
hospital compared with rehabilitation at
home. A randomised controlled trial.
By Parker SG, Oliver P, Pennington
M, Bond J, Jagger C, Enderby PM, et al.

No. 40
Breastfeeding promotion for infants in
neonatal units: a systematic review and
economic analysis
By Renfrew MJ, Craig D, Dyson L,
McCormick F, Rice S, King SE, et al.
No. 41
The clinical effectiveness and costeffectiveness of bariatric (weight loss)
surgery for obesity: a systematic review and
economic evaluation.

By Picot J, Jones J, Colquitt JL,
Gospodarevskaya E, Loveman E, Baxter
L, et al.
No. 42
Rapid testing for group B streptococcus
during labour: a test accuracy study with
evaluation of acceptability and costeffectiveness.
By Daniels J, Gray J, Pattison H,
Roberts T, Edwards E, Milner P, et al.
No. 43
Screening to prevent spontaneous
preterm birth: systematic reviews of
accuracy and effectiveness literature
with economic modelling.
By Honest H, Forbes CA, Durée KH,
Norman G, Duffy SB, Tsourapas A, et al.
No. 44
The effectiveness and cost-effectiveness
of cochlear implants for severe to
profound deafness in children and
adults: a systematic review and
economic model.
By Bond M, Mealing S, Anderson R,
Elston J, Weiner G, Taylor RS, et al.
Suppl. 2
Gemcitabine for the treatment of
metastatic breast cancer.
By Jones J, Takeda A, Tan SC, Cooper
K, Loveman E, Clegg A.
Varenicline in the management of
smoking cessation: a single technology
appraisal.
By Hind D, Tappenden P, Peters J,
Kenjegalieva K.
Alteplase for the treatment of acute
ischaemic stroke: a single technology
appraisal.
By Lloyd Jones M, Holmes M.
Rituximab for the treatment of
rheumatoid arthritis.
By Bagust A, Boland A, Hockenhull
J, Fleeman N, Greenhalgh J, Dundar Y,
et al.
Omalizumab for the treatment of severe
persistent allergic asthma.
By Jones J, Shepherd J, Hartwell D,
Harris P, Cooper K, Takeda A, et al.
Rituximab for the treatment of relapsed
or refractory stage III or IV follicular
non-Hodgkin’s lymphoma.
By Boland A, Bagust A, Hockenhull J,
Davis H, Chu P, Dickson R.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Adalimumab for the treatment of
psoriasis.
By Turner D, Picot J, Cooper K,
Loveman E.
Dabigatran etexilate for the prevention
of venous thromboembolism in patients
undergoing elective hip and knee
surgery: a single technology appraisal.
By Holmes M, C Carroll C,
Papaioannou D.
Romiplostim for the treatment
of chronic immune or idiopathic
thrombocytopenic purpura: a single
technology appraisal.
By Mowatt G, Boachie C, Crowther
M, Fraser C, Hernández R, Jia X, et al.
Sunitinib for the treatment of
gastrointestinal stromal tumours: a
critique of the submission from Pfizer.
By Bond M, Hoyle M, Moxham T,
Napier M, Anderson R.
No. 45
Vitamin K to prevent fractures in older
women: systematic review and economic
evaluation.
By Stevenson M, Lloyd-Jones M,
Papaioannou D.
No. 46
The effects of biofeedback for the
treatment of essential hypertension: a
systematic review.
By Greenhalgh J, Dickson R,
Dundar Y.
No. 47
A randomised controlled trial of the
use of aciclovir and/or prednisolone for
the early treatment of Bell’s palsy: the
BELLS study.
By Sullivan FM, Swan IRC, Donnan
PT, Morrison JM, Smith BH, McKinstry
B, et al.
Suppl. 3
Lapatinib for the treatment of HER2overexpressing breast cancer.
By Jones J, Takeda A, Picot J, von
Keyserlingk C, Clegg A.
Infliximab for the treatment of
ulcerative colitis.
By Hyde C, Bryan S, Juarez-Garcia A,
Andronis L, Fry-Smith A.
Rimonabant for the treatment of
overweight and obese people.
By Burch J, McKenna C, Palmer S,
Norman G, Glanville J, Sculpher M, et al.
Telbivudine for the treatment of chronic
hepatitis B infection.
By Hartwell D, Jones J, Harris P,
Cooper K.
Entecavir for the treatment of chronic
hepatitis B infection.
By Shepherd J, Gospodarevskaya E,
Frampton G, Cooper, K.
Febuxostat for the treatment of
hyperuricaemia in people with gout: a
single technology appraisal.
By Stevenson M, Pandor A.

495

Health Technology Assessment reports published to date

Rivaroxaban for the prevention of
venous thromboembolism: a single
technology appraisal.
By Stevenson M, Scope A, Holmes M,
Rees A, Kaltenthaler E.
Cetuximab for the treatment of
recurrent and/or metastatic squamous
cell carcinoma of the head and neck.
By Greenhalgh J, Bagust A, Boland A,
Fleeman N, McLeod C, Dundar Y, et al.
Mifamurtide for the treatment of
osteosarcoma: a single technology
appraisal.
By Pandor A, Fitzgerald P, Stevenson
M, Papaioannou D.
Ustekinumab for the treatment of
moderate to severe psoriasis.
By Gospodarevskaya E, Picot J,
Cooper K, Loveman E, Takeda A.
No. 48
Endovascular stents for abdominal
aortic aneurysms: a systematic review
and economic model.
By Chambers D, Epstein D, Walker S,
Fayter D, Paton F, Wright K, et al.
No. 49
Clinical and cost-effectiveness of
epoprostenol, iloprost, bosentan,
sitaxentan and sildenafil for pulmonary
arterial hypertension within their
licensed indications: a systematic review
and economic evaluation.
By Chen Y-F, Jowett S, Barton P,
Malottki K, Hyde C, Gibbs JSR, et al.
No. 50
Cessation of attention deficit
hyperactivity disorder drugs
in the young (CADDY) – a
pharmacoepidemiological and
qualitative study.
By Wong ICK, Asherson P, Bilbow A,
Clifford S, Coghill D, R DeSoysa R, et al.
No. 51
ARTISTIC: a randomised trial of
human papillomavirus (HPV) testing in
primary cervical screening.
By Kitchener HC, Almonte M,
Gilham C, Dowie R, Stoykova B, Sargent
A, et al.
No. 52
The clinical effectiveness of glucosamine
and chondroitin supplements in slowing
or arresting progression of osteoarthritis
of the knee: a systematic review and
economic evaluation.
By Black C, Clar C, Henderson R,
MacEachern C, McNamee P, Quayyum
Z, et al.

496

No. 53
Randomised preference trial of medical
versus surgical termination of pregnancy
less than 14 weeks’ gestation (TOPS).
By Robson SC, Kelly T, Howel D,
Deverill M, Hewison J, Lie MLS, et al.

No. 54
Randomised controlled trial of the use
of three dressing preparations in the
management of chronic ulceration of
the foot in diabetes.
By Jeffcoate WJ, Price PE, Phillips CJ,
Game FL, Mudge E, Davies S, et al.
No. 55
VenUS II: a randomised controlled trial
of larval therapy in the management of
leg ulcers.
By Dumville JC, Worthy G, Soares
MO, Bland JM, Cullum N, Dowson C,
et al.
No. 56
A prospective randomised controlled
trial and economic modelling of
antimicrobial silver dressings versus
non-adherent control dressings for
venous leg ulcers: the VULCAN trial
By Michaels JA, Campbell WB,
King BM, MacIntyre J, Palfreyman SJ,
Shackley P, et al.
No. 57
Communication of carrier status
information following universal
newborn screening for sickle cell
disorders and cystic fibrosis: qualitative
study of experience and practice.
By Kai J, Ulph F, Cullinan T,
Qureshi N.
No. 58
Antiviral drugs for the treatment of
influenza: a systematic review and
economic evaluation.
By Burch J, Paulden M, Conti S, Stock
C, Corbett M, Welton NJ, et al.
No. 59
Development of a toolkit and glossary
to aid in the adaptation of health
technology assessment (HTA) reports
for use in different contexts.
By Chase D, Rosten C, Turner S,
Hicks N, Milne R.
No. 60
Colour vision testing for diabetic
retinopathy: a systematic review of
diagnostic accuracy and economic
evaluation.
By Rodgers M, Hodges R, Hawkins
J, Hollingworth W, Duffy S, McKibbin
M, et al.
No. 61
Systematic review of the effectiveness
and cost-effectiveness of weight
management schemes for the under
fives: a short report.
By Bond M, Wyatt K, Lloyd J, Welch
K, Taylor R.
No. 62
Are adverse effects incorporated in
economic models? An initial review of
current practice.
By Craig D, McDaid C, Fonseca T,
Stock C, Duffy S, Woolacott N.

Volume 14, 2010
No. 1
Multicentre randomised controlled
trial examining the cost-effectiveness of
contrast-enhanced high field magnetic
resonance imaging in women with
primary breast cancer scheduled for
wide local excision (COMICE).
By Turnbull LW, Brown SR, Olivier C,
Harvey I, Brown J, Drew P, et al.
No. 2
Bevacizumab, sorafenib tosylate,
sunitinib and temsirolimus for renal
cell carcinoma: a systematic review and
economic evaluation.
By Thompson Coon J, Hoyle M,
Green C, Liu Z, Welch K, Moxham T,
et al.
No. 3
The clinical effectiveness and costeffectiveness of testing for cytochrome
P450 polymorphisms in patients
with schizophrenia treated with
antipsychotics: a systematic review and
economic evaluation.
By Fleeman N, McLeod C, Bagust A,
Beale S, Boland A, Dundar Y, et al.
No. 4
Systematic review of the clinical
effectiveness and cost-effectiveness of
photodynamic diagnosis and urine
biomarkers (FISH, ImmunoCyt,
NMP22) and cytology for the detection
and follow-up of bladder cancer.
By Mowatt G, Zhu S, Kilonzo M,
Boachie C, Fraser C, Griffiths TRL, et al.
No. 5
Effectiveness and cost-effectiveness of
arthroscopic lavage in the treatment
of osteoarthritis of the knee: a mixed
methods study of the feasibility of
conducting a surgical placebo-controlled
trial (the KORAL study).
By Campbell MK, Skea ZC,
Sutherland AG, Cuthbertson BH,
Entwistle VA, McDonald AM, et al.
No. 6
A randomised 2 × 2 trial of community
versus hospital pulmonary rehabilitation
for chronic obstructive pulmonary
disease followed by telephone or
conventional follow-up.
By Waterhouse JC, Walters SJ,
Oluboyede Y, Lawson RA.
No. 7
The effectiveness and cost-effectiveness
of behavioural interventions for the
prevention of sexually transmitted
infections in young people aged 13–19:
a systematic review and economic
evaluation.
By Shepherd J, Kavanagh J, Picot J,
Cooper K, Harden A, Barnett-Page E,
et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

No. 8
Dissemination and publication of
research findings: an updated review of
related biases.
By Song F, Parekh S, Hooper L, Loke
YK, Ryder J, Sutton AJ, et al.

No. 16
Randomised controlled trials for policy
interventions: a review of reviews and
meta-regression.
By Oliver S, Bagnall AM, Thomas J,
Shepherd J, Sowden A, White I, et al.

No. 9
The effectiveness and cost-effectiveness
of biomarkers for the prioritisation
of patients awaiting coronary
revascularisation: a systematic review
and decision model.
By Hemingway H, Henriksson
M, Chen R, Damant J, Fitzpatrick N,
Abrams K, et al.

No. 17
Paracetamol and selective and
non-selective non-steroidal antiinflammatory drugs (NSAIDs) for the
reduction of morphine-related side
effects after major surgery: a systematic
review.
By McDaid C, Maund E, Rice S,
Wright K, Jenkins B, Woolacott N.

No. 10
Comparison of case note review
methods for evaluating quality and
safety in health care.
By Hutchinson A, Coster JE, Cooper
KL, McIntosh A, Walters SJ, Bath PA,
et al.
No. 11
Clinical effectiveness and costeffectiveness of continuous
subcutaneous insulin infusion for
diabetes: systematic review and
economic evaluation.
By Cummins E, Royle P, Snaith A,
Greene A, Robertson L, McIntyre L, et al.

No. 18
A systematic review of outcome
measures used in forensic mental health
research with consensus panel opinion.
By Fitzpatrick R, Chambers J, Burns
T, Doll H, Fazel S, Jenkinson C, et al.
No. 19
The clinical effectiveness and costeffectiveness of topotecan for small cell
lung cancer: a systematic review and
economic evaluation.
By Loveman E, Jones J, Hartwell D,
Bird A, Harris P, Welch K, et al.

No. 12
Self-monitoring of blood glucose in type
2 diabetes: systematic review.
By Clar C, Barnard K, Cummins E,
Royle P, Waugh N.

No. 20
Antenatal screening for
haemoglobinopathies in primary care:
a cohort study and cluster randomised
trial to inform a simulation model. The
Screening for Haemoglobinopathies in
First Trimester (SHIFT) trial.
By Dormandy E, Bryan S, Gulliford
MC, Roberts T, Ades T, Calnan M, et al.

No. 13
North of England and Scotland Study of
Tonsillectomy and Adeno-tonsillectomy
in Children (NESSTAC): a pragmatic
randomised controlled trial with a
parallel non-randomised preference
study.
By Lock C, Wilson J, Steen N, Eccles
M, Mason H, Carrie S, et al.

No. 21
Early referral strategies for
management of people with markers of
renal disease: a systematic review of the
evidence of clinical effectiveness, costeffectiveness and economic analysis.
By Black C, Sharma P, Scotland G,
McCullough K, McGurn D, Robertson
L, et al.

No. 14
Multicentre randomised controlled trial
of the clinical and cost-effectiveness of
a bypass-surgery-first versus a balloonangioplasty-first revascularisation
strategy for severe limb ischaemia due
to infrainguinal disease. The Bypass
versus Angioplasty in Severe Ischaemia
of the Leg (BASIL) trial.
By Bradbury AW, Adam DJ, Bell J,
Forbes JF, Fowkes FGR, Gillespie I, et al.

No. 22
A randomised controlled trial of
cognitive behaviour therapy and
motivational interviewing for people
with Type 1 diabetes mellitus with
persistent sub-optimal glycaemic
control: A Diabetes and Psychological
Therapies (ADaPT) study.
By Ismail K, Maissi E, Thomas S,
Chalder T, Schmidt U, Bartlett J, et al.

No. 15
A randomised controlled multicentre
trial of treatments for adolescent
anorexia nervosa including assessment
of cost-effectiveness and patient
acceptability – the TOuCAN trial.
By Gowers SG, Clark AF, Roberts C,
Byford S, Barrett B, Griffiths A, et al.

No. 23
A randomised controlled equivalence
trial to determine the effectiveness
and cost–utility of manual chest
physiotherapy techniques in the
management of exacerbations of
chronic obstructive pulmonary disease
(MATREX).
By Cross J, Elender F, Barton G,
Clark A, Shepstone L, Blyth A, et al.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

No. 24
A systematic review and economic
evaluation of the clinical effectiveness
and cost-effectiveness of aldosterone
antagonists for postmyocardial
infarction heart failure.
By McKenna C, Burch J, Suekarran S,
Walker S, Bakhai A, Witte K, et al.
No. 25
Avoiding and identifying errors in
health technology assessment models:
qualitative study and methodological
review.
By Chilcott JB, Tappenden P, Rawdin
A, Johnson M, Kaltenthaler E, Paisley S,
et al.
No. 26
BoTULS: a multicentre randomised
controlled trial to evaluate the clinical
effectiveness and cost-effectiveness of
treating upper limb spasticity due to
stroke with botulinum toxin type A.
By Shaw L, Rodgers H, Price C, van
Wijck F, Shackley P, Steen N, et al., on
behalf of the BoTULS investigators.
No. 27
Weighting and valuing quality-adjusted
life-years using stated preference
methods: preliminary results from the
Social Value of a QALY Project.
By Baker R, Bateman I, Donaldson C,
Jones-Lee M, Lancsar E, Loomes G, et al.
Suppl. 1
Cetuximab for the first-line treatment of
metastatic colorectal cancer.
By Meads C, Round J, Tubeuf S,
Moore D, Pennant M and Bayliss S.
Infliximab for the treatment of acute
exacerbations of ulcerative colitis.
By Bryan S, Andronis L, Hyde C,
Connock M, Fry-Smith A and Wang D.
Sorafenib for the treatment of advanced
hepatocellular carcinoma.
By Connock M, Round J, Bayliss S,
Tubeuf S, Greenheld W and Moore D.
Tenofovir disoproxil fumarate for
the treatment of chronic hepatitis B
infection.
By Jones J, Colquitt J, Shepherd J,
Harris P and Cooper K.
Prasugrel for the treatment of acute
coronary artery syndromes with
percutaneous coronary intervention.
By Greenhalgh J, Bagust A, Boland
A, Saborido CM, Fleeman N, McLeod
C, et al.
Alitretinoin for the treatment of severe
chronic hand eczema.
By Paulden M, Rodgers M, Griffin S,
Slack R, Duffy S, Ingram JR, et al.
Pemetrexed for the first-line treatment
of locally advanced or metastatic nonsmall cell lung cancer.
By Fleeman N, Bagust A, McLeod C,
Greenhalgh J, Boland A, Dundar Y, et al.

497

Health Technology Assessment reports published to date

Topotecan for the treatment of
recurrent and stage IVB carcinoma of
the cervix.
By Paton F, Paulden M, Saramago P,
Manca A, Misso K, Palmer S, et al.
Trabectedin for the treatment of
advanced metastatic soft tissue sarcoma.
By Simpson EL, Rafia R, Stevenson
MD and Papaioannou D.
Azacitidine for the treatment of
myelodysplastic syndrome, chronic
myelomonocytic leukaemia and acute
myeloid leukaemia.
By Edlin R, Connock M, Tubeuf S,
Round J, Fry-Smith A, Hyde C, et al.
No. 28
The safety and effectiveness of
different methods of earwax removal:
a systematic review and economic
evaluation.
By Clegg AJ, Loveman E,
Gospodarevskaya E, Harris P, Bird A,
Bryant J, et al.

498

No. 29
Systematic review of the clinical
effectiveness and cost-effectiveness
of rapid point-of-care tests for the
detection of genital chlamydia infection
in women and men.
By Hislop J, Quayyum Z, Flett G,
Boachie C, Fraser C, Mowatt G.
No. 30
School-linked sexual health services for
young people (SSHYP): a survey and
systematic review concerning current
models, effectiveness, cost-effectiveness
and research opportunities
By Owen J, Carroll C, Cooke J,
Formby E, Hayter M, Hirst J, et al.
No. 31
Systematic review and cost-effectiveness
evaluation of ‘pill-in-the-pocket’ strategy
for paroxysmal atrial fibrillation
compared to episodic in-hospital
treatment or continuous antiarrhythmic
drug therapy.
By Martin Saborido C, Hockenhull J,
Bagust A, Boland A, Dickson R, Todd D.

No. 32
Chemoprevention of colorectal cancer:
systematic review and economic
evaluation.
By Cooper K, Squires H, Carroll C,
Papaioannou D, Booth A, Logan, RF,
et al.
No. 33
Cross-trimester repeated measures
testing for Down’s syndrome screening:
an assessment.
By Wright D, Bradbury I, Malone F,
D’Alton M, Summers A, Huang T, et al.

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

Health Technology Assessment
programme
Director,
Professor Tom Walley,
Director, NIHR HTA
programme, Professor of
Clinical Pharmacology,
University of Liverpool

Deputy Director,
Professor Jon Nicholl,
Director, Medical Care Research
Unit, University of Sheffield

Prioritisation Strategy Group
Members
Chair,
Professor Tom Walley,
Director, NIHR HTA
programme, Professor of
Clinical Pharmacology,
University of Liverpool
Deputy Chair,
Professor Jon Nicholl,
Director, Medical Care Research
Unit, University of Sheffield
Dr Bob Coates,
Consultant Advisor, NETSCC,
HTA

Dr Andrew Cook,
Consultant Advisor, NETSCC,
HTA

Professor Paul Glasziou,
Professor of Evidence-Based
Medicine, University of Oxford

Ms Lynn Kerridge,
Chief Executive Officer,
NETSCC and NETSCC, HTA

Dr Peter Davidson,
Director of NETSCC, Health
Technology Assessment

Dr Nick Hicks,
Consultant Adviser, NETSCC,
HTA

Dr Ruairidh Milne,
Director of NETSCC External
Relations

Professor Robin E Ferner,
Consultant Physician and
Director, West Midlands Centre
for Adverse Drug Reactions,
City Hospital NHS Trust,
Birmingham

Dr Edmund Jessop,
Medical Adviser, National
Specialist, National
Commissioning Group (NCG),
Department of Health, London

Ms Kay Pattison,
Senior NIHR Programme
Manager, Department of
Health
Ms Pamela Young,
Specialist Programme Manager,
NETSCC, HTA

HTA Commissioning Board
Members
Programme Director,
Professor Tom Walley,
Director, NIHR HTA
programme, Professor of
Clinical Pharmacology,
University of Liverpool
Chairs,
Professor Sallie Lamb,
Director, Warwick Clinical Trials
Unit
Professor Hywel Williams,
Director, Nottingham Clinical
Trials Unit
Deputy Chair,
Dr Andrew Farmer,
Senior Lecturer in General
Practice, Department of
Primary Health Care,
University of Oxford
Professor Ann Ashburn,
Professor of Rehabilitation
and Head of Research,
Southampton General Hospital

Professor Deborah Ashby,
Professor of Medical Statistics,
Queen Mary, University of
London
Professor John Cairns,
Professor of Health Economics,
London School of Hygiene and
Tropical Medicine
Professor Peter Croft,
Director of Primary Care
Sciences Research Centre, Keele
University
Professor Nicky Cullum,
Director of Centre for EvidenceBased Nursing, University of
York
Professor Jenny Donovan,
Professor of Social Medicine,
University of Bristol
Professor Steve Halligan,
Professor of Gastrointestinal
Radiology, University College
Hospital, London

Professor Freddie Hamdy,
Professor of Urology,
University of Sheffield
Professor Allan House,
Professor of Liaison Psychiatry,
University of Leeds
Dr Martin J Landray,
Reader in Epidemiology,
Honorary Consultant Physician,
Clinical Trial Service Unit,
University of Oxford
Professor Stuart Logan,
Director of Health & Social
Care Research, The Peninsula
Medical School, Universities of
Exeter and Plymouth
Dr Rafael Perera,
Lecturer in Medical Statisitics,
Department of Primary Health
Care, University of Oxford

Professor Ian Roberts,
Professor of Epidemiology &
Public Health, London School
of Hygiene and Tropical
Medicine
Professor Mark Sculpher,
Professor of Health Economics,
University of York
Professor Helen Smith,
Professor of Primary Care,
University of Brighton
Professor Kate Thomas,
Professor of Complementary &
Alternative Medicine Research,
University of Leeds
Professor David John
Torgerson,
Director of York Trials Unit,
University of York

Observers
Ms Kay Pattison,
Section Head, NHS R&D
Programme, Department of
Health

Dr Morven Roberts,
Clinical Trials Manager,
Medical Research Council

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

499

Health Technology Assessment programme

Diagnostic Technologies and Screening Panel
Members
Chair,
Professor Paul Glasziou,
Professor of Evidence-Based
Medicine, University of Oxford
Deputy Chair,
Dr David Elliman,
Consultant Paediatrician and
Honorary Senior Lecturer,
Great Ormond Street Hospital,
London
Professor Judith E Adams,
Consultant Radiologist,
Manchester Royal Infirmary,
Central Manchester &
Manchester Children’s
University Hospitals NHS
Trust, and Professor of
Diagnostic Radiology, Imaging
Science and Biomedical
Engineering, Cancer &
Imaging Sciences, University of
Manchester
Mr A S Arunkalaivanan,
Honorary Senior Lecturer,
University of Birmingham and
Consultant Urogynaecologist
and Obstetrician, City Hospital

Dr Dianne Baralle,
Consultant & Senior Lecturer
in Clinical Genetics, Human
Genetics Division & Wessex
Clinical Genetics Service,
Southampton, University of
Southampton
Dr Stephanie Dancer,
Consultant Microbiologist,
Hairmyres Hospital, East
Kilbride
Dr Ron Gray,
Consultant, National Perinatal
Epidemiology Unit, Institute of
Health Sciences, University of
Oxford
Professor Paul D Griffiths,
Professor of Radiology,
Academic Unit of Radiology,
University of Sheffield

Professor Anthony Robert
Kendrick,
Professor of Primary
Medical Care, University of
Southampton
Dr Susanne M Ludgate,
Director, Medical Devices
Agency, London
Dr Anne Mackie,
Director of Programmes, UK
National Screening Committee
Dr David Mathew
Service User Representative
Dr Michael Millar, Lead
Consultant in Microbiology,
Department of Pathology &
Microbiology, Barts and The
London NHS Trust, Royal
London Hospital

Mr Martin Hooper,
Service User Representative

Mr Stephen Pilling,
Director, Centre for Outcomes,
Research & Effectiveness,
University College London

Dr Catherine Moody,
Programme Manager,
Neuroscience and Mental
Health Board

Dr Ursula Wells,
Principal Research Officer,
Department of Health

Mrs Una Rennard,
Service User Representative
Ms Jane Smith,
Consultant Ultrasound
Practitioner, Ultrasound
Department, Leeds Teaching
Hospital NHS Trust, Leeds
Dr W Stuart A Smellie,
Consultant, Bishop Auckland
General Hospital
Professor Lindsay Wilson
Turnbull,
Scientific Director of the
Centre for Magnetic Resonance
Investigations and YCR
Professor of Radiology, Hull
Royal Infirmary
Dr Alan J Williams,
Consultant in General
Medicine, Department of
Thoracic Medicine, The Royal
Bournemouth Hospital

Observers
Dr Tim Elliott,
Team Leader, Cancer
Screening, Department of
Health

Disease Prevention Panel
Members
Chair,
Dr Edmund Jessop,
Medical Adviser, National
Specialist Commissioning
Advisory Group (NSCAG),
Department of Health
Deputy Chair,
Professor Margaret
Thorogood,
Professor of Epidemiology,
University of Warwick Medical
School, Coventry
Dr Robert Cook
Clinical Programmes Director,
Bazian Ltd, London

Dr Elizabeth Fellow-Smith,
Medical Director, West London
Mental Health Trust, Middlesex
Dr Colin Greaves
Senior Research Fellow,
Peninsular Medical School
(Primary Care)
Dr John Jackson,
General Practitioner, Parkway
Medical Centre, Newcastle
upon Tyne
Dr Russell Jago,
Senior Lecturer in Exercise,
Nutrition and Health, Centre
for Sport, Exercise and Health,
University of Bristol

Dr Chris McCall,
General Practitioner, The
Hadleigh Practice, Corfe
Mullen, Dorset

Professor Ian Roberts,
Professor of Epidemiology and
Public Health, London School
of Hygiene & Tropical Medicine

Miss Nicky Mullany,
Service User Representative

Professor Carol Tannahill,
Glasgow Centre for Population
Health

Dr Julie Mytton,
Locum Consultant in Public
Health Medicine, Bristol
Primary Care Trust
Professor Irwin Nazareth,
Professor of Primary Care
and Director, Department of
Primary Care and Population
Sciences, University College
London

Mrs Jean Thurston,
Service User Representative
Professor David Weller,
Head, School of Clinical
Science and Community
Health, University of
Edinburgh

Observers
Ms Christine McGuire,
Research & Development,
Department of Health

Ms Kay Pattison
Senior NIHR Programme
Manager, Department of
Health

Dr Caroline Stone,
Programme Manager, Medical
Research Council

500
Current and past membership details of all HTA programme ‘committees’ are available from the HTA website (www.hta.ac.uk)

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

External Devices and Physical Therapies Panel
Members
Chair,
Dr John Pounsford,
Consultant Physician North
Bristol NHS Trust, Bristol
Deputy Chair,
Professor E Andrea Nelson,
Reader in Wound Healing and
Director of Research, University
of Leeds, Leeds
Professor Bipin Bhakta
Charterhouse Professor in
Rehabilitation Medicine,
University of Leeds, Leeds
Mrs Penny Calder
Service User Representative
Professor Paul Carding,
Professor of Voice Pathology,
Newcastle Hospital NHS Trust,
Newcastle

Dr Dawn Carnes,
Senior Research Fellow, Barts
and the London School of
Medicine and Dentistry,
London
Dr Emma Clark,
Clinician Scientist Fellow
& Cons. Rheumatologist,
University of Bristol, Bristol
Mrs Anthea De Barton-Watson,
Service User Representative
Professor Christopher Griffiths,
Professor of Primary Care,
Barts and the London School
of Medicine and Dentistry,
London
Dr Shaheen Hamdy,
Clinical Senior Lecturer
and Consultant Physician,
University of Manchester,
Manchester

Dr Peter Martin,
Consultant Neurologist,
Addenbrooke’s Hospital,
Cambridge
Dr Lorraine Pinnigton,
Associate Professor in
Rehabilitation, University of
Nottingham, Nottingham
Dr Kate Radford,
Division of Rehabilitation and
Ageing, School of Community
Health Sciences. University of
Nottingham, Nottingham

Dr Pippa Tyrrell,
Stroke Medicine, Senior
Lecturer/Consultant Stroke
Physician, Salford Royal
Foundation Hospitals’ Trust,
Salford
Dr Sarah Tyson,
Senior Research Fellow &
Associate Head of School,
University of Salford, Salford
Dr Nefyn Williams,
Clinical Senior Lecturer, Cardiff
University, Cardiff

Mr Jim Reece,
Service User Representative
Professor Maria Stokes,
Professor of
Neuromusculoskeletal
Rehabilitation, University of
Southampton, Southampton

Observers
Dr Phillip Leech,
Principal Medical Officer for
Primary Care, Department of
Health , London

Ms Kay Pattison
Senior NIHR Programme
Manager, Department of
Health

Dr Morven Roberts,
Clinical Trials Manager, MRC,
London

Dr Ursula Wells
PRP, DH, London

Interventional Procedures Panel
Members
Chair,
Professor Jonathan Michaels,
Consultant Surgeon &
Honorary Clinical Lecturer,
University of Sheffield
Mr David P Britt,
Service User Representative,
Cheshire
Mr Sankaran
ChandraSekharan,
Consultant Surgeon, Colchester
Hospital University NHS
Foundation Trust
Professor Nicholas Clarke,
Consultant Orthopaedic
Surgeon, Southampton
University Hospitals NHS Trust

Mr Seamus Eckford,
Consultant in Obstetrics &
Gynaecology, North Devon
District Hospital

Dr Nadim Malik,
Consultant Cardiologist/
Honorary Lecturer, University
of Manchester

Professor David Taggart,
Consultant Cardiothoracic
Surgeon, John Radcliffe
Hospital

Mr Hisham Mehanna,
Consultant & Honorary
Associate Professor, University
Hospitals Coventry &
Warwickshire NHS Trust

Dr Matthew Hatton,
Consultant in Clinical
Oncology, Sheffield Teaching
Hospital Foundation Trust
Dr John Holden,
General Practitioner, Garswood
Surgery, Wigan

Dr Jane Montgomery,
Consultant in Anaesthetics and
Critical Care, South Devon
Healthcare NHS Foundation
Trust
Dr Simon Padley,
Consultant Radiologist, Chelsea
& Westminster Hospital

Dr Ashish Paul,
Medical Director, Bedfordshire
PCT
Dr Sarah Purdy,
Consultant Senior Lecturer,
University of Bristol
Mr Michael Thomas,
Consultant Colorectal Surgeon,
Bristol Royal Infirmary
Professor Yit Chiun Yang,
Consultant Ophthalmologist,
Royal Wolverhampton Hospitals
NHS Trust
Mrs Isabel Boyer,
Service User Representative,
London

501
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Health Technology Assessment programme

Pharmaceuticals Panel
Members
Chair,
Professor Imti Choonara,
Professor in Child Health,
University of Nottingham
Deputy Chair,
Dr Lesley Wise,
Unit Manager,
Pharmacoepidemiology
Research Unit, VRMM,
Medicines & Healthcare
Products Regulatory Agency
Mrs Nicola Carey,
Senior Research Fellow,
School of Health and Social
Care, The University of
Reading
Mr John Chapman,
Service User Representative

Dr Peter Elton,
Director of Public Health,
Bury Primary Care Trust
Professor Robin Ferner,
Consultant Physician and
Director, West Midlands Centre
for Adverse Drug Reactions,
City Hospital NHS Trust,
Birmingham
Dr Ben Goldacre,
Research Fellow, Division of
Psychological Medicine and
Psychiatry, King’s College
London

Dr Dyfrig Hughes,
Reader in Pharmacoeconomics
and Deputy Director, Centre
for Economics and Policy in
Health, IMSCaR, Bangor
University
Dr Yoon K Loke,
Senior Lecturer in Clinical
Pharmacology, University of
East Anglia
Professor Femi Oyebode,
Consultant Psychiatrist
and Head of Department,
University of Birmingham

Dr Bill Gutteridge,
Medical Adviser, London
Strategic Health Authority

Dr Andrew Prentice,
Senior Lecturer and Consultant
Obstetrician and Gynaecologist,
The Rosie Hospital, University
of Cambridge

Mr Simon Reeve,
Head of Clinical and CostEffectiveness, Medicines,
Pharmacy and Industry Group,
Department of Health

Dr Heike Weber,
Programme Manager,
Medical Research Council

Dr Martin Shelly,
General Practitioner, Leeds,
and Associate Director, NHS
Clinical Governance Support
Team, Leicester
Dr Gillian Shepherd,
Director, Health and Clinical
Excellence, Merck Serono Ltd
Mrs Katrina Simister,
Assistant Director New
Medicines, National Prescribing
Centre, Liverpool
Mr David Symes,
Service User Representative

Observers
Ms Kay Pattison
Senior NIHR Programme
Manager, Department of
Health

Dr Ursula Wells,
Principal Research Officer,
Department of Health

Psychological and Community Therapies Panel
Members
Chair,
Professor Scott Weich,
Professor of Psychiatry,
University of Warwick

Dr Steve Cunningham,
Consultant Respiratory
Paediatrician, Lothian Health
Board

Professor Jane Barlow,
Professor of Public Health in
the Early Years, Health Sciences
Research Institute, Warwick
Medical School

Dr Anne Hesketh,
Senior Clinical Lecturer in
Speech and Language Therapy,
University of Manchester

Dr Sabyasachi Bhaumik,
Consultant Psychiatrist,
Leicestershire Partnership NHS
Trust
Mrs Val Carlill,
Service User Representative,
Gloucestershire

Ms Mary Nettle,
Mental Health User Consultant,
Gloucestershire
Professor John Potter,
Professor of Ageing and Stroke
Medicine, University of East
Anglia

Dr Howard Ring,
Consultant & University
Lecturer in Psychiatry,
University of Cambridge
Dr Karen Roberts,
Nurse/Consultant, Dunston Hill
Hospital, Tyne and Wear

Dr Yann Lefeuvre,
GP Partner, Burrage Road
Surgery, London

Dr Greta Rait,
Senior Clinical Lecturer and
General Practitioner, University
College London

Dr Karim Saad,
Consultant in Old Age
Psychiatry, Coventry &
Warwickshire Partnership Trust

Dr Jeremy J Murphy,
Consultant Physician &
Cardiologist, County Durham &
Darlington Foundation Trust

Dr Paul Ramchandani,
Senior Research Fellow/Cons.
Child Psychiatrist, University of
Oxford

Dr Alastair Sutcliffe,
Senior Lecturer, University
College London

Professor Tom Walley,
HTA Programme Director,
Liverpool

Dr Ursula Wells,
Policy Research Programme,
DH, London

Mr John Needham,
Service User, Buckingmashire

Dr Simon Wright,
GP Partner, Walkden Medical
Centre, Manchester

Observers
Ms Kay Pattison
Senior NIHR Programme
Manager, Department of
Health

Dr Morven Roberts,
Clinical Trials Manager, MRC,
London

502
Current and past membership details of all HTA programme ‘committees’ are available from the HTA website (www.hta.ac.uk)

Health Technology Assessment 2010; Vol. 14: No. 34

DOI: 10.3310/hta14340

Expert Advisory Network
Members
Professor Douglas Altman,
Professor of Statistics in
Medicine, Centre for Statistics
in Medicine, University of
Oxford
Professor John Bond,
Professor of Social Gerontology
& Health Services Research,
University of Newcastle upon
Tyne
Professor Andrew Bradbury,
Professor of Vascular Surgery,
Solihull Hospital, Birmingham
Mr Shaun Brogan,
Chief Executive, Ridgeway
Primary Care Group, Aylesbury
Mrs Stella Burnside OBE,
Chief Executive, Regulation
and Improvement Authority,
Belfast
Ms Tracy Bury,
Project Manager, World
Confederation for Physical
Therapy, London
Professor Iain T Cameron,
Professor of Obstetrics and
Gynaecology and Head of the
School of Medicine, University
of Southampton
Dr Christine Clark,
Medical Writer and Consultant
Pharmacist, Rossendale
Professor Collette Clifford,
Professor of Nursing and
Head of Research, The
Medical School, University of
Birmingham

Mr Jonothan Earnshaw,
Consultant Vascular Surgeon,
Gloucestershire Royal Hospital,
Gloucester

Professor Allen Hutchinson,
Director of Public Health and
Deputy Dean of ScHARR,
University of Sheffield

Professor Miranda Mugford,
Professor of Health Economics
and Group Co-ordinator,
University of East Anglia

Professor Martin Eccles,
Professor of Clinical
Effectiveness, Centre for Health
Services Research, University of
Newcastle upon Tyne

Professor Peter Jones,
Professor of Psychiatry,
University of Cambridge,
Cambridge

Professor Jim Neilson,
Head of School of Reproductive
& Developmental Medicine
and Professor of Obstetrics
and Gynaecology, University of
Liverpool

Professor Pam Enderby,
Dean of Faculty of Medicine,
Institute of General Practice
and Primary Care, University of
Sheffield
Professor Gene Feder,
Professor of Primary Care
Research & Development,
Centre for Health Sciences,
Barts and The London School
of Medicine and Dentistry
Mr Leonard R Fenwick,
Chief Executive, Freeman
Hospital, Newcastle upon Tyne
Mrs Gillian Fletcher,
Antenatal Teacher and Tutor
and President, National
Childbirth Trust, Henfield
Professor Jayne Franklyn,
Professor of Medicine,
University of Birmingham
Mr Tam Fry,
Honorary Chairman, Child
Growth Foundation, London
Professor Fiona Gilbert,
Consultant Radiologist and
NCRN Member, University of
Aberdeen

Professor Barry Cookson,
Director, Laboratory of Hospital
Infection, Public Health
Laboratory Service, London

Professor Paul Gregg,
Professor of Orthopaedic
Surgical Science, South Tees
Hospital NHS Trust

Dr Carl Counsell,
Clinical Senior Lecturer in
Neurology, University of
Aberdeen

Bec Hanley,
Co-director, TwoCan Associates,
West Sussex

Professor Howard Cuckle,
Professor of Reproductive
Epidemiology, Department
of Paediatrics, Obstetrics &
Gynaecology, University of
Leeds
Dr Katherine Darton,
Information Unit, MIND – The
Mental Health Charity, London
Professor Carol Dezateux,
Professor of Paediatric
Epidemiology, Institute of Child
Health, London
Mr John Dunning,
Consultant Cardiothoracic
Surgeon, Papworth Hospital
NHS Trust, Cambridge

Dr Maryann L Hardy,
Senior Lecturer, University of
Bradford
Mrs Sharon Hart,
Healthcare Management
Consultant, Reading
Professor Robert E Hawkins,
CRC Professor and Director
of Medical Oncology, Christie
CRC Research Centre,
Christie Hospital NHS Trust,
Manchester
Professor Richard Hobbs,
Head of Department of Primary
Care & General Practice,
University of Birmingham
Professor Alan Horwich,
Dean and Section Chairman,
The Institute of Cancer
Research, London

Professor Stan Kaye,
Cancer Research UK Professor
of Medical Oncology, Royal
Marsden Hospital and Institute
of Cancer Research, Surrey
Dr Duncan Keeley,
General Practitioner (Dr Burch
& Ptnrs), The Health Centre,
Thame
Dr Donna Lamping,
Research Degrees Programme
Director and Reader in
Psychology, Health Services
Research Unit, London School
of Hygiene and Tropical
Medicine, London
Mr George Levvy,
Chief Executive, Motor
Neurone Disease Association,
Northampton

Mrs Julietta Patnick,
National Co-ordinator, NHS
Cancer Screening Programmes,
Sheffield
Professor Robert Peveler,
Professor of Liaison Psychiatry,
Royal South Hants Hospital,
Southampton
Professor Chris Price,
Director of Clinical Research,
Bayer Diagnostics Europe,
Stoke Poges
Professor William Rosenberg,
Professor of Hepatology
and Consultant Physician,
University of Southampton

Professor James Lindesay,
Professor of Psychiatry for the
Elderly, University of Leicester

Professor Peter Sandercock,
Professor of Medical Neurology,
Department of Clinical
Neurosciences, University of
Edinburgh

Professor Julian Little,
Professor of Human Genome
Epidemiology, University of
Ottawa

Dr Susan Schonfield,
Consultant in Public Health,
Hillingdon Primary Care Trust,
Middlesex

Professor Alistaire McGuire,
Professor of Health Economics,
London School of Economics

Dr Eamonn Sheridan,
Consultant in Clinical Genetics,
St James’s University Hospital,
Leeds

Professor Rajan Madhok,
Medical Director and Director
of Public Health, Directorate
of Clinical Strategy & Public
Health, North & East Yorkshire
& Northern Lincolnshire
Health Authority, York
Professor Alexander Markham,
Director, Molecular Medicine
Unit, St James’s University
Hospital, Leeds
Dr Peter Moore,
Freelance Science Writer,
Ashtead
Dr Andrew Mortimore,
Public Health Director,
Southampton City Primary
Care Trust
Dr Sue Moss,
Associate Director, Cancer
Screening Evaluation Unit,
Institute of Cancer Research,
Sutton

Dr Margaret Somerville,
Director of Public Health
Learning, Peninsula Medical
School, University of Plymouth
Professor Sarah Stewart-Brown,
Professor of Public Health,
Division of Health in the
Community, University of
Warwick, Coventry
Professor Ala Szczepura,
Professor of Health Service
Research, Centre for Health
Services Studies, University of
Warwick, Coventry
Mrs Joan Webster,
Consumer Member, Southern
Derbyshire Community Health
Council
Professor Martin Whittle,
Clinical Co-director, National
Co-ordinating Centre for
Women’s and Children’s
Health, Lymington

503
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

Feedback
The HTA programme and the authors would like to know
your views about this report.
The Correspondence Page on the HTA website
(www.hta.ac.uk) is a convenient way to publish
your comments. If you prefer, you can send your comments
to the address below, telling us whether you would like
us to transfer them to the website.
We look forward to hearing from you.
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