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Abstract

Background: In England, influenza and pertussis vaccinations were recommended to all
pregnant women from 2010 and 2012 respectively. However, in some areas, vaccination
uptake rates have been low. The aim of this study was to gain a contextualised
understanding of factors influencing vaccination acceptance during pregnancy in

Hackney, a borough in north-east London, UK.

Methods: Hackney was chosen as the study site because it has one of the lowest
vaccination coverage rates in pregnancy in the UK. A maximum variation sampling
method was used to recruit 47 pregnant and recently pregnant women from a wide range
of backgrounds, as well as ten healthcare professionals from three general practices; two
community antenatal clinics; nine parent-toddler groups; and four community centres.
In-depth interviews and a focus group discussion with pregnant and recently pregnant
women, as well as a video-recording of a pregnant patient’s consultation, explored
experiences of care within the National Health Service during pregnancy, and women’s
views about maternal vaccination. In-depth interviews with healthcare professionals
explored their views towards, and how they discuss and provide maternal vaccination.
Study data were analysed both deductively, through drawing on insights from
anthropological works that address diverse conceptualisations and practices around
vaccination as well as on notions of governmentality, biopolitics and relational

autonomy; and inductively, with a thematic analysis approach.

Findings: Reasons for hesitancy surrounding maternal vaccination are complex. The
findings of this study indicated three broad themes influencing acceptance of, and
access to maternal vaccination. These include; the various constellations of governance
involved in vaccination; the socio-economic positions of both pregnant women and
healthcare professionals; and patient-healthcare professional relationships. A major
finding was that while many participants had received no recommendation to vaccinate
during their pregnancy (and often instead were just provided with an information
leaflet), they said that if a conversation with their healthcare professional had taken
place, where their concerns could be discussed, they would have been likely to accept

the vaccines.
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Section 1: Introduction and background to the study

Maternal vaccination in the UK

In England, influenza vaccination was first recommended to all pregnant women,
irrespective of gestational age in November 2010 after the 2009 influenza A(H1N1)
virus outbreak (PHE 2015). Influenza is the most frequent single cause of death in
pregnancy and pregnant women are at increased risk from complications, such as
premature birth and smaller infant birth size and weight if they contract influenza. After
the introduction of the vaccine, it was found that women who received it were 51% less
likely to experience stillbirth than those who were not vaccinated (Regan A, Moore H et
al. 2016). The vaccine is also 71% effective in preventing infant influenza virus
infection and 64% effective in preventing infant influenza hospitalisation in the first few
months of life (Dabrera G, Zhao H et al. 2014). The maternal® influenza vaccine
provided in England-Agrippal®-is manufactured by Seqirus VVaccines Limited (eMC
2016).

Additionally, in response to a pertussis outbreak in 2012, which resulted in 14 infant
deaths, the UK Department of Health followed the recommendation of the Joint
Committee on Vaccination and Immunisation (JCVI) in October 2014, to temporarily
introduce the (low dose) diphtheria, tetanus, acellular pertussis and inactivated polio
vaccine (dTaP/IPV) (commonly known as the “pertussis’ vaccine), for all pregnant
women from the 28th week of pregnancy (Flory 2012). Pertussis is a highly contagious
disease of the respiratory tract. The disease is most dangerous in infants and consists of
a paroxysmal cough followed by whooping-sounding cough (which is why it is often
referred to a ‘whooping cough’). In the youngest infants, the cough may be followed by
periods of apnoea. Pneumonia is a relatively common complication, and seizures,
encephalopathy and death can occur (WHO 2015). Due to the introduction of the
vaccine, there was a 79% fall in infant deaths from pertussis in England between 2012
and 2013 (Amirthalingam G, Andrews N et al. 2014); back to levels observed before the
2012 peak. From 1st April 2016, Public Health England (PHE) guidance on the

schedule of dTaP/IPV vaccination during pregnancy was updated to reflect JCVI advice

11 use the term ‘maternal vaccination’ throughout the thesis to refer to either the dTaP/IPV vaccine
provided during pregnancy, the influenza vaccine provided during pregnancy, or both.



that vaccines could be administered from week 16 of pregnancy (Royal College of
Obstetricians & Gynaecologists 2016). This was because it was shown that maternal
dTaP/IPV vaccination in the second trimester significantly increased neonatal pertussis
antibodies. It was also hoped that the change in schedule would provide more
opportunity for pregnant women to be offered the dTaP/IPV vaccine during pregnancy
(PHE 2016). However, for operational reasons, PHE advise that vaccination should be
offered from around 20 weeks, on or after the foetal anomaly ultrasound scan (PHE
2016). The maternal dTaP/IPV vaccine provided in England-Boostrix-IPV®-is
manufactured by Glaxo-Smith-Klein (GSK).

When this study commenced (in 2014), in England, the influenza vaccine uptake rate in

pregnancy was 39% (PHE 2014) and is currently 45% (PHE 2017). The dTaP/IPVV
vaccine uptake rate was 54% in 2014 (PHE 2017) and is currently 71% (PHE 2017)2.

Vaccine hesitancy

The term vaccine hesitancy is used in this thesis to explain one’s decision not to
vaccinate, to partially vaccinate, or to delay vaccination. For the majority, vaccinations
are part of established healthcare routines. However, despite assurances of the efficacy
and safety of the dTaP/IPV and influenza vaccines in the scientific literature (WHO
2013), and from PHE (PHE and Department of Health 2014), there are many challenges
to obtaining optimum vaccination rates during pregnancy. The Strategic Advisory
Group of Experts on Immunisation (SAGE) Working Group, define vaccine hesitancy
as,

A delay in acceptance or refusal of vaccines despite availability of vaccination
services. Vaccine hesitancy is complex and context specific varying across time,
place and vaccines. It includes factors such as complacency, convenience and
confidence (WHO 2012).

Whilst a useful term to describe various views and approaches to vaccination, the phrase
vaccine hesitancy should be used with caution, as there are a number of conceptual
ambiguities related to it, which may create problems in addressing vaccine concerns or
access issues. One of the main problems with the term vaccine hesitancy is that it is

conceptualised as on a continuum, with individuals sitting somewhere between

2 It must be noted that there are issues with coding for pregnancy in patient’s records, with some women still recorded
as pregnant after they have given birth, so denominators may not be accurate.
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complete refusal and complete acceptance of vaccination. This linear model does not
take into account the complexities and contradictions that often come with making
vaccination decisions, and accessing vaccination. For example, people may happily
accept some vaccines, and be suspicious of, or strongly reject others. The continuum
also assumes an active decision-making process, an often anxiety-provoking process
which depends on people’s level of commitment to neoliberal notions of self-care?, and
their level of confidence in health authorities (Peretti-Watel P, Larson HJ et al. 2015).
Additionally, vaccine hesitancy should not always be viewed as negative. One could
argue that it is natural that the public query and would like more information about
health interventions. Questioning science is not a sign of ignorance but is endorsed by
highly educated individuals (Beck U 1992), who perceive the biggest risk to be trusting
blindly (Hobson-West P 2007). Thus, throughout this thesis, | aim to move away from
sentiments that blame women who do not vaccinate, towards an in-depth understanding

of the variety of concerns relating to vaccination.

Some, like Ulrich Beck, also see vaccine hesitancy as a manifestation of a broader ‘age
of anxiety’ afflicting contemporary western society, and believe that we lack trust in
various institutions more often today than in the past (Beck U 1992). This view
imagines vaccine hesitancy as new and ignores the fact that anxiety around vaccination
in Britain has existed since the early 1800s, with the introduction of the smallpox
vaccine (Baker JP 2003). Vaccination at this time attracted considerable dissent,

libertarian arguments and vaccine anxieties (Leach M and Fairhead J 2007).

3

i{f Are we to be leeched, bled, blistered,
burned, douched, frozen, pilled, potioned,
ez | lotioned, salivated, by Act of Parliament?
9 (Gibbs J 1856).

James Gillray's 1802 caricature of Jenner vaccinating patients who feared it would cause the sprouting of

cattle-like appendages. Image source: Wellcome Library / Wellcome Images.

3 For a definition of neoliberalism, please see page 17.
10



The generalised rhetoric of a recent loss or breakdown of trust also does not answer
many questions, such as what exactly trust is, and how it should be conceptualised. This
causes problems with the ways that notions of trust, risk and resistance are leveraged in
dominant policy arguments. Emphasising the negative, such as deficits of public trust,
obscures people’s thoughts and actions surrounding vaccination; how people’s socio-
economic positions influence vaccine acceptance and how they are treated in healthcare
settings; and how vaccination makes sense within people’s everyday lives, experiences
and values. As Shiloh (age 19), a participant in this study stated when discussing her

maternal vaccination decision, “I said no for a reason”.

Additionally, discourses about loss of trust impose a normative vision of the state and
the pharmaceutical industry as technocratic, trustworthy and a-political (Leach M and
Fairhead J 2007), so that when the public are suspicious of certain technologies, they
are perceived as irrational or ignorant. On the other hand, when they accept vaccination,
some population groups are portrayed as passively complying, when they may not
actually be comfortable with their decision, for example due to feeling pressured into
vaccinating, or not having a discussion about it with their healthcare professional in

which their concerns were addressed.

Along a similar vein, research focusing on parents’ engagement with vaccines has been
dominated by analysis of the direct influences on their choices, in particular scientific
and media information, which have led health policy to focus on information and
education campaigns, which normally focus on the benefits of vaccination, and the risks
of diseases (Poltorak M, Leach M et al. 2005). Discourses about risk are beneficial to
institutions promoting vaccination because they imply predictability, control and
manageability, which is important given the large-scale universal aspirations of mass
immunisation. However, due to being women, and in a liminal space (an intermediate
state of "in between", in which individuals are removed from their usual identity while
undergoing personal or social transformation (Turner V 1969)), pregnant women are
conceptualised, according to the risk discourse, as doubly at risk as they are responsible
for two bodies. In this way, they are perceived to be risky and dangerous to
sociocultural order, held to extremely high standards of risk management, and requiring

surveillance and self-regulation (Lupton D 1999).
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In this way, reproductive risk is individualised, and focuses on pregnant women’s
‘chosen’ behaviour as the primary site where reproductive risk ought to be rationally
self-managed to ensure the optimum health of her foetus, without appreciating the social
nature of decision-making or-with regards to vaccination-notions of herd immunity*
(Kukla R 2010). Such discourses make healthcare decision-making during pregnancy,
including around maternal vaccination, particularly difficult. It also means that when
people dissent from, question or fail to respond as expected to public health messages,
or healthcare interventions such as vaccination, a common tendency is to interpret this
as a failure to understand, or a breakdown of public trust. Such perceptions focus on
what the public do not think or understand, rather than what they do think and
understand, and ignores the forms of knowledge, experiences, emotions, and social
commitment that people bring to how they perceive vaccination, and which shape their
concerns about it. Ultimately, risk discourses miss the disconnect between people’s own
framings and expectations of vaccines, and those of the institutions involved in
providing them. In reality, decisions regarding vaccination are not always based upon
conscious deliberations of available information and calculable probabilities
(MacDonald NE, Smith J et al. 2012), but are made based on personal and family health
histories and engagements with health services, birth experiences (in the case of

maternal vaccination), emotions, social relations, and individual characteristics.

Debates around vaccination also reflect questions of morality, critical engagements (or
disengagement) with local and national political histories, and the legacy of particular
interactions between populations and institutions of the state, science, and the media
(Leach M and Fairhead J 2007). Perceived risks (such as vaccine side effects) often
require expert identification and calculation and so people must rely on expert advice
about what risks are prevalent. However, the public are aware that experts disagree with
each other, that science and technology often generate risks, and that there are
conflicting business, political and financial motives in the development and delivery of
healthcare technologies. As a result, people are challenged by continued uncertainties

about what information and advice to trust (Giddens A 1990).

4 The shared protective effect conferred on unimmunised individuals when a sufficiently large proportion of the
population is immunised. Committee on the Assessment of Studies of Health Outcomes Related to the Recommended
Childhood Immunization Schedule (2013). The Childhood Immunization Schedule and Safety: Stakeholder
Concerns, Scientific Evidence, and Future Studies Washington, DC, National Academies Press.

12



For anthropologists, social context must be taken into account, and an understanding of
the relations between the body and the socio-political economy gained, to turn mere
speculation about a population, into meaning (Douglas M 1994). For example, the
worry about receiving too many vaccines could relate in some contexts to an individual
focus on ‘overloading the immune system’ (Hilton S, Petticrew M et al. 2006).
However, in a more socio-political sense, it can also be argued to echo everyday
experiences and concerns with unpredictable and complex government, corporate, and
technical systems (Biss E 2015), especially today in the UK, where funding cuts to the
National Health Service (NHS) are greatly affecting the quality of, and access to
healthcare (Robertson R, Wenzel L et al. 2017), and are a source of considerable public

concern.

As a medical anthropologist, throughout this thesis, | hope to demonstrate that vaccine
questioning or refusal is not simply a resistance to science and medical technology, but
is also social, political, extremely varied, complex, and context-specific. In order to
understand these complexities, | focus on how maternal vaccination fits into the various,

and always changing spheres of social and political life.

Study aim

To gain a contextualised understanding of access to, and attitudes towards maternal
vaccination among pregnant and recently pregnant women and healthcare professionals

in Hackney, London.

Objectives

1. To identify factors influencing maternal vaccination acceptance.

2. To identify attitudes and practice among healthcare professionals around maternal
vaccination and the maternal vaccination programme.

3. To compare perceptions of vaccination, and determinants of vaccination acceptance
during pregnancy, between healthcare professionals and pregnant/recently pregnant
women.

4. To make policy recommendations based on the research findings, so that maternal
vaccination can be tailored to be more acceptable and accessible to diverse

populations.

13



Research questions

The key research questions addressed in this study are:

1. What ideas, norms, beliefs and experiences concerning maternal vaccination prevail
among pregnant/recently pregnant women from various backgrounds and identities?
2. What ideas, norms, beliefs and experiences concerning maternal vaccination prevail
among healthcare professionals?

3. How do ideas, norms and beliefs about maternal vaccination differ between
healthcare professionals and pregnant/recently pregnant women?

4. How could factors influencing vaccination acceptance articulated through this

research inform strategies to improve maternal vaccination acceptance?

A note on the use of the term ‘ethnicity’

Socio-economic status, gender and ethnicity are key factors of interest in this thesis in
terms of how these identities influence access and attitudes towards maternal
vaccination. | believe it is important to explain how I use the term ‘ethnicity’ throughout
the thesis due to the problems that have in the past, been associated with the use of the

term.

Ethnicity is imprecise and fluid, and can be described as a multifaceted quality that
refers to a group to which people belong or are perceived to belong due to certain shared
characteristics, including geographic and ancestral origins, usually with an emphasis on
language and traditions (Bhopal RS 2007).

In this study, | aimed to capture the views of women from a wide range of ethnicities, as
well as recent migrants. | also took into account how other intersecting identities,
including class and gender may affect vaccination acceptance. This is because in
focusing on only one aspect of a person’s identity or social situation, such as ethnicity
or class, researchers can implicitly deny the validity of others (Crenshaw K 1991). In
doing so, they miss the ways in which power is exercised over the various social
categories one belongs to. For example, Black women, at the intersection of belonging

to both a sex and an ethnicity that experiences prejudice, may experience higher levels

14



of discrimination and oppression than White women, who, while experiencing

discrimination for their sex, do not normally suffer socially due to their ethnicity.

An analysis of differing levels in access of, and acceptance of healthcare technologies
requires data and classification by socio-economic status and ethnic group. The
categorisations of various ethnicities are socially constructed, and the process of
categorisation is in itself an exercise of power. However, to acknowledge this is not to
say that such categories have no significance in our world (Crenshaw K 1991). It is
possible to retain the idea of race/ethnicity, provided that it is used only as a politicised
concept and in order to ascertain between which groups health disparities exist (Fischer
M 2007). With this in mind, for the demographic questions included in my topic guide,
| asked participants how they would describe their nationality/ethnicity and in which
country they were born. Self-assignment does pose some problems because people can
change their assignment over time. For example, in a study following the 1991 British
census, 12% of ‘Blacks’ altered their ethnic group, as well as 22% of the ‘Other’
category (Bhopal RS 2007). However, by taking this approach, | was able to avoid
making assumptions about ethnicity, or classifying people into tightly defined
categories within which they may not feel represented. For example, the term ‘Asian’ is
popular as a means of categorisation in surveys, however, it is an extremely broad term

which masks variation by country, religion etc.

Ethnicity in this study was thus understood as a factor that could influence vaccination
acceptance, but, even in Chapter 5-where | explore the specific concerns related to
maternal vaccination among Black British Caribbean participants-was by no means pre-
determined as the only factor related to vaccination acceptance. Through this approach,
| aimed to avoid the realm of moral assumptions regarding who vaccinates and who

does not, and to move into the socio-political domain of vaccination.

Outline of thesis

Thus far, | have provided an introduction and background to the study, including the
reasons for, and the state of maternal vaccination in the UK, and an analysis of the
history of vaccine hesitancy, and highlighted current vaccination concerns. | have also
outlined the study aim, objectives and research questions. In Chapter 1, | include a
detailed review of the literature on maternal vaccination acceptance globally, in order to
15



outline what is currently known about the topic in academia and in healthcare settings.
In Chapter 2, | explain why the study was conducted, highlighting the gaps in
knowledge around factors influencing maternal vaccination acceptance, and the
importance of anthropological, in-depth research into vaccine hesitancy. In Chapter 3, |
describe how the study was designed, including an outline of the theories informing the
study design, fieldwork, and analysis. These theories draw on anthropological works
that address diverse conceptualisations and practices around vaccination and healthcare,
for example (Leach M and Fairhead J 2007) and (Mol A 2008). Additionally, ideas for a
relational approach to care are explored using the theory of relational autonomy
(Mackenzie C and Stoljar N 2000). These theories are supported by Foucault’s notions

of biopolitics’ and ‘governmentality’. Governmentality seeks to,

...incite, reinforce, control, monitor, optimize, and organize the forces under it: a
power bent on generating forces, making them grow, and ordering them, rather
than one dedicated to impeding them, making them submit, or destroying them
(Foucault M 1976).

According to Foucault, this regulation of society is achieved through ‘biopolitics’,
which, guided by the state, involves the “explosion of numerous and diverse techniques
for achieving the subjugations of bodies and the control of populations” (Foucault M
1976). Within this thesis, | use these framings to explore the contradictions that exist
between the push for high levels of vaccination acceptance, and popular notions of
patient choice.

The final sections of Chapter 3 explain the reasons for choosing the study site
(Hackney) and information about the borough; methods used for recruiting sites within
Hackney (such as general practitioner (GP) practices) through which participants were
recruited; methods used for participant recruitment; and data collection methods (such
as in-depth interviews). Finally, I explain how the data was analysed with a thematic

analysis approach.

The beginning of Section 2 provides details of the included sites through which
participants were contacted; the number of participants recruited for each data collection
method, as well as their key demographics; and includes an overview of the themes
identified from the fieldwork. The subsequent chapters 4-6 in Section 2 of the thesis

contain the fieldwork findings. The key focus of each of these chapters is based on one
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or more of the key themes identified from the fieldwork, underpinned by the theories

that have informed the study mentioned above.

Drawing on notions of governmentality and biopolitics (Foucault M 1976), in Chapter
4, | analyse pregnancy in the particular context of neoliberal forms of governance. The
neoliberal turn in the early 1980s engendered an ideology of “liberating individual
entrepreneurial freedoms and skills within an institutional framework characterized by
strong property rights, free markets and free trade” (Harvey D 2005). Neoliberalism also
included the desire to expand the domain of markets in areas such as healthcare,
education and water provision which, until the 1980s, were largely outside the market
economy in the UK and other Western nations (Ives A 2015). In analysing what it is to
be pregnant in this context, | demonstrate how wider socio-economic and political
concerns (such as the neoliberal focus in healthcare, which expects pregnant women to
be autonomous, self-caring individuals (Lupton D 1995)), influence how pregnancy is
‘performed’, and thus, perceptions of, and access to maternal vaccination. | analyse how
factors pertaining to the structural features of the health care system, features of
individuals, process factors, and the cultural acceptability of vaccination, influence
vaccine acceptance; cautioning that efforts to increase acceptance of, and access to
vaccination among specific population groups should not blame certain population
groups for under-vaccination. In turn, | also analyse why vaccines provided during

pregnancy become the focus of wider socio-political reflection.

While in Chapter 4 | analyse the broader ways in which ‘the system’ can influence
access to, and acceptance of healthcare interventions such as vaccination, in Chapter 5, |
focus more specifically on how the healthcare system and the state can exclude specific
population groups from healthcare and produce inequities in access to healthcare
between populations of various intersecting identities. | take into account social
influences and current and historically located dimensions of governance, focusing
especially on family influences on perceptions and decisions concerning vaccination,
and consider how these factors affect vaccination acceptance, particularly among the
self-described Black British Caribbean women in my study. This is because participants
from this population had striking concerns about vaccination, which were linked to
perceptions of the UK government, and were greatly influenced by familial views
towards vaccination. | demonstrate how a more holistic and context-specific approach to

encouraging vaccination acceptance, which tailors immunisation services to specific
17



communities, and where family members are involved in discussions about vaccination
decisions, would enable healthcare professionals to be better equipped to talk about

vaccination concerns with pregnant women.

In Chapter 6, | critique the illusion of autonomy and choice that is popular in healthcare
settings today, while policy-makers and healthcare professionals simultaneously expect
the public to comply to vaccination advice. | demonstrate how the relational conception
of autonomy-which I use in this chapter to analyse how relationships with, and
recommendations from healthcare professionals affect pregnant women’s vaccination
decisions-can be used to more effectively engage with pregnant women and their
vaccine decision-making. This is because such an approach considers the impact of
social relationships on healthcare decisions, and (as focused on in this chapter), in the
form of support from healthcare professionals, is not an affront to individual autonomy,
but can actually support it (Kukla R 2005). I discuss how the features of a relational
approach to care could increase levels of trust in vaccination and thus create higher rates
of vaccination acceptance, whilst acknowledging the difficulties of implementing this

approach within the currently difficult financial state of the NHS.

In chapter 7, | discuss how the focal theories which run through the thesis contributed to
the analysis and synthesise the findings according to the study’s research questions. I
also outline the main limitations to the study. Finally, in Chapter 8, | make
recommendations as to how the findings of this study can contribute to ensuring

maternal vaccination is accessible and acceptable to more women during pregnancy.
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Chapter 1: Literature Review

In this chapter, | present a review of the literature, conducted in April 2015 as part of
my PhD, on factors influencing maternal vaccination acceptance globally. The review
was published in Vaccine in October 2015 (Wilson RJ, Paterson P et al. 2015). At the
end of this chapter, | summarise the literature on factors influencing maternal
vaccination acceptance identified since the literature search for this review was

conducted.
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Maternal vaccination has been evaluated and found to be extremely effective at preventing illness in
pregnant women and new-borns; however, uptake of such programmes has been low in some areas.

To analyse factors contributing to uptake of vaccines globally, a systematic review on vaccine hesitancy
was carried out by The Vaccine Confidence Project in 2012. In order to further analyse factors contribut-
ing to uptake of maternal immunisation, a further search within the broader systematic review was
conducted using the terms ‘Pregnan®’ or ‘Matern™. Forty-two articles were identified. Pregnancy-related
articles were further screened to identify those focused on concerns, trust and access issues regarding
maternal vaccination reported by pregnant women and healthcare workers. Thirty-five relevant articles
were included which were then searched using the snowballing technique to identify additional rele-
vant references cited in these articles. A search alert was also conducted from February to April 2015
in PubMed to ensure that no new relevant articles were missed. A total of 155 relevant articles were
included.

Most of the literature which was identified on hesitancy surrounding vaccination during pregnancy
reports ondeterminants of influenza vaccine uptake in North America. Research conducted in low-income
countries focused primarily on tetanus vaccine acceptance. The main barriers cited were related to vaccine
safety, belief that vaccine not needed or effective, not recommended by healthcare worker, low knowl-
edge about vaacines, access issues, cost, conflicting advice. From the point of view of healthcare workers,
barriersincluded inadequate training, inadequate reimbursement and increased workload. Twenty-seven
out of 46 (59%) articles mentioning ethnicity reported lower rates of coverage among ethnic minorities.

Barriers to vaccination in pregnancy are complex and vary depending on context and population. There
are wide gaps in knowledge regarding the attitudes of healthcare workers and how ethnicity and gender
dynamics influence a pregnant woman'’s decision to vaccinate.

© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Over the past two decades, tremendous progress has been
made in halving worldwide maternal and child deaths, supported
by the drive to meet Millennium Development Goals (MDGs) by
2015. One of the targets of UN The Sustainable Development Goals
(SDGs) aims to continue this momentum by reducing the global
maternal mortality ratio to less than 70 per 100,000 live births

[1].

* Corresponding author at: London School of Hygiene and Tropical Medicine,
Keppel Street, London WC1E 7HT, United Kingdom. Tel.: +44 020 79272858.
E-mail addresses: rose.wilson@|shtm.ac.uk (R.J. Wilson),
Pauline.paterson@Ishtm.ac.uk (P. Paterson), Caitlin jarrett@lshtm.ac.uk (C. Jarrett),
Heidi.larson@Ishtm.ac.uk (H.]. Larson).

http://dx.doi.org/10.1016/j.vaccine.2015.08.046

Maternal vaccination programmes have been evaluated and
found to be extremely effective at preventing illness in pregnant
women and new-borns [2]. The pertussis vaccine is given as
part of a combined product: diphtheria/tetanus/acellular per-
tussis/inactivated polio vaccine (dTaP/IPV) [3]. Influenza and
pertussis vaccinations during pregnancy are now offered in many
countries, including Australia, Belgium, Canada, China, France,
Germany, India, Mexico, the Netherlands, Poland, Spain, Slove-
nia, Switzerland, Turkey, the UK and the USA. The monovalent
maternal tetanus vaccination is implemented as part of the rou-
tine immunisation programme in most developing countries.
Group B Streptococcus (GBS), Respiratory Syncytial virus (RSV) and
Cytomegalovirus (CMV) vaccines are also currently being devel-
oped for use in pregnancy.

Pertussis and influenza are preventable diseases with poten-
tially severe consequences for new-born infants and in the case of

0264-410X/© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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influenza, for pregnant women. Infants under the age of 6 months
are vulnerable to transmission of pertussis and influenza infection
from others, especially their mothers. The most common clinical
syndromes due to pertussis, requiring intensive care admission
in infants, are apnoea, pneumonia and seizures. Most deaths are
associated with the presence of pneumonia [4].

Over six million children under the age of five died in 2013 and
more than half of these deaths were due to conditions that could be
prevented or treated with access to simple, affordable interventions
such as vaccination [5]. Mortality reduction in new-born infants
under 1 year of age has been gradual, especially in the highest bur-
den countries in Africa [6], declining on average three percent per
year since 1990 [7]. The relative proportion of new-born deaths
now accounts for about 44% of the total under-five mortality and
new-borns are projected to make up 55% of all under-five mortal-
ity by 2035 [8]. If the present rate of decline continues, it will be
over a century before an African new-born baby has the same sur-
vival probability as one born in Europe or North America in 2013 -
three times longer than this decline took in industrialised countries
before neonatal intensive care began [6].

Childhood deaths associated with influenza are most frequentin
infants under the age of 6 months; influenza can also cause bacte-
rial pneumonia and otitis media. Maternal influenza infection has
been associated with an increased risk of hospitalisation relative
to non-pregnant women of the same age: in an analysis of acute
respiratory illness visits within a managed-care organisation, non-
pregnant women had ten excess visits per 1000 compared with
23.7 excess visits per 1000 among pregnant women [9].

Influenza and pertussis vaccine uptake in pregnancy are around
40% [10] and 62.3% [11] respectively in England. However, lower
uptake rates have been reported in some areas of the UK and in
other countries, due to challenges such as lack of knowledge on the
part of health care workers (HCW) and pregnant women related
to the safety and efficacy of vaccines provided during pregnancy
[12], complex delivery arrangements involving different HCW,
challenges in data collection and reporting [13] and because the
vaccines were newly introduced. Pregnant women and HCW also
report feeling confused by mixed messages regarding vaccination
and medication in pregnancy.

Maternal and neonatal tetanus (MNT) are among the most com-
mon lethal consequences of unclean deliveries and umbilical cord
care practices in many countries [14]. However, on the basis of
cause-of-death trends (2000-2012), tetanus had the largest rela-
tive decrease, of more than two-thirds from 1.3 deaths (per 1000
live births) to 0.4. This decrease is associated with substantial
increases in tetanus toxoid vaccination [15] and may also relate
to improved cleanliness, cord care practices and education [16].
High vaccination uptake however, must be sustained as there is no
herd immunity effect against tetanus. Neonatal tetanus is an acute
disease presenting initially with loss of ability to suck, followed by
generalised rigidity and painful muscle spasms as the disease pro-
gresses. Most (90%) cases of neonatal tetanus develop symptoms
during the first 3—-14 days of life with the majority presenting at 6-8
days. Mortality is very high: in the absence of medical treatment,
case fatality approaches 100% [17].

In terms of new vaccines in the pipeline, preclinical and human
phase I studies of GBS vaccine have been completed demonstrat-
ing the safety and immunogenicity of the vaccine. Phase Il vaccine
trials are still needed to determine the clinical efficacy of mater-
nal GBS vaccination [18] but acceptability of this vaccine would
be extremely important as women colonised with GBS during
pregnancy are at increased risk of premature delivery and peri-
natal transmission of the organism. Amniotic infection can result
in maternal sepsis and very rarely, meningitis [ 19]. Though there
are very little data on neonatal GBS disease worldwide, studies in

African countries have indicated incidence as high as 1.21 per 1000
live births [20].

Multiple vaccine candidates and at least one second-generation
monoclonal antibody are currently in clinical testing for RSV.
Globally, RSV is responsible for over 30 million new acute lower
respiratory infection episodes in children under five, resulting in
more than 3.4 million hospital admissions each year. Over 90% of
all RSV-associated deaths are estimated to occur in low and middle-
income countries (LMIC) [21].

With regards to CMV, two different vaccines showed promis-
ing results in phase II clinical trials that studied healthy adults
and immunocompromised solid-organ and bone-marrow trans-
plant recipients, respectively [22].

Some challenges to obtaining high vaccination uptake during
pregnancy are due to “vaccine hesitancy”. Vaccine-hesitant indi-
viduals may refuse some vaccines, but agree to others or delay
vaccines and are influenced by a number of factors including issues
of confidence, complacency and convenience/access [23].

The Strategic Advisory Group of Experts (SAGE) on Immunisa-
tion established a Working Group dealing with vaccine hesitancy
in March 2012 [24]. The working group drafted a “Model of deter-
minants of vaccine hesitancy” (Fig. 1) organised around three
key domains: (1) contextual influences - including historic, socio-
cultural, environmental, health system/institutional, economic or
political factors; (2) individual and group influences - including
influences arising from personal perceptions of the vaccine or
influences of the social/peer environment; and, (3) vaccine and
vaccination-specific issues which are directly related to the char-
acteristics of the vaccine or the vaccination process (Fig. 1). This
model includes a broad selection of factors that have been identi-
fied as potential influencers of vaccine hesitancy drawn from the
collective experience and insights of the SAGE WG members [23].
The model has been used in this literature review to categorise
concerns surrounding vaccination during pregnancy.

To address some of these issues, communication strategies
around the safety and effectiveness of the inactivated influenza and
acellular pertussis vaccines in pregnancy have targeted pregnant
women and HCW in some settings [25,26]. However, a vaccine
hesitancy literature review conducted by The Vaccine Confidence
Projectin 2012 found only 42 out of 1164 articles focusing on vacci-
nation during pregnancy and there have only been four systematic
literature reviews conducted on factors associated with vaccina-
tion uptake during pregnancy. All of these reviews focused solely
on the influenza vaccine. Two were published in 2010 [27,28], one
in 2011 [29] and one in 2014 (with a search that was performed
up to November 2013) [30]. The Bulifon et al. [27] article identified
influences on decision-making for influenza A/H1N1v vaccination
among pregnant women. The lack of information on influenza vac-
cination for pregnant women and confusing information relating
to the risk of adverse foetal events following vaccination were
reported. In France, these concerns led to the vaccine being dis-
credited by the mass media and in the population before it became
available. The Guthmannetal. [28]article focused on reasons for the
low uptake of the influenza vaccine in all groupsin France, including
pregnant women. Bish et al. [31] carried out a systematic litera-
ture review to examine the psychological and demographic factors
associated with uptake of vaccination globally during the 2009 pan-
demic and Yuen et al. [30] carried out a literature review of factors
influencing uptake of influenza vaccination during pregnancy in
North America.

With reference to the barriers to vaccination during pregnancy
mentioned above and in the SAGE working Group Model of Deter-
minants of Vaccine Hesitancy, the aim of this literature review
is to analyse factors influencing uptake of vaccines in pregnancy,
focusing on maternal and HCW concerns, trust and access issues.
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Fig. 1. SAGE Working Group (WG) “Model of determinants of Vaccine Hesitancy”.

Source: Larson et al. [23].

2. Methods
2.1. Search strategy

To analyse factors leading to uptake of all vaccines globally, a
systematic review on vaccine hesitancy was carried out by The
Vaccine Confidence Project in 2012 [23]:

2.1.1. Systematic review on vaccine hesitancy search strategy

A search strategy was developed in Medline and then adapted
as required by differential indexing across several multidisci-
plinary mainstream and regional databases including: Medline,
Embase Classic & Embase, Psychinfo, Cochrane, CINAHL Plus,
Web of Science, IBSS, LILACS, AfricaWidelnfo and IMEMR. The
strategy included an extensive list of keywords (Table 1) and
related MeSH/subject headings in an effort to capture the many
dimensions and expressions of vaccine confidence, trust and
hesitancy.

Table 1
Keywords used in search strategy for literature review on vaccine hesitancy.

Vaccin® OR immunis” OR immuniz*
AND
Anxiety OR doubt” OR trust OR intent® OR dilemma® OR attitude® OR
distrust OR mistrust OR controvers® OR objector® OR awareness OR
dropout” OR Perception® OR misconception® OR uptake OR behavi*r OR
exemption® OR refus* OR misinformation OR barrier® OR belief* OR fear*
OR rejection OR opposition OR choice* OR criticis® OR hesitanc* OR
rumo™r OR delay OR mandatory OR accept™ OR concern® OR compulsory
OR knowledge