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Background: Priority patients in England were offered
COVID-19 vaccination by mid-April 2021. Codes in
clinical record systems can denote the vaccine being
declined. Aim: We describe records of COVID-19 vac-
cines being declined, according to clinical and demo-
graphic factors. Methods: With the approval of NHS
England, we conducted a retrospective cohort study
between 8 December 2020 and 25 May 2021 with
primary care records for 57.9 million patients using
OpenSAFELY, a secure health analytics platform.
COVID-19 vaccination priority patients were those
aged = 50 years or = 16years clinically extremely vul-
nerable (CEV) or ’at risk’. We describe the proportion
recorded as declining vaccination for each group and
stratified by clinical and demographic subgroups, sub-
sequent vaccination and distribution of clinical code
usage across general practices. Results: Of 24.5 mil-
lion priority patients, 663,033 (2.7%) had a decline
recorded, while 2,155,076 (8.8%) had neither a vaccine
nor decline recorded. Those recorded as declining, who
were subsequently vaccinated (n =125,587; 18.9%)
were overrepresented in the South Asian population
(32.3% vs 22.8% for other ethnicities aged = 65 years).
The proportion of declining unvaccinated patients was
highest in CEV (3.3%), varied strongly with ethnicity
(black 15.3%, South Asian 5.6%, white 1.5% for > 80
years) and correlated positively with increasing depri-
vation. Conclusions: Clinical codes indicative of COVID-
19 vaccinations being declined are commonly used in
England, but substantially more common among black
and South Asian people, and in more deprived areas.
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Qualitative research is needed to determine typical
reasons for recorded declines, including to what extent
they reflect patients actively declining.

Introduction

On 8 December 2020, the National Health Service
(NHS) in England administered the first coronavirus
disease (COVID-19) vaccination as part of a vaccine
campaign to combat the ongoing COVID-19 pandemic.
General practices were required to ensure that in addi-
tion to any national call/re-call service, they used
existing tools to write, text or call patients [1]. By mid-
April 2021, all people in England included in the ini-
tial Joint Committee on Vaccination and Immunisation
(JCVI) vaccine priority groups (Table 1) had been invited
to receive a COVID-19 vaccination. Following this, invi-
tations were extended to all other adults [2]. We have
previously described detailed trends and clinical char-
acteristics of COVID-19 vaccine recipients using 57.9
million patients’ records [3] and have published a
weekly report (https://reports.opensafely.org/reports/
vaccine-coverage). During the campaign, 19 of 20 peo-
ple aged = 5o years received their first vaccination.
However, concerns remained around lower vaccine cov-
erage in some groups, particularly ethnic minorities

[3,4].

In England, electronic health record (EHR) software has
the functionality to record when a vaccination has been
declined, and Systematized Nomenclature of Medicine
-- Clinical Terms (SNOMED-CT), the mandated coding
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TABLE 1

Priority groups for COVID-19 vaccination advised by the Joint Committee on Vaccination and Immunisation (JCVI) [8],
compared with the priority groups used in this report, England

Groups used in this report
JCVI risk group [8] Group
name

Priority

group Priority group

Combined group

Residents in a care home for older adults Residents in a care home for older adults, aged
1 > 65 years Care home
Staff working in care homes for older adults
All those aged 2 80 years 2 65
2 All those aged = 80 years 2 80
Frontline Health and social care workers
3 All those aged = 75 years of age All those aged = 70 years 70-79
All those aged 270 years and
Clinically extremely vulnerable individuals (not
4 clinically extremely vulnerable individuals including pregnant women and those aged < 16 CEV CEV/at risk
(not including pregnant women and those years)
aged < 16 years)
5 All those aged = 65 years 65-69 2 65
6 Adults aged 16-65 years in an at risk group At risk CEV/at risk
7 All those aged 2 60 years 60-64
8 All those aged =2 55 years 55—-59 50i—64
9 All those aged = 50 years 50-54

CEV: clinically extremely vulnerable; JCVI: Joint Committee on Vaccination and Immunisation.

The final column indicates how priority groups are combined into three larger groups where this was necessary for data presentation.
Although pregnant women were not included in the CEV or at risk groups on the basis of their pregnancy, some pregnant women will be
included in these groups based on other criteria. Each patient was assigned only to their highest priority group and not included again as

part of any other priority group.

language in NHS primary care, has several codes that
may be used for this purpose (Supplementary Table
S2A lists the SNOMED codes related to COVID-19 vac-
cines being declined). These codes may be used where
a patient has explicitly and absolutely refused a vac-
cine; however, they may also sometimes be used for
other reasons, such as when a patient wishes to delay
getting the vaccine, e.g. because of illness, or rejects
a vaccine invitation from one organisation after book-
ing an appointment to be vaccinated elsewhere. An
additional range of codes are available to indicate
other situations including contraindications, vac-
cination appointments being missed or the vaccine
being ‘not given’ (Supplementary Table S2B lists the
SNOMED codes related to COVID-19 vaccinations not
being done), but their usage may occasionally cross
over. As there is no comprehensive national guidance
or specification on how general practices should use
these codes, the individual general practices may also
use them to facilitate the organisational delivery of
this large-scale vaccination campaign. For example, in
order to prevent further automated invitations from the
EHR system, a general practice may add a code indicat-
ing a patient has declined when no response has been
received after a certain number of invitations, or they
may be used in uncertain circumstances such as to
note a possible intolerance.

In this study, we aimed to describe the patterns in
recorded COVID-19 vaccine declines among 24.5 mil-
lion priority patients, by examining the pseudonymised
records of 57.9 million patients (ca95% of registered
patients in England) held in the OpenSAFELY platform,
a secure analytics platform for NHS patient data [5].

Methods

Study design

We conducted a retrospective cohort study using gen-
eral practice primary care EHR data from all England
general practices supplied by the EHR software pro-
viders EMIS and TPP (ca95% of registered patients in
England). Follow-up began on 8 December 2020, the
start of the national vaccination campaign, and ended
on 25 May 2021, which was the latest date available
at the time of analysis and more than 1 month after all
those in priority groups had been offered a vaccination

[2].

Study population

We included all patients registered with a general prac-
tice in England using EMIS or TPP software on 25 May
2021 and identified as belonging to a vaccine priority
group (Table 1). We additionally excluded patients with
an unknown date of birth (i.e. age»>120 years) or sex.
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FIGURE 1

Recorded COVID-19 vaccination status of patients in OpenSAFELY, England, 8 December 2020-25 May 2021

(n = 24,476,809)
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A. Cumulative percentage of patients in each priority group recorded as declining a COVID-19 vaccination and remaining unvaccinated.

B. Recorded COVID-19 vaccination status for patients by priority group. ‘Declined’ excludes patients with a recorded vaccination.

‘Vaccinated’ includes those previously recorded as declining.

Data source

Primary care records managed by EMIS and TPP were
accessed through OpenSAFELY, an open-source data
analytics platform created by our team on behalf of
NHS England to address urgent COVID-19 research
questions (https://opensafely.org). OpenSAFELY pro-
vides a secure software interface allowing a feder-
ated analysis of pseudonymised primary care patient
records from England in near real-time within the
EMIS and TPP highly secure data environments. Non-
disclosive, aggregated results are exported to GitHub
(https://github.com) where further data processing and
analysis takes place. This avoids the need for large vol-
umes of potentially disclosive pseudonymised patient
data to be transferred off-site. This, in addition to other
technical and organisational controls, minimises any
risk of re-identification. The dataset available to the
platform includes pseudonymised data such as coded
diagnoses, medications and physiological parameters.
No free text data are included. All activity on the plat-
form is publicly logged and all analytic code as well as

www.eurosurveillance.org

supporting clinical coding lists are automatically pub-
lished. In addition, the framework provides assurance
that the analysis is reproducible and reusable. Further
details on our information governance, ethics and plat-
form can be found below in the Ethical Statement at the
end of the article.

COVID-19 vaccine status

Vaccine administration details are recorded in the
National Immunisation Management Service (NIMS)
and electronically transmitted to every individual’s
general practitioner (GP) record on a daily basis. We
ascertained which patients had any recorded COVID-
19 vaccine administration code in their primary care
record. We also captured other clinical codes for a
COVID-19 vaccination that may have been entered out-
side of the usual system (Supplementary Table S1 lists
the SNOMED codes related to COVID-19 vaccines being
given). Patients were considered to be vaccinated if
any COVID-19 vaccination record or code was present,
irrespective of the number of doses received.
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FIGURE 2

Percentage of patients who had a COVID-19 vaccination decline recorded and were unvaccinated in OpenSAFELY by

priority group, England, as per 25 May 2021 (n = 483,791)
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FIGURE 3

COVID-19 vaccination status recorded for patients in OpenSAFELY for three combined priority groups split by broad
ethnic groups, England, as per 25 May 2021 (n = 24,476,809)
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FIGURE 4

Patients in each priority group who were later vaccinated, after previously being recorded as declining a COVID-19 vaccine,

England, as per 25 May 2021 (n = 125,587)

A. Priority groups

Per cent latervaccinated

30+
254
20
c
g 159
)
o
104
5-
o
~
: 8 2 &5 8 % § 3 %
N
£ R & 2 8 "R
©
S
=
Wave
C. Length of time from decline to vaccination
12,0004 3
«
=
o
©
o
2
(=}
]
el
€
>
=2

=80
70-79
CEV
65-69
At risk

o
£
S

<
L
©
o

£

. 0 to <2 weeks
2 to <4 weeks

COVID-19: coronavirus disease.

55-59

1 to <2 weeks
N > > months

50-54

A. Percentage of those in each priority group who were later vaccinated.

B. High level ethnicity

40+

35 1

30

25 A

204

15 4

10 A

White Mixed

B [n care home

»80
m 70-79

South Black Other Unknown
Asian
mm CEV 60-64
. 65-69 N 55-59
At risk 50—54

B. Percentage of those in each priority group who were later vaccinated by ethnicity and priority group.

C. Number of patients in each priority group who were later vaccinated, by length of time between the recorded decline and the vaccination
(labels show percentages). The youngest eligible group (aged 50-54 years) was eligible for only 1 month at the time of analysis, although
some healthcare workers counted in this group would have been eligible much longer.
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FIGURE 5

Histograms showing variation in the number of patients in priority groups per practice recorded as declining a COVID-19
vaccination, England, as per 25 May 2021 (n = 663,033)
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In March 2021, NHS Digital published a news arti-
cle listing COVID-19 vaccination codes [6]. From this
document, we identified all codes indicative of declin-
ing a COVID-19 vaccine as those containing the word
‘declined’ in the description (Supplementary Table
S2A). We included three additional codes fitting this
pattern, either reported in the national COVID-19
Vaccination Uptake Reporting Specification [7], or inac-
tive codes. Patients were assigned to the declined
group if they had any code for a COVID-19 vaccina-
tion being declined, irrespective of their vaccination
status. We describe subsets of the declined group
as follows: (i) those who had already had a COVID-19
vaccination (declined post-vaccination), (ii) those who
later received their first dose, at minimum a day after
the decline was recorded (declined then received) and
(iii) those with no recorded vaccination (remaining
declined). In patients with no recorded vaccination or
declined code, we looked for any other records indicat-
ing an attempt or intention to be vaccinated, e.g. a con-
traindication or ‘did not attend’ (Supplementary Table
S2B) and assigned these patients to the ’contrain-
dicated/unsuccessful’ group. All other unvaccinated
patients were assigned to the 'no records’ group.

Priority groups for vaccination

We classified patients into nine priority groups (Table
1) using SNOMED-CT codelists and logic defined in
the national COVID-19 Vaccination Uptake Reporting
Specification developed by PRIMIS vi.1 [7]. These nine
groups were targeted for vaccination in the first phase
of the roll-out in England (December 2020-April 2021),
and included everyone aged 50 years and older, health
and care workers and those aged 16 yearsand olderat
increased clinical risk from COVID-19. There were two
groups at increased risk, the clinically extremely vul-
nerable (CEV) who were advised to ’shield’ to reduce
the risk of infection, and those at risk, who did not
receive that recommendation [8]. However, in order
to report age groups and clinical groups separately,
we combine the cohorts aged 70-74 and 75-79 years
together as Group 3, leaving the CEV cohort separately
as Group 4. We also limited the care home population
to those aged 65years and older(Table 1). We did not
assess eligibility for the relevant priority groups in
our analysis as defined by occupation, i.e. health and
care workers [2,3] because this information was largely
missing or unreliable in GP records. These patients
were classified into a lower priority group where appli-
cable (e.g. by clinical risk or age) and were otherwise
excluded. Each patient was assigned only to their high-
est priority group and not included again as part of any
other priority group. In line with the national reporting
specification, age was calculated as on 31 March 2021,
while other criteria were ascertained using the latest
available data at the time of analysis.

Key demographic and clinical characteristics

We extracted all patient demographics defined by
the national reporting specification, e.g. ethnic-
ity. We made a small modification to the definition

www.eurosurveillance.org

of pregnancy, restricting this to females aged under
50 years, to avoid including any codes incorrectly
recorded for males and post-menopausal women. We
also extracted demographics not defined by the speci-
fication, including the Index of Multiple Deprivation
(IMD; 2019 values [9]), derived from patient postcodes
at Lower Layer Super Output Area level [10], grouped
into quintiles.

Codelists and implementation

Information on all characteristics were obtained
from electronic primary care records by searching
TPP SystmOne and EMIS records for specific coded
data. EMIS (https://www.emishealth.com) and TPP
SystmOne (https://tpp-uk.com) are fully compliant with
the mandated NHS standard of SNOMED-CT clinical
terminology. Medicines are entered or prescribed in a
format compliant with the NHS Dictionary of Medicines
and Devices (dm+d) [11]. Codelists and logic for most
features in the national reporting specification were
automatically converted to OpenSAFELY software.

Missing data

Patients with missing ethnicity or IMD information are
included as ‘unknown’. Avery small number of patients’
vaccinations (0.0012%) or declines (0.051%) were
dated before the start of the vaccination campaign or
lacked a date altogether. Accuracy was prioritised in
determining whether a decline was recorded before
a vaccination so these patients for whom the precise
sequence could not be determined were counted in the
‘declined post-vaccination’ group. Codes specifically
relating to vaccine allergy or contraindications could
not be retrieved from the EMIS system, so a small num-
ber of affected patients will be counted in the unvac-
cinated ‘no records’ group.

Study measures

We calculated the daily cumulative number and rate of
COVID-19 vaccinations, coded vaccine declines, those
with contraindications/unsuccessful vaccinations and
those with no records related to vaccination, for each
priority group. We also measured how many people
were vaccinated after previously being recorded to have
declined, and the time between these records (o to <2
weeks, 2 to <4 weeks, 1 to <2 months,>2 months), pre-
sented as time trends, bar charts and brief descriptive
statistics. We assessed the rate of declines recorded
at practice level per thousand patients, excluding
practices with 250 or fewer registered patients in pri-
ority groups and those with less than 10 vaccinated
patients, and presented this as a histogram and heat-
map. Patient counts were rounded to the nearest 7 and
values under 7 suppressed before release from each
EHR system; practice counts of 1-3 were shown as 2.

Software and reproducibility

Data management and analysis was performed using
the OpenSAFELY software libraries (https://www.
opensafely.org) and Python (https://www.python.
org), both implemented using Python 3. This analysis
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was delivered using federated analysis through the
OpenSAFELY platform. Codelists and code for data
management and data analysis were specified once
using the OpenSAFELY tools. These were then trans-
mitted securely to the OpenSAFELY-TPP platform
within TPP’s secure environment, and separately to the
OpenSAFELY-EMIS platform within EMIS’s secure envi-
ronment, where they were each executed separately
against local patient data. Summary results were then
reviewed for disclosiveness, released and combined
for the final outputs.

Patients were not formally involved in developing this
specific exploratory study that was produced rapidly in
the context of the rapid vaccine rollout during a global
health emergency. We have developed a publicly avail-
able website https://opensafely.org through which we
invite any patient or member of the public to contact
us regarding this study or the broader OpenSAFELY
project.

Results

We present patient counts rounded to the nearest 7
to reduce identifiable patient information. Of 57.9 mil-
lion patients in total, 24.5 million (42.3%) were identi-
fied as being in priority groups, of whom 21.8 million
(89.2%) had received at least one COVID-19 vaccine
by 25 May 2021 (Table 2). Some 663,033 (2.7%) were
recorded with a code suggestive of declining a vaccine,
125,587 (18.9%) of whom were later vaccinated, while
53,543 (8.1%) had already had at least one vaccina-
tion (Table 2). Thus, 483,791 (2.0%) people in priority
groups have been recorded as declining and remain
unvaccinated. Only 15,015 patients (0.1%) had no vac-
cine or decline recorded but had a recorded contraindi-
cation or unsuccessful vaccination, e.g. did not attend
an appointment, while an additional 2,155,076 (8.8%)
had no records of vaccination, decline, contraindica-
tion or other vaccine-related codes.

Individual priority groups

The total rate of declines being recorded was highest
in the CEV group at 4.4%, followed by > 80 (3.4%), and
at risk (3.0%) (Table 2). Removing those who were vac-
cinated, CEV remained the highest with 3.3% recorded
as declining (-1.1% absolute reduction), with those
> 80 reducing to 2.1% (-1.3% absolute reduction), with
a smaller reduction for the at risk group to 2.4% (-0.6%
absolute reduction) (Figures 1and 2; see Supplementary
Table S1 for the SNOMED codes). Within the CEV/at risk
groups there was a strong correlation with age group,
and comparing each 5-year age band with other priority
groups, the percentage of people recorded as declining
was still higher in the CEV/at risk group, e.g. 1.9% vs
1.6% for 60-64 (see Supplementary Table S3 for the
vaccination status in each combined priority group);
however, the percentage vaccinated in each age band
was also higher. Patients recorded as declining a
COVID-19 vaccination accounted for approximately half
of those currently unvaccinated among the = 8o group,
and more than one third in the other three top eligibility
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groups (care home, 70-79 and CEV; Figure 1 and Table
2).

Variation by demographic factors

The percentage of patients in each ethnic group who
had a decline recorded and were unvaccinated, split by
individual priority group, is shown in Figure 2A (time
trends are presented in Supplementary Figure S1 by
combined priority groups (aged =65 years, CEV/
at risk, aged 50-64 years)). The percentage of the
white population who were recorded as declining (and
unvaccinated) was similar across each priority group
(1.3-1.5%), except for CEV and at risk groups which
were slightly higher at 2.7% and 2.3%, respectively
(Figure 2A). The variation in most other ethnic groups
was more marked, especially in the black population.
The highest rate within the black population was 15.3%
(aged = 80 years), more than 10 times greater than the
white population aged = 80 years(1.5%), while the low-
est rate was 3.2% (aged 50-54 years), still higher than
any of the groups in the white population. The percent-
age recorded as declining (and unvaccinated) in the
South Asian population was generally lower than other
non-white groups, ranging from 1.4% (aged 50-54)
to 5.6% (aged =80 years) (Figure 2A). Time trend
charts show that these differences have been con-
sistent but increasing over time (see Supplementary
Figure S1A-C for the cumulative percentage of patients
recorded as declining a COVID-19 vaccination). There
was also a much larger proportion of people in each
ethnic minority group with no records of vaccination
with no reason recorded compared with the white pop-
ulation (Figure 3).

There was a clear trend towards increased recording of
vaccination declines with increasing deprivation across
priority groups (least deprived quintile: 0.9-1.5%,
most deprived: 2.4-4.4% excluding care homes; Figure
2B). This divergence by deprivation level was also con-
sistently increasing over time (Supplementary Figure
S1D-F provides further detail on the rate of vaccination
declined by deprivation group). Presence of a severe
mental health condition was associated with lower
vaccination rates and more declines being recorded,
and a similar but less divergent pattern was seen in
those with a learning disability (Supplementary Table
S3A and B shows the vaccine status in combined
priority groups by demographic features). Among all
those with a recent pregnancy (only applicable in the
CEV/at risk group), vaccination rates were much lower
compared with others of childbearing age (38.0% in
CEV/at risk vs 67.1% and 72.6% for groups aged 16—29
and 30-39 vyears, respectively), more declines were
recorded (5.9% vs 4.2% and 3.7%), and more had no
vaccine-related records (55.7% vs 28.6% and 23.6%
(Supplementary Table S3B).

Patients who were recorded as declining and
later had a COVID-19 vaccination

Of all those in priority groups who have had a decline
recorded at any point, 18.9% later received a vaccination
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(Table 2). This conversion rate from ‘declined’ to ‘vac-
cinated’ ranged from 13.1% in the at risk group to
30.7% in the group aged = 80 years (Figure 4A). This
pattern was broadly similar in each ethnic group, but
was generally higher in the South Asian population,
which had the highest conversion rate in all but two
priority groups (Figure 4B). Among combined cohorts
aged = 65years, CEV/at risk, and aged 50-64 years,
the conversion rates in the South Asian population
were 32.3%, 25.2%, and 19.3%, respectively, vs 22.8%,
15.5%, and 16.8% for all other ethnicities combined.
The time delay between the recorded decline and the
first dose being received was primarily o—2 weeks in
the group aged 50-64 years in contrast to the older
groups (= 65years) which had a wider range of time
delays.

Variation by general practice

Almost all practices (6,290/6,364; 98.8%) had at least
one patient recorded as declining the vaccine (lim-
ited to practices with»>250 patients in priority groups
and»>10 vaccinated patients). There was a broad range
of rates per practice, with just over half of practices
havingfewer than 15 patients recorded as declining per
1,000 registered patients, and most (90%) having 50
or fewer recording a decline (Figure 5A). The majority
of practices (90%) had 60 or fewer declines recorded
per 1,000 vaccinated patients (Figure 5B). However,
there was a long tail with some practices having 300 or
more recorded declines per 1,000 vaccinated patients.
Plotting against the number of priority group patients
per practice indicates no strong correlation with prac-
tice size, although smaller practices were slightly
more likely to have higher rates of declines recorded
(Supplementary Figure S2 provides a heatmap of
practice level rates of declined COVID-19 vaccination).

Discussion

Overall, of currently registered people in priority
groups in England, almost half a million (2.0%) have
been recorded as declining a COVID-19 vaccine and
remained unvaccinated as of 25 May 2021, while 8.8%
were unvaccinated without a recorded reason. Other
reasons for lack of vaccination, such as contraindica-
tions, were rarely recorded (0.1%). Recorded declines
were most common in the CEV group. Patients from
ethnic minority groups and more deprived areas had
higher rates of vaccine decline codes. Codes for declin-
ing COVID-19 vaccines were present in almost all prac-
tices, but there was substantial variation in rates. Of
all those in priority groups who had a decline recorded
at any point, 18.9% were later vaccinated.

Among priority groups, the proportion of people
recorded as declining and being unvaccinated was
highest in the CEV and at risk groups, even when com-
paring individual 5-year age bands. In a 2020 survey,
CEV, i.e. shielding, status was associated with lower
self-reported COVID-19 vaccine hesitancy [12]. However,
we also found the percentage who were vaccinated was
higher in the CEV/at risk groups compared with others
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of the same age. Therefore, a likely explanation for our
finding is that those at increased risk because of their
clinical conditions were sent more follow-up invita-
tions, giving a greater opportunity for a vaccine to be
administered or a decline to be recorded.

Our finding of higher rates of declines being recorded
in black and South Asian groups is generally consistent
with survey data on intention to accept the COVID-19
vaccine [13-17], and with previous research on variation
in vaccine coverage in other vaccination campaigns
historically [18-20]. Similar patterns have also been
observed in other European countries and the United
States (US) [21,22].

We found that 18.9% of those initially recorded as
declining were later vaccinated. As well as those who
genuinely changed their mind, this will include some
patients who were initially undecided, temporarily
declined (e.g. due to illness), rejected a repeated invi-
tation after already booking a vaccine or had a decline
recorded in error or for administrative reasons. It may
also reflect changing preferences over time. A survey
in April 2021 indicated that 52% of those reporting they
would definitely not have the vaccine in November/
December 2020 later accepted it when offered (and
15% of those not yet offered were likely to accept)
[15], while another survey noted a reduction in hesi-
tancy from 26.9% in October 2020 to 16.9% in January/
February 2021 [23], indicating substantial shifts in pref-
erences as the campaign has progressed. In the US, a
survey revealed a high prevalence of some degree of
hesitancy even among those being vaccinated (60%),
with levels varying by age and ethnicity [24]. We found
the probability of going from recorded as declining to
being vaccinated was broadly similar across ethnic
groups, but slightly higher in the South Asian popula-
tion. Qualitative research could validate this finding,
for example by surveying a subset of patients declining
vaccination to verify that their initial intentions were
reflected in their records.

The key strength of this study is its unprecedented
scale: our source population includes 57.9 million peo-
ple, over 95% of the population in England. Another
key strength is that we identified patients in JCVI
priority groups by directly implementing the full offi-
cial SNOMED-CT codelists and logic for the national
specification, thus ensuring that our cohorts are per-
fectly in line with national procedures and clinician
expectations.

The rate of declines recorded was likely influenced by
the length of time each group was eligible for vacci-
nation, and the number of times practices attempted
to contact them, highlighting the need for ongoing
monitoring. For example, the group aged = 80 years
were invited from the start of the campaign (December
2020), while the group aged 50-54 were invited from
mid-March 2021 [25]. The data flow from mass vacci-
nation centres is thought to be largely complete, but
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some vaccination records may be missing, e.g. vaccines
delivered in inpatient settings; this may disproportion-
ately affect the CEV and at risk groups, for example
those with kidney disease [26], as such groups are
more likely to have inpatient hospital stays. It is pos-
sible that some patients had not been approached at
all, although all priority group patients had reportedly
been offered the vaccine over 1 month before our lat-
est data update [2]. However, some patients with no
vaccine-related records may not have been reached,
e.g. outdated/incorrect contact details or have left
the country. They may alternatively have chosen to
decline by not responding to the invitations, or were
undecided. Patients who did not attend are likely to be
vastly underrepresented here as data from mass vac-
cination centres only include successful vaccinations,
therefore patients who did not attend will only be
recorded for appointments booked in practice settings.

Almost all practices had at least one patient with
a declined code, indicating that these codes were
widely used. However, there was substantial variation
between practices. With no national guidance on the
use of decline codes it is likely that there was variation
in use, as well as variation in patient preference in dif-
ferent localities. For example, some practices may have
applied them to patients who simply did not respond
after several contact attempts. As such, we recom-
mend a detailed survey and/or qualitative research
with patients and NHS staff to provide more descrip-
tive information on how these codes are being used,
and to what extent they reflect patient intentions, e.g.
whether patients with decline codes were typically
more strongly hesitant than those with no records,
and also to shed light on any reasons for differences
between groups. It would also be useful to investigate
how similar codes are used in other routine vaccination
campaigns.

Our findings may have implications for targeting
patients for vaccinations in future, e.g. using targeted
communication approaches dependent on the presence
or absence of a decline. It has been shown that certain
messaging can influence those who are most hesitant
about COVID-19 vaccination [23]. By using electronic
health records for decline codes, such interventions
could be targeted and automated on a large scale.

We also recognise some limitations. Our population,
though extremely large, may not be fully representa-
tive: it does not include individuals not registered with
a general practice, or the 4% of patients registered
at practices not using TPP or EMIS. We included only
currently registered and living patients, and excluded
those who have moved away or died during the vacci-
nation campaign. Primary care records cannot reliably
be used to determine vaccine eligibility through rea-
sons of employment, and as such our priority groups
which include working-age people will contain a sub-
set who were offered the vaccination earlier than oth-
ers. The analysis of variation in declining vaccination
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among different ethnicity groups was restricted to
broad groupings in this initial exploratory analysis;
exploration of variation using a finer categorisation of
ethnicities is an area for further development.

Conclusions

Clinical codes indicative of COVID-19 vaccinations
being declined are widely recorded in English general
practice following the initial COVID-19 vaccination
campaign. Vaccination declines were more common
in patients from deprived areas and black and South
Asian populations. The reasons for this require further
exploration, and we suggest questionnaires and quali-
tative work, including among those who ultimately
decide to receive a vaccine.

Ethical statement

This study was approved by the Health Research Authority
(REC reference 20/L0O/0651) and by the LSHTM Ethics Board
(reference 21863). NHS England is the data controller;
EMIS and TPP are the data processors. Key researchers on
OpenSAFELY are acting on behalf of NHS England. This imple-
mentation of OpenSAFELY is hosted within the EMIS and TPP
environments which are accredited to the ISO 27001 infor-
mation security standard and are NHS IG Toolkit compliant;
[27,28] patient data pseudonymised for using industry stand-
ard cryptographic hashing techniques; all pseudonymised
datasets transmitted for linkage onto OpenSAFELY are en-
crypted; access to the platform is via a virtual private net-
work (VPN) connection, restricted to approved researchers
who hold contracts with NHS England; all database activ-
ity is logged; only aggregated outputs leave the platform
environment following best practice for anonymisation of
results [29]. The OpenSAFELY research platform adheres to
the UK General Data Protection Regulation (GDPR) and the
Data Protection Act 2018. The Control of Patient Information
Regulations 2002 (COPI) require organisations to process
confidential patient information for the purposes of protect-
ing public health, providing healthcare services to the public
and monitoring and managing the COVID-19 outbreak; set-
ting aside the requirement for patient consent [30]. Together,
these provide the legal bases to link patient datasets on the
OpenSAFELY platform. GP practices, from which the primary
care data are obtained, are required to share relevant health
information to support the public health response to the

pandemic, and have been informed of OpenSAFELY.

Data availability

All code for the OpenSAFELY platform for data management,
analysis and secure code execution is shared for review
and re-use under open licenses at https://github.com/
OpenSAFELY. All code for data management and analysis for
this paper is shared for scientific review and re-use under
open licenses on GitHub (https://github.com/opensafely/
covid-vaccine-not-received). The codelists are available on
OpenCodelists  (https://codelists.opensafely.org/codelist/
primis-covidig-vacc-uptake).

Acknowledgements

www.eurosurveillance.org

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2022.27.33.2100885&domain=pdf&date_stamp=2022-08-18

We are very grateful for all the support received from the
EMIS and TPP Technical Operations team throughout this
work, for generous assistance from the information govern-
ance and database teams at NHS England / NHSX, and for
contributions to the development of the OpenSAFELY plat-
form and associated tools from everyone involved in the
OpenSAFELY collaborative. This work was published as a pre-
print article on MedRxiv (Curtis HJ, Inglesby P, MacKenna B,
et al. Recording of “COVID-19 vaccine declined” among vac-
cination priority groups: a cohort study on 57.9 million NHS
patients’ primary care records in situ using OpenSAFELY.
MedRxiv. 2021 August 7, https://doi.org/10.1101/2021.08.0
5.21259863).

Conflict of interest

Authors declare the following: over the past five years BG has
received research funding from the Laura and John Arnold
Foundation, the NHS National Institute for Health Research
(NIHR), the NIHR School of Primary Care Research, the NIHR
Oxford Biomedical Research Centre, the Mohn-Westlake
Foundation, NIHR Applied Research Collaboration Oxford
and Thames Valley, Wellcome Trust, the Good Thinking
Foundation, Health Data Research UK, the Health Foundation,
the World Health Organisation, UKRI, Asthma UK, the British
Lung Foundation, and the Longitudinal Health and Wellbeing
strand of the National Core Studies programme; he also re-
ceives personal income from speaking and writing for lay au-
diences on the misuse of science. KB holds a Sir Henry Dale
fellowship jointly funded by Wellcome and the Royal Society
(107731/Z/15/Z). EJW holds grants from MRC. RM holds a Sir
Henry Wellcome Fellowship funded by the Wellcome Trust
(201375/2/16/Z). 1)D has received unrestricted research

grants and holds shares in GlaxoSmithKline (GSK).

Authors’ contributions

Conceptualisation: HJC, BM, RC, BG. Data Curation: PI, HJC,
SB, SOH, CB, JC, SH, RJ, DA, PG, AF, NP. Formal analysis: HJC,
PI. Funding acquisition: LS, BG, RME. Investigation: HJC, BM,
RC. Methodology: HJC, BM, BG. Codelists (subset of method-
ology): PI, BM, RC, HJC. Project administration: HJC, AM, JM.
Resources: BG, FH, SOH. Software: SB, PI, DE, GH, CEM, TW,
SD, CB, JC, R], DA, PG, AF, NP, AJW. Supervision: SB, SJWE, ID,
BG. Visualisation: HJC, PIl. Writing — original draft: HJC, BM,
RC. Writing — review and editing: all authors, with particular
contribution from RM, CTR, WJH, KB, RMS, LT. Information

governance / ethics: LS, BG, AM, SOH, AE, HJC, EJW, CB, JP.

References

1. National Health Service (NHS) England. Enhanced Service
Specification: COVID-19 vaccination programme 2020/21: NHS;
13 April 2021. Available from: https://www.england.nhs.uk/
coronavirus/documents/enhanced-service-specification-covid-
19-vaccination-programme-2020-21 /

2. National Health Service (NHS) England. Next phase of NHS
COVID-19 vaccination campaign. London: NHS; 13 April 2021.
Available from: https://www.england.nhs.uk/coronavirus/
documents/next-phase-of-nhs-covid-19-vaccination-campaign/

3. Curtis HJ, Inglesby P, Morton CE, MacKenna B, Green A, Hulme
W,, et al. Trends and clinical characteristics of COVID-19
vaccine recipients: a federated analysis of 57.9 million
patients’ primary care records in situ using OpenSAFELY. Br )
Gen Pract. 2021;72(714):e51-62.

4. National Health Service (NHS) England. COVID-19 vaccine
programme: Maximising vaccine uptake in underserved
communities: a framework for systems, sites and local
authorities leading vaccination delivery. London: NHS; 26
March 2021. Available from: https://www.england.nhs.uk/

www.eurosurveillance.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

coronavirus/wp-content/uploads/sites/52/2021/03/C1226-
maximising-vaccine-uptake-in-underserved-communities-a-
framework-.pdf

OpenSAFELY. About OpenSAFELY. Oxford. Accessed: 21 Jun
2021]./A/vailable from: https://https://www.opensafely.org/
about

National Health Service (NHS) Digital. Delen: Home:
terminology & classifications news: COVID-19 vaccination
codes. Leeds: NHS Digital. [Accessed: 9 Jul 2021]. Available
from: https://hscic.kahootz.com/t_c_home/viewBlogArticle?a
rticlelD=655513

PRIMIS. National covid-19 Vaccination Uptake Reporting
Specification. Nottingham: University of Nottingham.
[Accessed: 18 Mar 2021]. Available from: https://www.
nottingham.ac.uk/primis/covid-19/covid-19.aspx

UK Health Security Agency. The Green Book, chapter 14a -
COVID-19. Coronavirus (COVID-19) vaccination information for
public health professionals. London: GOV.UK; 2020 [Accessed:
19 Jan 2021]. Available from: https://www.gov.uk/government/
publications/covid-19-the-green-book-chapter-14a

Ministry of Housing, Communities and Local Government.
English indices of deprivation. London: gov.uk. [Accessed: 21
Jun 2021]. Available from: https://www.gov.uk/government/
statistics/english-indices-of-deprivation-2019

Ministry of Housing, Communities and Local Government.
English indices of deprivation. London: gov.uk. [Accessed: 21
Jun 2021]. Available from: https://www.gov.uk/government/
statistics/english-indices-of-deprivation-2019

MacKenna B. What is the dm+d? The NHS Dictionary

of Medicines and Devices. EBM DatalLab. 27 Aug

2019. Available from: https://ebmdatalab.net/
what-is-the-dmd-the-nhs-dictionary-of-medicines-and-devices
Batty GD, Deary I}, Altschul D. Pre-pandemic mental

and physical health as predictors of COVID-19 vaccine
hesitancy: evidence from a UK-wide cohort study. Ann Med.
2022;54(1):274-82.

Parveen N, Mohdin A, MciIntyre N. Call to prioritise

minority ethnic groups for Covid vaccines. The

Guardian. 2021 Jan 18. Available from: http://
www.theguardian.com/world/2021/jan/18/
call-to-prioritise-minority-ethnic-groups-for-covid-vaccines
Robinson E, Jones A, Lesser |, Daly M. International estimates
of intended uptake and refusal of COVID-19 vaccines: A rapid
systematic review and meta-analysis of large nationally
representative samples. Vaccine. 2021;39(15):2024-34.

Allington D, Duffy B, Moxham-Hall V, McAndrew S, Murkin
G. Covid-19: vaccine take-up and trust. Economic and Social
Research Council; 2021. Available from: https://www.kcl.
ac.uk/policy-institute/assets/covid-19-vaccine-take-up-and-
trust.pdf

Royal Society of Public Health (RSPH). New poll finds ethnic
minority groups less likely to want COVID vaccine. London:
RSPH; 16 Dec 2020. Available from: https://www.rsph.org.uk/
about-us/news/new-poll-finds-bame-groups-less-likely-to-
want-covid-vaccine.html

Robertson E, Reeve KS, Niedzwiedz CL, Moore J, Blake M,
Green M, et al. Predictors of COVID-19 vaccine hesitancy in
the UK household longitudinal study. Brain Behav Immun.
2021;94:41-50. https://doi.org/10.1016/j.bbi.2021.03.008
PMID: 33713824

Ward C, Byrne L, White JM, Amirthalingam G, Tiley K, Edelstein
M. Sociodemographic predictors of variation in coverage of the
national shingles vaccination programme in England, 2014/15.
Vaccine. 2017;35(18):2372-8. https://doi.org/10.1016/j.
vaccine.2017.03.042 PMID: 28363324

Loiacono MM, Mahmud SM, Chit A, van Aalst R, Kwong

JC, Mitsakakis N, et al. Patient and practice level factors
associated with seasonal influenza vaccine uptake among
at-risk adults in England, 2011 to 2016: An age-stratified
retrospective cohort study. Vaccine X. 2020;4:100054. https://
doi.org/10.1016/j.jvacx.2020.100054 PMID: 32072152

Jain A, Walker JL, Mathur R, Forbes HJ, Langan SM, Smeeth

L, et al. Zoster vaccination inequalities: A population based
cohort study using linked data from the UK Clinical Practice
Research Datalink. PLoS One. 2018;13(11):e0207183. https://
doi.org/10.1371/journal.pone.0207183 PMID: 30439975

Bajos N, Spire A, Silberzan L, EPICOV study group. The social
specificities of hostility toward vaccination against Covid-19

in France. PLoS One. 2022;17(1):€0262192. https://doi.
org/10.1371/journal.pone.0262192 PMID: 34990482

Aw J, Seng J)B, Seah SSY, Low LL. COVID-19 vaccine hesitancy-a
scoping review of literature in high-income countries.

Vaccines (Basel). 2021;9(8):900. https://doi.org/10.3390/
vaccines9o80900 PMID: 34452026

13

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2022.27.33.2100885&domain=pdf&date_stamp=2022-08-18

23.

24.

25,

26.

27.

28.

29.

30.

Freeman D, Loe BS, Yu L-M, Freeman J, Chadwick A, Vaccari

C, et al. Effects of different types of written vaccination
information on COVID-19 vaccine hesitancy in the UK (OCEANS-
I11): a single-blind, parallel-group, randomised controlled

trial. Lancet Public Health. 2021;6(6):e416-27. https://doi.
0rg/10.1016/52468-2667(21)00096-7 PMID: 33991482

Willis DE, Selig JP, Andersen JA, Hall S, Hallgren E, Williams

M, et al. Hesitant but vaccinated: assessing COVID-19 vaccine

hesitancy among the recently vaccinated. ] Behav Med. 2022;1-
10. Online ahead of print. https://doi.org/10.1007/s10865-021-

00270-6 PMID: 35032254

National Health Service (NHS). Who can get the coronavirus
(COVID-19) vaccine. London: NHS. [Accessed: 18 Jun 2021].
Available from: https://web.archive.org/web/20210319000117/
https://www.nhs.uk/conditions/coronavirus-covid-19/
coronavirus-vaccination/who-can-get-the-vaccine

Kidney Care UK. Covid-19 vaccination for adult
patients with kidney disease. Alton: Kidney Care
UK. [Accessed: 21 Jun 2021]. Available from: https://
www.kidneycareuk.org/news-and-campaigns/news/
covid-19-vaccination-adult-patients-kidney-disease/

National Health Service (NHS) Digital. BETA — Data Security
Standards. Leeds: NHS Digital. [Accessed: 30 Apr 2020].
Available from: https://webarchive.nationalarchives.gov.uk/
ukgwa/20220404205413//digital.nhs.uk/about-nhs-digital/
our-work/nhs-digital-data-and-technology-standards/
framework/beta---data-security-standards

National Health Service (NHS) Digital. Data Security
and Protection Toolkit. Leeds: NHS Digital. [Accessed:
30 Apr 2020]. Available from: https://digital.nhs.
uk/data-and-information/looking-after-information/
data-security-and-information-governance/
data-security-and-protection-toolkit

National Health Service (NHS) Digital. ISB1523: Anonymisation
Standard for Publishing Health and Social Care Data. Leeds:
NHS Digital. [Accessed: 30 Apr 2020]. Available from:
https://digital.nhs.uk/data-and-information/information-
standards/information-standards-and-data-collections-
including-extractions/publications-and-notifications/
standards-and-collections/isb1523-anonymisation-standard-
for-publishing-health-and-social-care-data

Department of Health and Social Care and The Rt Hon

Matt Hancock MP. Coronavirus (COVID-19): notification

to organisations to share information. London: gov.uk.
[Accessed: 1 Apr 2020]. Available from: https://web.archive.
org/web/20200421171727/https://www.gov.uk/government/
publications/coronavirus-covid-19-notification-of-data-
controllers-to-share-information

License, supplementary material and copyright

This is an open-access article distributed under the terms of
the Creative Commons Attribution (CC BY 4.0) Licence. You
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate

if changes were made.

Any supplementary material referenced in the article can be

found in the online version.

This article is copyright of the authors or their affiliated in-

stitutions, 2022.

14

www.eurosurveillance.org

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2022.27.33.2100885&domain=pdf&date_stamp=2022-08-18

