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a b s t r a c t

Objectives: Investigating the completion rate of 12-month vaccinations and parental perspectives on
vaccine services during COVID-19.
Study-design: Service evaluation including parental questionnaire.
Methods: Uptake of 12-month vaccinations in three London general practices during three periods: pre-
COVID (1/3/2018e28/2/2019, n ¼ 826), during COVID (1/3/2019e28/2/2020, n ¼ 775) and post-COVID
first wave (1/8/2020e31/1/2021, n ¼ 419). Questionnaire of parents whose children were registered at
the practices (1/4/2019e1/22/2021, n ¼ 1350).
Results: Comparing pre-COVID and both COVID cohorts, the completion rates of 12-month vaccines were
lower. Haemophilus influenzae type B/meningococcal group C (Hib/MenC) vaccination uptake was 5.6%
lower (89.0% vs 83.4%, P¼<0.001), meningococcal group B (MenB) booster uptake was 4.4% lower (87.3%
vs 82.9%, P ¼ 0.006), pneumococcal conjugate vaccine (PCV) booster uptake was 6% lower (88.0% vs
82.0%, P < 0.001) and measles, mumps and rubella (MMR) vaccine uptake was 5.2% lower (89.1% vs 83.9%,
P ¼ 0.003).
Black/Black-British ethnicity children had increased odds of missing their 12-month vaccinations
compared to White ethnicity children (adjusted odds ratio 0.43 [95% confidence interval 0.24e0.79,
P ¼ 0.005; 0.36 [0.20e0.65], P < 0.001; 0.48 [0.27e0.87], P ¼ 0.01; 0.40 [0.22e0.73], P ¼ 0.002; for Hib/
MenC, MenB booster, PCV booster and MMR. Comparing pre-COVID and COVID periods, vaccinations
coded as not booked increased for MMR (10%), MenB (7%) and PCV booster (8%).
Parents reported changes to vaccination services during COVID-19, including difficulties booking and
attending appointments and lack of vaccination reminders.
Conclusion: A sustained decrease in 12-month childhood vaccination uptake disproportionally affected
Black/Black British ethnicity infants during the first wave of the pandemic. Vaccination reminders and
availability of healthcare professionals to discuss parental vaccine queries are vital to maintaining uptake.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is

an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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The COVID-19 pandemic has led to a dramatic loss of human
lives.1 While studies have shown the medical impact of COVID-19
on children is milder than compared to adults, the psychosocial
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impacts due to the UK lockdown are perhaps greater.2,3 Globally,
routine childhood immunisation services have been significantly
disrupted, jeopardising previous gains in child vaccine coverage.4,5

The reduction of vaccination uptake continued during both the first
and second waves of the pandemic, with data indicating vaccina-
tion coverage has not recovered to prepandemic levels following
the end of restrictions.6 For example, measles, mumps and rubella
(MMR) uptake by 5 years of age in England has fallen to less than
90% in February 2022, putting one in 10 children starting school at
risk of measles, according to the UK Health Security Agency
(UKHSA).7 As restrictions have eased, it is important to identify
which children require catch-up vaccinations and the barriers
parents face in taking their children for routine vaccinations.8,9 The
UKHSA 2021e2022 demonstrated that no region achieved the
target 95% coverage of the MMR vaccine, with London at the lowest
level of coverage at 79.9%. Further data from January toMarch 2023
showed the uptake of MMR remained below targets, with 89.9% of
children at 24 months having received their first dose of MMR.10

Coverage for the primary vaccinations given at 8, 12 and 16
weeks old11 also decreased nationally in 2021e2022, to 91.8% from
92.0% in 2020e2021. Regionally, London had the lowest coverage
rate at 86.5%.12

By examining vaccine uptake at several London general prac-
tices (GPs), lessons can be learned on how to prevent future health
system shocks impacting existing vaccine uptake inequalities. Our
multimethod study aimed to assess the impact of the COVID-19
pandemic on routine childhood vaccination uptake in Southwest
London between 2019 and 2022 and parental perspectives on
vaccine services pre/post pandemic.

Methods

Study design and population

This was a service evaluation conducted in five GPs in Southwest
London (Fig. 1, A), undertaken using the STROBE checklist.14 All
scheduled childhood immunisations given within the UK are pro-
vided by GPs, which are community hubs providing preventative
medicine and primary care to all. These five sites responded to open
invitations sent to 180 GP surgeries in the National Health Service
(NHS) Southwest London Clinical Commissioning Group (CCG)
mailing list.

Each GP surgery served unique patient cohorts with varying
population sizes and levels of social deprivation; GP1 had 14,603
registered patients in the fifth least deprived decile, GP2 had 5971
patients in the third most deprived decile, GP3 had 15,001 regis-
tered patients in the fourth least deprived decile, GP4 had 29,801
registered patients in the least deprived decile, and GP5 had 12,128
registered patients in the fourth most deprived decile.16

We extracted data from each GPs electronic medical records
(EMRs; EMIS Health software) on routine primary immunisations
scheduled within the first year of life according to the UK immu-
nisation schedule (Appendix A).11 We chose the following dates to
reflect a 12-month period before physical distancing measures
were implemented (pre-COVID cohort: children born between 1st
March 2018 and 28th February 2019), a 12-month period with
physical distancing measures in place when children reached the
age of one year (COVID cohort: children born between 1st March
2019 and 28th February 2020), and a 6-month period after the
discontinuation of the first lockdown in England (post-COVID first
wave cohort: children born between 1st August 2020 and 31st
January 2021). GP1 did not provide data for the post-COVID first
wave cohort. We excluded children who did not survive the first
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year of life and those not on the standard UK immunisation
schedule and were mostly children who had received part of their
immunisation schedule abroad following a catch-up schedule.

Two researchers performed data collection. Information
collected included sex assigned at birth (male or female), ethnicity
(White, Asian or Asian British, Black or Black British, Mixed, Other),
postcode, details of vaccinations (vaccine administered and date)
and the reason provided if not administered (declined, not booked,
not clinically indicated). The primary outcome was the completion
rate of 12-month vaccinations, which are Haemophilus influenzae
type b/meningococcal group C (Hib/MenC) vaccine, meningococcal
group B (MenB) booster vaccine, pneumococcal conjugate vaccine
(PCV) booster, and the first dose of the MMR vaccine.11

To assess the reason for vaccinations not being given, we used
codes to indicate declined, where parental declining of the specific
vaccination or all vaccinations had been recorded on the EMR, or
not booked, where the vaccination had not been given but there
was no recorded declination. A decile of deprivationwas calculated
from each participant's postcode,17 where one stands for the most
deprived area and 10 for the least. The Indices of Deprivation were
further classified from deciles to three groups of low/medium/high
for analysis. These categories represent the most deprived third of
geographic areas in England (high; decile 7e10), middle third
(moderate, decile 4e6), and least deprived third (1e3).18

An electronic questionnaire held on Microsoft Office Forms
(Appendix B) was sent to 1350 parents of children receiving their
one-year scheduled immunisations before the 1st April 2022 in
four participating GP surgeries (GP2, 3, 4 and 5), to further explore
the influences of practice factors (communication, reminders,
infection control precautions) and parent motivations on uptake of
vaccinations. The questionnaire used a mix of closed and open
questions to cover the following topics: participants GP surgery,
child's demographic details, vaccinations received, method of
invitation to vaccinate, type of appointment reminders (if any),
issues with delays/booking/attendance, the impact of COVID on the
experience, experience with health professionals, COVID-related
safety measures in the GP surgeries, and perspectives of vaccina-
tions in the context of COVID. Where closed questions were used to
illicit the presence or absence of an experience, free text boxes were
provided for further information as required. Inclusion criteria
were defined as patients whose date of birth fell between 1st April
2019 and 1st February 2021. This cohort was chosen to reflect
children receiving vaccinations before, during and after the COVID-
19 physical distancing measures tomirror the EMR cohorts. Parents
were invited via text or email in line with each GPs data protection
provisions.19 Exclusion criteria were date of birth being outside of
the specified range and changing GP during the first year of life.
Parents were not compensated for taking part in the survey.
Statistical analysis

Categorical variables were expressed as frequencies and per-
centages, and continuous variables were expressed as the median.
ManneWhitney and Chi-squared tests were used to compare
continuous and categorical variables. Only participants with com-
plete information were included in the analysis. Univariate
regression analysis was used to explore associations of vaccination
completion by sex, ethnicity, index of deprivation and GP. A
multivariate model was produced using Akaike's Information
Criteria (AIC) for variables selection. P value < 0.05 was considered
statistically significant. Statistical analyses were done with RStudio
(version 3.6.3).



Fig. 1. A e Map showing the locations of GP surgeries overlying the index of multiple deprivation data from 2019.15 B e Flowchart displaying the formation of the final data set. C e

Completion rate of immunisation at 12 months by GP. Calculated using percentage vaccination uptake for pre-COVID, COVID and post-COVID first wave cohorts. Blue bar indicates
the percentage of those vaccinated. Grey indicates the percentage of children who have not received the vaccination, coded as either not booked or declined. Blue indicates the
percentage of children who have received a vaccination. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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Ethical approval

The data collection from the EMRs was approved by St George's
University of London Research Institute Clinical Governance Office.
The questionnaire was approved by the United Kingdom Health
Security Agency (reference: NR0304).

Results

Participant characteristics

In total, 2186 EMRs were reviewed of children born between 1st
March 2018 and 28th February 2020, and 1st August 2020 and 31st
January 2021. Of these, 38 children were excluded due to having
received vaccinations outside of the UK, hence not being on the
standard UK immunisation schedule; 124 children were excluded
due to incorrect coding on EMIS, leaving 826 children in the pre-
Table 1
Demographic characteristics of participants from all three cohorts across GP surgeries.

Characteristics

GP1
[n ¼ 254]

GP
[n

Gender (%) Female 45.7 51
Male 54.3 48

Ethnicity (%) Asian or Asian British 2.1 8
Black or Black British 8.5 30
White 56.6 21
Mixed 4.8 10
Other 28.0 28

Index of Deprivation (%) Low (1e3) 17.7 70
Moderate (4e6) 50.4 28
High (7e10) 31.9 1

GP ¼ general practice.
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COVID cohort, 775 children in the COVID cohort and 419 children
in the post-COVID first wave cohort (Fig. 1, B).

Across all GP surgeries, there was an even split of male and fe-
male infants (Table 1). All GP surgeries had a majority of White
children, except for GP2, where 30.7% of children were Black/Black
British (P < 0.001). Within the 5 GP surgeries, the most deprived
populations were in GP2 and GP5.

Vaccine uptake

Comparing the pre-COVID and COVID cohorts, the completion
rates of HiB/MenC were 5.6% lower (89.0% vs 83.4%, P ¼ <0.001),
MenB booster was 4.4% lower (87.3% vs 82.9%, P ¼ 0.006), PCV
booster was 6% lower (88.0% vs 82.0%, P < 0.001) and first dose
MMR was 5.2% lower (89.1% vs 83.9%, P ¼ 0.003). This trend was
similar across all GP surgeries, with the biggest decrease observed
at GP2 (Fig. 1, C).
GP surgeries

2
¼ 175]

GP3
[n ¼ 367]

GP4
[n ¼ 856]

GP5
[n ¼ 368]

P-value

.4 46.3 50.6 53.3 0.2

.6 53.7 49.4 46.7

.6 23.2 10.8 8.3 <0.001

.7 3.8 0.4 20.6

.4 35.7 46.1 45.1

.7 7.2 5.4 5.1

.6 30.0 37.3 20.9

.1 23.1 5.0 66.7 <0.001

.7 36.6 15.4 25.7

.1 40.2 79.6 7.7



Table 2
Univariate and multivariate logistic regression of variables for MMR first dose, HiB/MenC, MenB booster and PCV booster in the COVID and post-COVID first wave cohorts.a

MMR 1st dose Hib/MenC MenB booster PVC13 booster

Univariate
regression

Multivariate
regression

Univariate
regression

Multivariate
regression

Univariate
regression

Multivariate
regression

Univariate
regression

Multivariate
regression

Variables OR [95% CI] P-value Adj OR
[95% CI]

P-value OR
[95% CI]

P-value Adj OR
[95% CI]

P-value OR P-value Adj OR
[95% CI]

P-va OR
[95% CI]

P-value Adj OR
[95% CI]

P-value

Gender (ref female)
Male 1.22

[0.90e1.65]
0.2 1.22

[0.90e1.64]
0.2 0.2 1.19

[0.89e1.59]
0.2

Ethnicity (ref White)
Asian or Asian

British
2.60
[1.10e7.66]

0.05 2.58
[1.08e7.62]

0.05 2.85
[1.21e8.37]

0.03 2.83
[1.19e8.33]

0.03 0.1 1.84
[0.88e4.33]

0.1 1.57
[0.78e3.53]

0.2 1.56
[0.77e3.52]

0.2

Black or Black
British

0.32
[0.18e0.57]

<0.001 0.40
[0.22e0.73]

0.002 0.35
[0.20e0.62]

<0.001 0.43
[0.24e0.79]

0.005 <0.001 0.36
[0.20e0.65]

<0.0 0.39
[0.22e0.70]

0.001 0.48
[0.27e0.87]

0.01

Mixed 0.51
[0.25e1.11]

0.08 0.54
[0.26e1.18]

0.1 0.72
[0.34e1.67]

0.4 0.77
[0.36e1.78]

0.5 0.5 0.81
[0.38e1.88]

0.6 0.76
[0.36e1.75]

0.5 0.80
[0.38e1.85]

0.6

Other 0.67
[0.43e1.05]

0.07 0.66
[0.42e1.03]

0.07 0.71
[0.46e1.11]

0.1 0.72
[0.46e1.12]

0.1 0.1 0.73
[0.47e1.13]

0.2 0.65
[0.43e0.99]

0.04 0.64
[0.42e0.99]

0.04

IOD (ref high (7e10)
Moderate

(4e6)
0.65
[0.45e0.96]

0.03 0.68
[0.42e1.11]

0.1 0.63
[0.43e0.92]

0.02 0.68
[0.42e1.10]

0.1 0.09 0.85
[0.53e1.36]

0.5 0.67
[0.46e0.96]

0.03 0.73
[0.46e1.16]

0.2

Low (1e3) 0.42
[0.29e0.60]

<0.001 0.50
[0.31e0.81]

0.004 0.43
[0.30e0.61]

<0.001 0.51
[0.32e0.82]

0.005 <0.001 0.55
[0.35e0.87]

0.01 0.46
[0.33e0.65]

<0.001 0.54
[0.34e0.84]

0.007

GP surgery (ref 1)
2 0.40

[0.22e0.73]
0.003 0.42

[0.23e0.76]
0.004 <0.001 0.37

[0.20e0.68]
0.001

3 1.40
[0.77e2.54]

0.3 1.54
[0.84e2.78]

0.3 0.2 1.46
[0.79e2.66]

0.2

4 1.45
[0.85e2.41]

0.2 1.47
[0.87e2.44]

0.1 0.3 1.12
[0.66e1.84]

0.7

5 0.75
[0.43e1.28]

0.3 0.78
[0.45e1.34]

0.4 0.2 0.73
[0.42e1.25]

0.3

CI ¼ confidence interval; GP ¼ general practice; IOD ¼ Index of Deprivation; OR ¼ odds ratio.
a decile of deprivation was calculated from each participant's postcode,17 where one stands for the most deprived area and 10 for the least. IODs were further class ed as low (1e3), moderate (4e6), or high (7e10).
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Notably, in the post-COVID first wave cohort, there was a further
decline in booster vaccination coverage. The HiB/MenC was 8.9%
lower (89.0% vs 80.9%, P < 0.001), MenB booster was 8.3% lower
(87.3% vs 79.0%, P < 0.001), PCV booster was 8.3% lower (88.0% vs
79.7%, P< 0.001) andfirst doseMMRwas 8.7% lower (89.1% vs 80.4%,
P < 0.001) when comparing the pre-COVID and post-COVID first
wave cohorts.

Comparing the COVID and post-COVID first wave cohorts, there
was no significant difference in the uptake of booster vaccinations.
HiB/MenC was 2.5% lower (83.4 vs 80.9%, P ¼ 0.3), MenB booster
was 3.9% lower (82.9% vs 79.0%, P ¼ 0.2), PCV booster was 2.3%
lower (82.0% vs 79.7%, P ¼ 0.3) and first dose MMR was 3.5% lower
(83.9% vs 80.4%, P ¼ 0.1), suggesting vaccination rates have not
recovered to pre-COVID levels.

Comparing the coded reasons, the 12-month vaccinations were
not given in the pre-COVID and COVID cohort, and the number
coded as not booked increased by 10% (72.2% vs 83.2%) for MMR, 7%
for MenB (76.2% vs 83.3%), and 8% for PCV booster (74.8% vs 82.7%).
However, there was a 4% decrease (75.8% vs 72.2%) in Hib/MenC
vaccinations coded as not booked. However, comparing the COVID
and post-COVID first wave cohort, there was a minimal change in
the number of vaccinations coded as not booked (83.3% vs 83.0%;
82.7% vs 83.5%; 83.2% vs 84.2%) for MenB3, PCV booster and MMR.
Alternatively, there was a 10% increase (72.2% vs 82.5%) in Hib/
MenC vaccinations coded as not booked.

Multivariate logistic regression (Table 2 and Supplementary
Material) analysed the ethnic, socio-economic and geographical dis-
parities in vaccine uptake.8 This analysis identified that children of
Black/Black British ethnicity were more likely to not receive the
Table 3
Descriptive statistics of questionnaire respondent baseline characteristics.

Question Variable

Sex Female
Male

Ethnicity Asian or Asian Bri
Black, African, Car
Mixed or multiple
Other ethnic grou
White

8 Weeks Vaccinations No
Yes

12 Weeks Vaccinations No
Yes

16 Weeks Vaccinations No
Unsure
Yes

12 Months Vaccinations No
Yes

Table 4
Descriptive statistics of questionnaire responses regarding vaccination appointment invi

Variable

Invitation method Letter
Text
Email
GP or practice nurse asked m
No invitation
Unsure

Appointment reminders No, I did not receive any rem
No, I had already booked my
Yes, by phone call
Yes, by text
Yes, I was asked by a GP or p

GP ¼ general practice.
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vaccinations scheduled to be given at 12 months than children of
White ethnicity. The Hib/MenC (P ¼ 0.005), MenB booster
(P¼<0.001), PCV13booster (P¼0.01) andfirst doseMMR(P¼0.004)
were all statistically less likely to have been given at 12 months in
Black/Black British children than their White counterparts. Addi-
tionally, multivariate analysis identified that children living in the
most deprived postcodes (indices of deprivation decile 7e10) were
more likely to havemissed their vaccinations scheduled at 12months
(Hib/MenC [P ¼ 0.005], MenB booster [P ¼ 0.01], PCV13 booster
[P¼ 0.007] and first doseMMR [P¼ 0.004]) compared to those living
in the least deprived postcodes (indices of deprivation decile 1e3).

Parental perceptions of vaccine services questionnaire

The questionnaire received 61 responses, 4.5% response rate,
across 3 GP surgeries (GP2, GP3 and GP4). Three participants were
excluded, all from GP4, due to changing GP surgeries during the
first year of life. Demographics, shown in Table 3, differed to the
EMR cohorts, with most respondents from GP4 (n ¼ 44, 75.9%).

Our data found the most commonmethods of invitation to book
vaccinations were text message (n ¼ 13, 22.4%) and GP/practice
nurse request (n ¼ 10, 17.2%), shown in Table 4. However, 24 re-
spondents (41.4%) did not receive any invitation and 11 (19.05%)
were unsure if they had received an invitation. Eighteen re-
spondents (31.0%) did not receive any reminder to book their
vaccination appointment and 24 respondents (41.4%) received a
text message reminder. Delays to appointments were reported by
seven respondents (12.1%), and problems booking affected five
respondents (8.6%). Of these five participants, two respondents
Frequency (%)

35 (60.34)
23 (39.66)

tish 4 (6.90)
ibbean, or Black British 3 (5.17)
ethnic groups 8 (13.79)
p 2 (3.45)

41 (70.69)
1 (1.72)

57 (98.28)
1 (1.72)

57 (98.28)
1 (1.72)
2 (3.45)

55 (94.83)
4 (6.90)

54 (93.10)

tation and reminders.

Frequency n (%)

7 (12.07)
13 (22.41)
2 (3.45)

e to make an appointment 10 (17.24)
24 (41.38)
11 (19.00)

inders to book my appointment 18 (31.03)
appointment 9 (15.52)

1 (1.72)
24 (41.38)

ractice nurse 6 (10.34)
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gave the reason as not having a convenient day or time available,
one respondent reported it took too long to arrange an appoint-
ment, one respondent wanted a face-to-face to discuss specific
vaccinations and one respondent did not receive the help they
required from reception staff when trying to book. Of the two
parents who experienced problems with attending their appoint-
ments, one parent postponed the appointment and another parent
wanted to have a face-to-face appointment to discuss their older
child's previous reaction to vaccinations.

Unable to have a proper consultation over the phone regarding my
concerns/request for certain vaccines for my child to have… I
haven't been able to get a face-to-face appointment with a
consultant to discuss which ones I want him to have and ones I
don't (response 17, GP4).

Eleven participants reported COVID-19 did impact the vaccina-
tion process (19.0 %). Responses included lack of reminders (n ¼ 3),
lack of information (n ¼ 1), takes longer to book (n ¼ 1), lower
standard of health care (n ¼ 1), poor interactions with staff (n ¼ 4),
parental stress (n ¼ 3) and unwell household (n ¼ 1). Two partic-
ipants detailed that their prior knowledge, due to having older
children, mitigated missing vaccinations. These responses were
mimicked in further comments regarding the impact of COVID-19e

namely, poor communication from the practice (n ¼ 1), wearing a
mask inhibited ability to comfort child (n ¼ 2) and the introduction
of COVID-19 measures in surgeries (n ¼ 3).

I had to go alone, which was particularly upsetting for the 1 year
vaccinations… Plus, just having to be in a medical setting with an 8
week old baby when the pandemic has just hit is incredibly
stressful (response 10, GP4).

Most respondents reported additional safety measures in their
GP surgeries (n ¼ 50, 86.21 %). Almost all respondents (n ¼ 56,
96.6 %) reported feeling safe due to the additional measures when
attending their appointments. Of the two respondents who were
not satisfied, both stated the processes were not clear.

The only difference was social distancing, PPE etc (response 26,
GP4).
Discussion

Our study shows the uptake of 12-month immunisations
decreased during the COVID-19 pandemic across all five GP sur-
geries. The most recent data from the Childhood Vaccination
Coverage Statistics concluded that in 2021e2022, no vaccines,
including the first dose MMR, met the 95 % national target, with an
overall decrease in vaccine coverage when compared to
2020e2021.22,23 This data is worrying when considering the po-
tential for outbreaks of vaccine-preventable diseases, with 34 cases
of childhood measles linked to community transmission in London
between May and September 2022.20,21

In keeping with other findings, infants of Black/Black British
ethnicity and from the most deprived areas have been dispropor-
tionately impacted.22,23 Despite the removal of lockdown mea-
sures, we have seen a sustained decline in vaccination coverage in
the post-COVID first wave cohort, indicating an ongoing issue
perhaps unrelated to physical distancing. Previous inequitable
healthcare delivery has undermined the trust of the Black Asian
Minority Ethnic community in healthcare professionals.24 Consid-
erations of how to improve immunisation rates in these groups
should be incorporated to protect population health, such as those
used to promote COVID-19 vaccinations.25
234
Our questionnaire suggested the use of invitations and re-
minders to schedule vaccination appointments support parents to
ensure their child receives the scheduled vaccinations, particularly
in times of healthcare disruption. A prepandemic study of 684 GP
surgeries in London concluded amajority of GPs have a form of call/
recall system in place for immunisations,26 in linewith the National
Institute for Health and Care Excellence recommendations.27 This
study reported that the most challenging part of delivering a good
call/recall system was a lack of staff time (44 %).26 The question-
naire free-text responses were particularly useful for providing an
individualised perspective of the impact of COVID-19 on GPs and
the vaccination services they were able to provide during the
pandemic. One theme from the free-text responses was difficulty
accessing healthcare professionals to raise questions regarding
vaccinations. This reinforces the importance of access to vaccina-
tion information online as well as to healthcare professionals to
facilitate these discussions. The COVID-19 pandemic created
increased pressure on healthcare staff to maintain basic services;
therefore, additional tasks such as call/recall systems or answering
parental concerns may not be prioritised. Additionally, with con-
sultations moving virtually and an increased demand for GP ser-
vices, there are fewer opportunities for face-to-face discussions,
especially for topics such as vaccine confidence.28

Comparison

Data from Europe has also shown a decreased uptake of
scheduled vaccinations.29,30 Dutch national immunisation data
showed a prominent decrease in MMR and MenC vaccinations in
March 2020,29 while an Italian survey highlighted that over one-
third of respondents did not attend their scheduled vaccinations
during March to July 2020.30 We suggested the pattern of atten-
dance at scheduled immunisations could have reflected the fear of
COVID-19 in the UK; however, coverage has not recovered despite
the lifting of initial restrictions.31,32 Data show the National Lock-
down in Scotland was associated with an increase in childhood
immunisation uptake compared to the decline in England.33 This
research suggests the improvement in Scotland may be due to the
increased promotion of vaccinations at local and national levels
during this period. Furthermore, there is a long-running downward
trend in England’s immunisation rates, which has previously been
subject to dedicated public health campaigns.34 Whilst our data
show these surgeries did not reach back to pre-COVID rates, this
may be an ongoing trend exacerbated, not caused, by COVID.Whilst
there has been much discussion regarding the decrease in MMR
uptake due to vaccine hesitancy reinforced by COVID,35 our study
and the comparable data suggest the decline in uptake may be due
to additional factors, given the rates are similar to other 12-month
vaccines such as Hib/MenC.36

The questionnaire identified a lack of communication to parents
regarding vaccination appointments as a theme (see supplemen-
tary findings), from the initial booking of appointments to infor-
mation about the vaccinations themselves. 90 % of respondents felt
vaccinations were important, which is mirrored by another English
study, which found 85.7 % felt similarly.21,23 Effective communica-
tion to understand parents’ concerns is an important tool in
building vaccine confidence. One suggestion is encouraging
healthcare practitioners to take any opportunity with a patient in a
clinical setting to provide due immunisations.37

Clinical relevance

It is essential that children who missed vaccinations are iden-
tified and parents are contacted for catch-up immunisations. Data
from the UK Health Security Agency identified that more than one
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in 10 children under the age of 5 years are not fully protected from
measles, highlighting the fragility of our vaccination programmes.7

Public health campaigns to address vaccine confidence are needed,
particularly among parents with general vaccination scepticism
following COVID-19.38 Prepandemic research identified the need to
promote vaccinations and tackle negative misconceptions of vac-
cines among some UK parents.34 Additionally, whilst the UK has
robust surveillance with regards to childhood vaccination data,
there is a clear need for swift and targeted responses to declines in
uptake.33

Strengths and limitations

The strengths of this study are the quantity and richness of the
data and the ability to analyse small-scale changes. London has
traditionally lower vaccination uptake; therefore, a focus on this
area is useful for addressing vaccine uptake inequalities. Our data
are based in one geographical location, which lent itself toward
issues with sample size, influence of outliers, administrative errors
and investigator bias. The most significant limitation of our study
was the survey response rate and respondent demographics. The
response rate to a large-scale survey completed by UKHSA was
0.45% (1485 eligible responses to 328,452 invitations), despite us-
ing a parental marketing organisation to supply the invitation
email.39 Additionally, the survey was completed by parents whose
children were mainly White and vaccinated, therefore not gath-
ering the perspective of those unvaccinated in underserved com-
munities identified within the audit. Alternative methods, such as
semistructured interviews, have been used to gather parental
perspectives on vaccinations, which may be a better methodology
to target specific population groups.40

By excluding participants who did not receive all vaccinations at
the same GP, the inclusion criteria may have excluded those less
likely to be vaccinated. However, the pandemic was difficult for GP
surgeries, so our data collection reflects service pressures. The
multimethods approach used enables the reasons, from parental
perspectives, on why routine immunisations dropped during the
pandemic to be explored.

Conclusion

Our multimethods study in an urban environment has shown a
decline in vaccination uptake after the initial wave of the COVID-19
pandemic. There is a clear need to use innovative study method-
ologies to better understand reduced vaccination uptake and the
disproportionate effect on children in underserved communities.
For future practice, it is essential for GPs to maintain prompt invi-
tation and reminder messaging even during times of health system
disruption to ensure inequalities in access to health services are not
exacerbated.
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