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Vaccinating pregnant women

Interventions to increase vaccine uptake
for pregnant women

1.1 Review question

What are the most effective interventions for increasing the uptake of routine vaccines for
pregnant women?

1.1.1 Introduction

The UK has a routine vaccination schedule covering key vaccinations for different stages in
life including pregnancy. Current practice is for healthcare practitioners to advise pregnant
women to accept these vaccinations at the relevant times unless contraindicated. Although
vaccination levels in general in the UK are relatively high, from April 2018 to March 2019
pertussis vaccine coverage in pregnant women was 68.8%. Vaccination rates need to be
actively maintained and ideally increased in the face of increasing vaccine scepticism and
misinformation. In addition, certain population groups (such as some Gypsy, Roma and
Travellers and migrants) have lower levels of vaccination than the general public and
additional or different actions may be required to increase their vaccination rates.

Reasons for low uptake may include poor access to healthcare services; inaccurate claims
about safety and effectiveness, which are propagated on social media and can lead to
doubts about vaccines; and insufficient capacity within the healthcare system for providing
vaccinations. In addition, problems with the recording of vaccination status and identification
of people who are eligible to be vaccinated may have contributed to this problem. This review
aims to identify effective interventions to increase the uptake of pertussis vaccination for
pregnant women. It was carried out as an additional piece of work because of the very
limited number of studies of pregnant women that were identified as part of the planned work
looking at interventions by type (for example, education interventions). The vaccination of
interest was also widened to include influenza vaccination for the same reason. It follows the
protocol and overarching review question detailed in Appendix A, which has been divided
across several review documents by intervention type and is summarised and customised for
pregnant women in Table 1. This work was carried out as a review of reviews.

1.1.2 Summary of the protocol for interventions aimed at improving routine
vaccine uptake in pregnant women

Table 1 PICO table for interventions to increase routine vaccine uptake in pregnant
women

e Pregnant women and their families and carers (if appropriate).

e Staff including, but not limited to, those providing advice about or administering
vaccines to pregnant women and those people with relevant administrative or
managerial responsibilities.

Interventions including, but not confined to:

1. Information, education and methods of communicating them

Interventions to provide information including:
e online campaigns including social media and apps
radio campaigns
letters by mail
printed materials (e.g. leaflets)
multi-media campaigns
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e TV and online advertising (including pop up adverts)
e posters
o online information exchange- fill in questionnaire and get information

Educational interventions (delivery methods):
e face-to-face sessions
e telephone conversations
e social media with responses
¢ interactive multi-media interventions (e.g. case studies on GP websites; e-
learning)
interactive community events (e.g. talks with question and answer sessions)
e peer education (carried out by a community member who shares similar life
experiences to the community they are working with)
e lay education (carried out by community members working in a non-
professional capacity)
o multicomponent interventions targeting education
e vaccine hotlines and special advisory clinics for health professionals

Who provides the information and/or advice and how they do so, including:
e Vaccine champions:
o Practitioners
o Peers
o Community leaders
e Interventions to train staff and other people on how best to communicate
the information/ run educational sessions.
e Recommendations to vaccinate from people/groups including:
o Medical and other staff (for example, GPs, nurse, health visitors,
midwives,)
Social workers
Community leaders
Religious leaders
Peers
Teachers

O O O O O

Information and education can be provided during home visits, during interactions
with health and social care workers, at support group meetings for people using
other services etc. This may involve providing a contact point for more information.

Types of information include PHE bulletins and local bulletins for providers.
2. Vaccination reminders aimed at providers or individuals including:

Reminder and recall systems (aimed at provider)
e clinical alerts and prompts
e national alerts to local teams
e local recall initiatives

Personal invitation to be vaccinated from:
GP

community pharmacist

health or social care worker

from several professionals

Reminders to individuals/ eligible groups by:
text messages

electronic invitations (via apps)
emails

letter

phone calls

posters
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e postcards

3. Interventions targeting acceptability:
o Alternative forms of vaccinations (e.g. injections, formulations)
o Alternative settings
e Alternative vaccine providers (e.g. doctor administering vaccine instead of
nurse)

4. Interventions to improve access including:

Expanding access in healthcare, such as:
¢ Reducing distance/time to access vaccinations
e Out of hour or drop-in services
o Delivering vaccines in clinical settings in which they were previously not
provided

Vaccination clinics in community settings:
e community pharmacies
antenatal clinics
specialist clinics (e.g. drug and alcohol services, mental health services)
community venues (e.g. libraries, children’s centres)

Dedicated clinics for specific/ all routine vaccinations:
e Mass vaccination clinics in community or other settings (e.g. schools)
o Walk in or open access immunisation clinics

Extended hours clinics
o weekends evenings (after 6 pm)
e early mornings (before 8 am)
e 24-hour access

Outreach interventions or mobile services:

o home or domiciliary or day centre visits
support group meeting visits
residential or care home visits
special school visits
inpatient visits
custodial visits
immigration settings
mobile clinics (e.g. in community)

Parallel clinics
o Offer vaccination in parallel with regular appointments (e.g. with midwives,
clinicians, inpatient and outpatient clinics, long stay wards, etc.)
e coordinated timing of other programmes (such as child developmental
checks)

Opportunistic vaccinations:
o visits to GP, practice nurse or consultant for other medical conditions
including STI clinics, drug and alcohol programmes
e having vaccinations provided in hospitals or accident and emergency
departments
e may involve a dedicated person to administer the vaccines.

5. Interventions to improve infrastructure (targeting processes, staffing and
settings):

Booking systems
e dedicated vaccination lines or online systems
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Organisation of local provider-based systems:

e Local area approaches
Systems and processes in place to work with the community
Practice level approaches
Assigned lead for a specific vaccination programme
Having staff who are competent to deliver vaccinations available in
multiple settings
Having staff with responsibilities for training practitioners, answering
complex questions, co-ordinating immunisations etc.

Systems involved in the recording and identification of eligibility and status

Incentives based interventions:
¢ Incentive (and disincentives for not vaccinating) schemes (for individuals)
o voucher schemes (not to cover cost of vaccination or healthcare)
payment to cover travel costs
fines/ penalties for not vaccinating
entry to childcare settings/ schools blocked in the absence of proof
of vaccination status
¢ Mandatory vaccination
e Incentive schemes (for providers)
o targets
o quality and outcomes framework
o voucher schemes

Audit and feedback on uptake rates for providers
o Weekly statistics
e Content and delivery of feedback
e Practical relevance (e.g. how many more people need to be vaccinated to
achieve a target number)
e Comparison data (e.g. between GP practices)

Multicomponent interventions:
¢ Interventions which include more than one component and target multiple
issues (for example the intervention could include an educational
component and changes in the timing of clinics) will be analysed separately,
but with other similar multicomponent interventions where possible.
Multicomponent interventions which include more than one component that
is targeting a single issue will be included in the relevant category instead.
e Usual approaches to increase vaccine uptake
e Other interventions to increase vaccine uptake
e Other interventions targeting same issue/ theme (for example education)
e Other interventions targeting different issues/ theme (for example education
versus infrastructure)
e Changes in:
e Vaccine uptake (overall for a specific vaccine or vaccines and for each dose
where a vaccine is administered in multiple doses)
o the proportion of people offered vaccinations
o the numbers of people who develop the disease the vaccination was aimed
at preventing
o Cost/resource use associated with the intervention
e Study type: systematic reviews
e Vaccinations of interest: pertussis or influenza vaccination.

2
o
[} e o o o
O O O

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
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described in the review protocol in appendix A and the methods document. Declarations of
interest were recorded according to NICE’s conflicts of interest policy.

This review is one of a series of reviews looking at interventions to increase uptake (see
appendix A for the full protocol covering all of the intervention types). Some of the following
text has been duplicated as it applies to all reviews, but other sections are specific to this
review.

The following additional methods apply to this review and shared with some/ all of the
reviews by intervention type:

1.

This review refers to the UK routine vaccination schedule. The November 2019 schedule
was used when these reviews were carried out and is available with the current version
of the complete routine immunisation schedule. Influenza vaccination is not covered by
this guideline because there is a separate NICE guideline on Flu vaccination: increasing
uptake.

In this guideline, the term pregnant woman is used to include women who are pregnant
as well as transgender or non-binary people who are pregnant. This terminology is used
to maintain consistency with NHS websites.

A date limit of 1990 was used for all reviews because the vaccination schedule for babies
changed in 1990. This will include papers published after the MMR scandal of 1998 when
attitudes to vaccinations changed in the UK and the numbers of vaccine related studies
increased greatly.

A search for systematic reviews (SRs) of interventions to increase routine vaccine uptake
was carried out. This was used to identify any SRs that could be used to answer the
review questions directly with/ without additional searching being required to update
them. However, all but 4 of them were subsequently excluded because they did not map
sufficiently well to our review protocols. The most recent SRs were used to help design
the search strategies to identify relevant primary intervention studies, and as a source of
references.

Targeted searches were carried out to fill the gaps focusing on identifying primary studies
that corresponded to each type of intervention as listed in the PICO in Table 1. These
searches used RCT study type limits where it had been determined by reference to the
SRs that there were many RCTs for this intervention type (for example, reminders).
Where there was less certainty no study type limits were used during the search. These
primary searches were pooled with the SR search results in a single database for sifting
and included studies were divided by intervention type for analysis.

The committee agreed not to include grey literature in the search for this topic because
they thought it would be time consuming to identify and that it would be hard to find
relevant literature. They agreed that if insufficient evidence is identified from the included
study types, they would consider a focused call for evidence instead or look at indirect
evidence.

Where no or limited direct evidence was available, indirect evidence was obtained by
looking at the NICE guideline on Flu vaccination: increasing uptake. This evidence was
limited that covering routine flu vaccination, not vaccination of high-risk groups (that are
not covered by the routine schedule) or vaccinations that are purchased privately. Where
the flu guideline did not address the review question directly, we referred to any relevant
recommendations the flu committee made instead.

The countries of interest were limited to those in the Organisation for Economic Co-
operation and Development (OECD) because less economically developed countries are
likely to have different reasons for low levels of vaccine uptake associated with less well-
developed healthcare systems. As a result, interventions to improve uptake in these
countries are less likely to be relevant for the UK.

For studies looking at specific vaccines to be considered for inclusion, the vaccinations
included in the study must be in the routine vaccination schedule of the UK and the
country where the study was conducted. Routine vaccination schedules of countries
other than the UK were checked using the WHO vaccine-preventable diseases:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

monitoring system unless a more up -to-date, approved, national/regional immunisation
schedule was identified online.
If a study presented data on multiple vaccines, that are not all on the UK routine schedule
and we cannot extract data separately for the vaccines on the UK schedule then the
study was excluded.
Studies using vaccine formulations that differ from those used in the UK have not been
excluded if the vaccines included in the formulation target the same diseases as the UK
versions and are used at the same time as on the UK routine schedule. The committee
agreed that it was the presence of a vaccination against a disease on the routine
schedule rather than the formulation of the vaccination that was important.
Interventions may be generic or targeted (tailored to the needs of the individual/ group.)
They may target individuals or groups of individuals (ie. a community). Interventions
targeting individuals may be provided at the individually or as a group.
Where the comparator in an analysis is listed as the usual approach this defined as
whatever is the standard approach to vaccination in at the time that an eligible study was
carried out. If further details are available, then they are provided in the evidence tables.
Studies looking at catch-up campaigns were included if the campaigns were as follows:
e opportunistic in those that missed a vaccination, and
e catch-up campaigns in under-vaccinated groups.
Catch-up campaigns following a disease outbreak were not included.
Outcomes:

e Vaccine uptake is defined as the proportion of people being vaccinated with
individual vaccines or overall (for all eligible vaccines). It is a dichotomous
outcome.

e Occurrence of disease is defined however the study reports it at the end of the
intervention.

e Any studies that only reported change in offers and not uptake were excluded
from the review because the committee are only interested in how changes in the
numbers of offers relate to changes in uptake. Increased uptake may be caused
by increased offers or an increase in offers may not translate into increased
uptake.

Network meta-analyses were not prioritised for the intervention reviews due to the
expected variability between interventions, populations and types of vaccine. Instead,
additional analysis time was used to try to triangulate the findings from the quantitative
and qualitative reviews using a mixed methods approach. (See below in the pregnancy
specific methods for more details about the approach used in this review.)

Since non-randomised trials and cohort studies are assessed for risk of bias using
ROBINS-I they could be combined in a meta-analysis with RCTs in GRADE (starting at
high quality). However, although the inclusion of these NRS could be used to provide
more precise estimates in summary effects they were not combined in the intervention
reviews because the NRS are expected to be much larger and may dominate such
estimates.

Different risk of bias checklists may use different terminology to represent the overall risk
of bias judgements and for domain summaries. Where they differ from those used in the
methods chapter for this review the following applies:

e Some concerns = moderate risk of bias

e Serious = high risk of bias

Where primary studies are concerned, when RCT or cluster RCT evidence is available it
has been prioritised over other study types and other study types may not have been
included in the review. Where insufficient RCT or cluster RCT evidence was identified
then non-randomised controlled studies, cohort studies or interrupted time series studies
were included. Where there was still a very limited evidence base then controlled before-
and-after studies and finally uncontrolled before-and-after studies were included.
Decisions were made in consultation with the committee.

No clinically meaningful differences were identified by the committee, and they were
unwilling to define MIDs here because they thought the clinically meaningful change in
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uptake may differ between vaccinations. Therefore, the line of no effect was used to
downgrade for imprecision.
21. The interpretations in the GRADE summary tables of evidence are as follows:

o We state that the evidence showed that there is an effect (e.g., increase or decrease) if
the 95% confidence interval (Cl) does not cross the line of no effect.

e The evidence could not differentiate between comparators if the 95% CI crosses the
line of no effect.

Qualitative evidence

The qualitative evidence for this review was taken from evidence review B. Please see the
methods detailed there for more information about how the findings were derived.

Pregnancy review or reviews specific methods

1. Limited numbers of primary studies that looked at pertussis vaccination in pregnant
women were identified in the series of searches that were previously carried out to look at
reminders, education, access and infrastructure interventions. The committee therefore
decided to widen their evidence base to include studies looking at interventions to
increase flu vaccination in pregnant women. Since the searches had also identified 2
systematic reviews (SRs) about vaccinating pregnant women (including one with both flu
and pertussis vaccination) it was decided that a review of systematic reviews would be
carried out to allow the evidence specific to pregnant women to be presented to the
committee most efficiently.

2. The review protocol pre-specified that in the absence of evidence/ where there was
limited evidence for a particular group, evidence for increasing flu vaccination in that
group could be considered by referring to NICE guideline NG103: Flu vaccination:
increasing uptake. This guideline and the references within in that referred to vaccination
of pregnant women were also checked as part of this review, but no additional references
or additional relevant information was identified. The relevant flu guideline searches were
not rerun because we had already identified a recent SR that included flu vaccination of
pregnant women and our searches were updated prior to submission of this work. The
committee agreed that this approach was pragmatic given our time constraints.

3. Most of the studies included in this review on vaccinating pregnant women were not
included in the reviews looking at interventions by type because they didn’t meet the
inclusion criteria for these reviews based on study type or vaccination of interest (studies
looking at flu vaccination were only included in this review.)

4. The committee agreed to examine whether the interventions and findings from these
studies could be generalised to pertussis vaccination. However, unlike the pertussis
vaccination, the flu vaccination is seasonal, and not necessarily given in the same
settings or by the same healthcare staff as the pertussis vaccination. Evidence for the flu
vaccination for pregnant women was therefore included but only considered a source of
partially direct evidence, and the quality of outcomes from these studies were
downgraded accordingly. This is covered in more detail in the committee’s discussion of
the evidence.

5. If a study had both pertussis and influenza vaccine uptake data only the pertussis
vaccine uptake data was included.

6. The included systematic reviews were used as follows:

e Their sifts and searches were used to identify relevant studies.

e Evidence tables were used for the details of any studies that were included, and
these are referred to in the evidence tables (Appendix D).

e The existing analyses in the included SRs were not presented in a format that
matched our other reviews and so the data was reanalysed. Where possible, data on
vaccination uptake was extracted from the systematic review. If this data was not
clear from the systematic review, then it was extracted directly from the original
studies to ensure continuity with methods of data extraction used in the other reviews
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that make up this guideline. For example, where cluster RCTs were included,
adjusted data was used if it was provided, otherwise data from the original study was
adjusted for clustering if information on the intraclass correlation coefficient and the
number of clusters for each arm was provided.

¢ No other aspects of these systematic reviews, such as inclusion and exclusion criteria
were used. Instead, inclusion was decided based on the information in the review
protocol for this guideline (Appendix A).

7. Before and after studies were analysed separately from RCTs and cluster RCTs because
they are at much higher risk of bias due to their study design.

8. Risk of bias for each primary study was assessed using the methods outlined in the
methods document (see document L). This was to ensure continuity with other reviews in
this guideline as the systematic reviews used different bias assessment tools.

9. Assessment of confidence in the findings at the outcome level was carried out using
GRADE in accordance with the methods document (see document L).

10. Where the data was derived from RCTs the study type is not mentioned in the forest plot
titles or footnotes, but the before and after study evidence is marked so this distinction is
preserved.

11. For this review a modified methodology was used for the mixed-methods analysis
compared to the reviews looking at interventions by type. The barriers to and facilitators
for routine vaccine uptake in pregnant women had been the focus of part of a separate
review (see evidence review B) and they are not reproduced fully here. Instead, a
diagram summarising the key themes raised by the qualitative evidence is reproduced
here from evidence review B for reference and some of the key findings are reproduced
in @ summary table. Similar to the intervention reviews the themes from the main review
have been summarised into a small number of key barriers or facilitators, which have
been connected where they relate to each other (even if the connection is not. For
example, a lack of time for discussions (barrier) is linked to a finding that pregnant
women would like the opportunity to discuss vaccinations with midwife (facilitator). The
quantitative results have then been mapped onto the barriers and facilitators.

1.1.4 Effectiveness evidence

1.4.1 Included studies

A series of searches were carried out to identify evidence to answer the overall review
question about effective interventions to increase uptake. Firstly, a search for systematic
reviews (SRs) of interventions to increase routine vaccine uptake was carried out. This
search returned 2190 references.

Additional searches were carried out to identify primary studies for all the intervention types
listed in the full review protocol (see Appendix A). These searches were pooled with the SR
search results in a single eppi 5 database for sifting to enable deduplication of results
because the search results for particular intervention groups also frequently returned
references for other intervention groups. As a result, it is harder to assign individual
references to particular search results than would normally be the case. The numbers
provided below refer to the pooled searches unless stated otherwise.

In total 19254 studies were screened at title and abstract level against the review protocol
and 738 were included for screening at full text. Of these 215 matched the inclusion criteria
and were divided into SRs or separate intervention types (education, infrastructure, access,
reminders, acceptability) or multicomponent to match the evidence reviews.

Of the SRs that met the inclusion criteria all but 4 were subsequently excluded (see methods
for more details of this process; the numbers above have taken this process into account and
only include the 4 SRs). The 4 SRs were sufficiently well matched to a particular review
question to be included as directly applicable evidence and were judged to be high-quality
(following a ROBIS quality assessment). Two (Bisset 2018 and Mohammed 2019) were
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relevant for this review. From these SRs, 18 primary studies met the criteria for inclusion in
the pregnancy review. The NICE guideline NG103: Flu vaccination: increasing uptake and
the references within in that referred to vaccination of pregnant women were also checked as
part of this review, but no additional references or additional relevant information was
identified.

The systematic review search and the primary searches were rerun at the end of the
guideline development process to identify any newly published references that were relevant
for this and other reviews. Of the 1752 new references, 67 were ordered at full text to screen
for inclusion in the intervention reviews. Of these, no SRs matched the inclusion criteria
closely enough to be included in any of the reviews. 4 additional primary studies were
included at this stage. No additional primary studies were identified that were relevant for this
review. Therefore, this review consisted of 18 studies.

Bisset 2018 included 16 primary studies and Mohammed 2019 included 4 primary studies
(they had 2 studies in common). The 18 included studies targeted pregnant women and/or
healthcare providers. A range of study designs were used with 11 RCTs, 1 cluster RCT and
6 before-and-after studies. Studies compared either interventions versus controls (usual
practice) or interventions compared to other interventions to increase vaccine uptake.

The primary studies were as follows:

o Six RCTs looked at interventions aimed at pregnant women compared to control. These
studies looked at: pamphlets, text messages, videos, information apps, and videos
compared to control.

¢ Five RCTs looked at interventions aimed at pregnant women compared to other
interventions aimed at pregnant women. These studies looked at comparing a plain
language information leaflet to a standard information leaflet, an interactive electronic
book to video information, modular education to video information, information pamphlet
plus benefit statement to an information pamphlet, tailored educational text messages to
general information text messages, and 2 text message reminders to 1 text message
reminder.

¢ Five before-and-after studies looked at pregnancy interventions aimed at healthcare
providers compared to control. These studies looked at: reminders, education, education
plus reminders, midwife-delivered programme plus standing order, nurse standing order,
education plus vaccine accessibility plus nurse screening, and education plus vaccine
accessibility plus nurse screening plus standing order.

o Two studies (1 cluster RCT and 1 before-and-after study) looked at interventions aimed
at pregnant women and healthcare providers compared to control. These studies looked
at: provider education and education/ information for pregnant women, education plus
vaccine availability, and education plus reminders

For the evidence study selection, please see Appendix C. The studies are summarised in
section 1.1.5 below.

1.1.4.2 Excluded studies

The use of our inclusion and exclusion criteria led to the exclusion of 6 studies from one
systematic review (Bisset 2018) and 2 studies from the other systematic review (Mohammed
2019). The reasons for exclusion of these primary studies are provided in the evidence
tables of the relevant systematic reviews Appendix D.

The list of all excluded systematic reviews with reasons for their exclusion are available in
Appendix J.

Four studies in the NICE guideline NG103: Flu vaccination: increasing uptake looked at
influenza vaccine uptake for pregnant women (Atkins 2016, Frew 2014, Skedgel 2011, Wong

14
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2016). However, none met the inclusion criteria for this review and reasons for their
exclusion are listed in Table 18 in Appendix J.
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1.1.5 Summary of studies included in the effectiveness evidence
Systematic reviews

Table 2 Summary of the characteristics of the systematic reviews for interventions for pregnant women.

Bisset 2018 e 22 studies' [Of these, our review included 8 RCTs and e Any intervention to increase vaccine uptake e Vaccine uptake
8 cohort studies that matched our inclusion criteria.] for pregnant women.
e The databases were searched from their inceptionto e No comparators were specified.
August 2017.

e Participants included pregnant women.
e Vaccinations included pertussis and seasonal

influenza.
Mohammed 2019 e 6 studies' [Of these, our review included 2 RCTs, 1 e Any intervention to increase pertussis vaccine e Vaccine uptake
cluster RCT and 1 before and after study that matched uptake for pregnant women.
our inclusion criteria.] e The comparator was specified as “standard
e The databased were searched from their inception to care”.
January 2019.

e Participants included pregnant women.
o Vaccinations included the pertussis vaccination.
1. The included studies are listed in the detailed evidence tables in Appendix D and in Table 3 below.

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Primary studies

Table 3 Primary studies included within the systematic reviews that met our inclusion criteria

Bisset 2018

Mohammed 2019

Frew 2016
Goodman 2015
Jordan 2015
Klatt 2012
Kriss 2017
McCarthy 2012
McCarthy 2015
Meharry 2014
Moniz 2013
Mouzoon 2010
Ogburn 2007
Panda 2011
Payakachat 2016
Pierson 2015
Sherman 2012
Stockwell 2014

Chamberlain 2015
Kriss 2017
Mohammed 2018
Payakachat 2016

Education/information aimed at pregnant women

Education/information aimed at pregnant women

Education/information or reminders aimed at pregnant women

Reminders aimed at providers

Education/information aimed at pregnant women

Education/information and reminders aimed at pregnant women and providers

Education/information and infrastructure (vaccine availability) aimed at pregnant women and providers
Education/information aimed at pregnant women

Education/information aimed at pregnant women

Education/information aimed at providers

Education/information and infrastructure (vaccine availability) aimed at providers
Education/information and reminders aimed at providers

Education/information and infrastructure (vaccine availability) aimed at pregnant women and providers
Reminders aimed at providers

Reminders aimed at providers

Education/information and reminders aimed at pregnant women

Education/information aimed at pregnant women and providers
Education/information aimed at pregnant women

Infrastructure aimed at providers

Education/information aimed at pregnant women

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Interventions aimed at pregnant women

Table 4 Summary of the characteristics of the primary studies for interventions aimed at pregnant women taken from the included
systematic reviews

Frew Antenatal Pregnant Intervention 1: Usual Usual care Influenza Vaccine
2016 clinics women care plus 9-minute uptake
information video on an
iPad.2

Intervention 2: Usual
care plus modular
education using an iPad
where patient can select
what aspect(s) they want
to learn about.3

Goodman USA 105 RCT Antenatal Pregnant 3 %2 minute CDC Control (3 %2 minute Influenza Vaccine
2015 clinics women educational video. CDC handwashing uptake
video)
Jordan USA 3905 RCT Community  Pregnant For pregnant women For pregnant women Influenza Vaccine
201568 (text women who agreed to be who agreed to be uptake
messages) vaccinated: 1 text vaccinated: 1 text
message reminder with message reminder.
an optional additional For pregnant women
reminder. For pregnant who did not agree to
women who did not be vaccinated:
agree to be vaccinated:  general information
tailored text message text message.®
education.®
Kriss USA 106 RCT Antenatal Pregnant Intervention 1: Written advice from Pertussis Vaccine
20171 clinic women aged Interactive electronic CDC about vaccines in  (Tdap) uptake
waiting 18 to 50 years  book. general (not specific to
rooms Intervention 2: Video relevant vaccines)
information.

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Meharry USA 133 RCT Prenatal Pregnant Intervention 1: Usual Usual care Influenza Vaccine
2014 clinicsand  women care plus patient-centred uptake
classes pamphlet, focusing on
risks associated with flu,
benefits of vaccination to
mother and child, safety.
Intervention 2: Usual
care plus pamphlet and
benefit statement found to
be helpful in pilot.”
Moniz USA 204 RCT Community  Pregnant Usual care and general Usual care and Influenza Vaccine
2013 (text women pregnancy health text general pregnancy uptake
messages) message and vaccine and health text messages
flu text messages sent
Payakach USA 279 RCT Women's Pregnant A plain language version A standard version of Pertussis Vaccine
at 2016" clinics at women at of the CDC's information the CDC's information  (Tdap) uptake
medical least 18 years  on pertussis (Tdap) on pertussis (Tdap)
centres of age vaccine. vaccine.
Stockwell USA 1153 RCT Community  Pregnant Usual care plus 5 weekly  Usual care Influenza Vaccine
2014 -based women automated text uptake
clinics messages, including

1. This study was also included in the education evidence review.

reminders,
recommendation from
doctor to vaccinate and
educational messages
(e.g. risks of flu, vaccine
safety). Also included
appointment reminders
and prompt for pregnant
woman to ask about
vaccination at next
antenatal appointment

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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No o

A 9-minute film on a study iPad. This story centred on a pregnant woman'’s dilemma to get an influenza vaccine. The film depicted physician-actors giving
the woman their recommendation to obtain the influenza immunization while acknowledging and discussing her concerns, including those of her mother
whose anti-vaccination beliefs ran counter to the recommendation.

This intervention on an iPad encouraged women to watch short videos of physicians providing detailed, question-and-answer information on influenza
vaccines. This format contained short modules covering topics such as the importance of these vaccines for both the mother and child, the severity of the
diseases, how the vaccines work to protect pregnant women and their babies, vaccine safety information, and information on current guidelines. Thus, this
interactive educational tutorial enabled women to choose the topic(s) that they were most interested in and enabled them to complete each tutorial
separately.

The video addressed vaccination health belief concepts found to be predictive of vaccination and was intended to have a clear and easy to understand
format.

Here is a link to a diagram that explains this study.

This study also included data for mothers. This data was excluded because this evidence review only covers pregnant women.

The statement read: “If you have flu shot during pregnancy, you will help to protect your baby against influenza from birth to 6 months.”

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Interventions aimed at healthcare providers

Table 5 Summary of the characteristics of the primary studies for interventions aimed at healthcare providers

Klatt 2012 USA 1284 Before Obstetrics Pregnant After: usual care plus alert  Before: usual Influenza Vaccine
and and women on prenatal Electronic care uptake
after gynaecology Health Record if patient

clinic had not received influenza

vaccination. Administering
the vaccination would
cease the alert.

Mohamm  Australi 180 Before Obstetric Pregnant After: midwife delivered Before: Pertussis Vaccine
ed 2018 a and hospital women immunisation programme unspecified usual  (Tdap), uptake
after and had a standing order to  care before influenza
administer vaccine. introduction of the
midwife delivered
programme.
Mouzoon  USA 10852 Before Hospital Pregnant After: usual care plus 3 Before: usual Influenza Vaccine
20103 and clinic women strategies involving care uptake
after provider education.? 3
Ogburn USA 602 Before Perinatal Pregnant After intervention 1: Before: usual Influenza Vaccine
2007 and clinic women Education for clinic care uptake
after personnel, the vaccine was

available, and nurses
screened pregnant women.
After intervention 2:
intervention 1 plus a
standing order allowing
nurses to administer
vaccine without a doctor’s
prescription

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Panda SA 1000 Before Prenatal care Pregnant After: physician education Before: usual Influenza Vaccine
2011 and clinics women program plus posters care uptake
after advertising flu vaccine to

offices providing prenatal
care to increase patient
awareness. Email reminder
to physicians that the flu
vaccine is recommended
for all pregnant women.

Pierson USA 8019 Before Obstetrics Pregnant After: usual care plus Before: usual Influenza Vaccine
2015 and and women brightly coloured form care uptake
after gynaecology attached to clinic notes.
clinic Form included vaccination

status and whether patient
would like to receive
vaccination during
appointment.

Sherman  USA 1367 Before Hospital Pregnant After: usual care and Before: usual Influenza Vaccine
2012 and prenatal women reminder on patient charts care uptake
after clinic for staff/provider about
vaccination

—_—

When data was provided for both influenza and pertussis vaccination, only the pertussis vaccination data was used.

2. The 3 strategies were: 1. The chief obstetrics and gynaecology doctor acted as immunisation champion and aimed to be model for behaviour. Updates on
influenza vaccination in pregnancy and rate assessments were provided. 2. Training provided to obstetrics and gynaecology doctors, obstetric nurses and
immunisation nurses on vaccine administration. 3. Obstetric nurses (midwives) offered training on vaccination and encouraged to identify eligible patients.

3. For both arms, health care providers were informed that the vaccine was available, they were also reminded of the importance of vaccinating every

pregnant woman, without a contraindication, at her next prenatal care visit regardless of gestational age.

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Interventions aimed at pregnant women and healthcare providers

Table 6 Summary of the characteristics of the primary studies that have components of the intervention aimed at pregnant women and

healthcare providers

Chamberl
ain 2015!

McCarthy  Australi 439
2012 a

McCarthy  Australi 390
2015 a

Cluster
RCT

Before
and
after

Before
and
after

Obstetric
practices

Antenatal
clinic

Antenatal
clinic

Pregnant
women aged
18 to 50 years

Pregnant
women

Pregnant
women

1. This study was also included in the education evidence review.
2. When data was provided for both influenza and pertussis vaccination, only the pertussis vaccination data was used.

For the full evidence tables, please see Appendix D.

Face-to-face peer education.  Usual care: they

Printed educational material were requested to

and interactive multimedia on  maintain their

iPads for staff to show standard of care

pregnant women. regarding
influenza and/or
Tdap vaccine
promotion and
administration.

After: usual care and Before: usual

educational campaign for care

patients and staff (including

safety, efficacy and the

benefits of influenza

vaccination in pregnancy).

Lecture for staff. Reminder

stamps placed in patient

notes. Patient information

booklet.

After: education for staff. Before: usual

Patient information brochures care

in antenatal clinics.

Increased availability of

vaccine supply

Vaccine uptake in the general population: evidence review for vaccination of pregnant
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1.1.6 Summary of the evidence

Summary of the quantitative evidence

See 1.1.3 Methods and process for an explanation of the interpretation column.

Interventions aimed at pregnant women: interventions compared to control

All studies below have influenza vaccine data with the exception of Kriss 2017 which has pertussis vaccine data.

Table 7 Summary of effectiveness findings for interventions aimed at pregnant women: interventions compared to control

Interventions by type versus control- no pooled result (RR >1 favours the intervention)
Information: pamphlet

1 RCT 133 RR 1.67 47 per 100 78 per 100 (57, Increased with information pamphlet. Moderate
(Meharry (1.22, 2.3) 100)

2014)3

Information: text message

1 (Moniz RCT 204 RR 1.05 31 per 100 33 per 100 (22,  The study could not differentiate change in vaccine uptake Low
2013) (0.71, 1.58) 49) between information text message or control.

Information: video

3 (Frew RCT 243 RR 1.29 19 per 100 25 per 100 (15, The studies could not differentiate change in vaccine Very low
2016, (0.80, 2.07) 39) uptake between information video or control.

Goodman

2015,

Kriss

2017)

Information and reminders: text messages

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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CT 1153 RR 1.06 47 per 100 49 per 100 (44,
(Stockwell (0.94, 1.19) 55)
2014)
Information: app that provides a choice of modules
1 (Frew RCT 64 RR 0.57 12 per 100 7 per 100 (1, 34)
2016) (0.11, 2.88)

Education: app that is interactive

1 (Kriss RCT 73 RR 2.94 18 per 100 51 per 100 (24,
2017) (1.39, 6.23) 100)

Education/information versus control

The study could not differentiate change in vaccine uptake
between information and reminders via text message or
control.

The study could not differentiate change in vaccine uptake
between an information app that provides a choice of
modules or control.

Increased with education app that is interactive.

Education/information interventions by type versus control (subgrouped by intervention type) (RR >1 favours the intervention)?

58 RCT 579 RR 1.42 28 per 100 40 per 100 (28,
(0.97, 2.06) 58)

Information: video!

The studies could not differentiate change in vaccine
uptake between education/information interventions or
controls.

The study could not differentiate change in vaccine uptake
between information video or control.

Increased with pamphlet.

Increased with pamphlet plus statement.

1 RCT 105 RR 1.13 25 per 100 28 per 100 (15,
(Goodman (0.6, 2.14) 54)

2015)

Information pamphlet with or without statement versus control (RR >1 favours pamphlet with or without statement)
Pamphlet

1 RCT 97 RR 1.55 47 per 100 73 per 100 (52,
(Meharry (1.10, 2.19) 100)

2014)*

Pamphlet plus statement

1 RCT 85 RR 1.83 47 per 100 86 per 100 (62,
(Meharry (1.33, 2.54) 100)

2014)4

Very low

Very low

Moderate

Very low

Very low

Moderate

Moderate

1. Frew 2016 and Kriss 2017 were removed from the education/information versus control meta-analysis to avoid double-counting the control arms.

Vaccine uptake in the general population: evidence review for vaccination of pregnant
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. Double-counting of control arms has been avoided by removing the video versus control comparisons from Kriss 2017 and Frew 2016. The 2
intervention arms of Meharry 2014 have been combined as they show a very similar intervention.
The 2 intervention arms of Meharry 2014 have been combined for the pooled forest plot because the interventions are very similar.
The 2 separate intervention arms for Meharry 2014.
a. Meharry 2014, Moniz 2013, Goodman 2015, Frew 2016, Kriss 2017

Hw

Vaccine uptake in the general population: evidence review for vaccination of pregnant
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Interventions aimed at pregnant women: interventions compared to interventions

All of the studies below have influenza vaccine data with the exception of Payakach 2016 and Kriss 2017, which have pertussis vaccine data.

Table 8 Summary of effectiveness findings for interventions aimed at pregnant women: interventions compared to interventions

Education/ information interventions compared to other education/ information interventions
Plain language information leaflet versus standard information leaflet (RR >1 favours the plain language information leaflet)

1 RCT 279 RR 1.08 45 per 100 49 per 100 (38,  The study could not differentiate change in vaccine uptake Low
(Payakach (0.84, 1.39) 63) between plain language information leaflet or standard

at 2016) information leaflet.

Interactive electronic book versus video information (RR >1 favours the interactive electronic book)

1 (Kriss RCT 66 RR 1.70 30 per 100 52 per 100 (28,  The study could not differentiate change in vaccine uptake Very low
2017) (0.92, 3.14) 95) between interactive electronic book or video information.

Modular education versus video information (RR >1 favours modular education)

1 (Frew RCT 61 RR 0.52 13 per 100 7 per 100 (1, 34) The study could not differentiate change in vaccine uptake Very low
2016) (0.10, 2.61) between modular education or video information.

Information pamphlet plus benefit statement versus information pamphlet (RR >1 favours the information pamphlet plus benefit statement)

1 RCT 84 RR 1.18 73 per 100 86 per 100 (69, The study could not differentiate change in vaccine uptake Very low
(Meharry (0.95, 1.47) 100) between information pamphlet plus benefit statement or

2014) information pampbhlet.

Tailored educational text message versus general information text message (data for those planning to not be vaccinated) (RR >1 favours tailored
educational text message)

1 (Jordan RCT 2253 RR 0.98 22 per 100 21 per 100 (18,  The study could not differentiate change in vaccine uptake Very low
2015) (0.84, 1.15) 25) between a tailored educational text message or a general

information text message.
Reminder intervention compared to another reminder intervention

2 text message reminders versus 1 text message reminder (data for those planning to be vaccinated) (RR >1 favours 2 text message reminders)

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
27



FINAL

Vaccinating pregnant women

1 (Jordan 1652 RR 0.97 60 per 100 59 per 100 (53,  The study could not differentiate change in vaccine uptake Very low
2015) (0.87, 1.08) 65) between 2 text message reminders or 1 text message
reminder

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Interventions aimed at healthcare providers: interventions compared to control

All of the studies below have influenza vaccine data with the exception of Mohammed 2018, which has pertussis vaccine data.

Table 9 Summary of effectiveness findings for interventions aimed at healthcare providers: interventions compared to control

NON-RCT: interventions by delivery method versus control (RR >1 favours the intervention)

Reminders

3 (Klatt 2012, Beforeand 10670 RR 3.20 (1.15, 8 per 100 25 per 100 (9, Increased with reminders. Very low
Pierson 2015, after study 8.94) 69)

Sherman

2012)

Education

1 (Mouzoon Before and 10852 RR 18.48 3 per 100 47 per 100 (41, Increased with education. Very low
2010) after study (16.10, 21.21) 53)

Education plus reminders

1 (Panda Before and 1000 RR 1.63 (1.31, 19 per 100 31 per 100 (25, Increased with education plus Very low
2011) after study 2.04) 39) reminders.

Midwife-delivered programme plus standing order

1 Before and 180 RR 4.52 (2.06, 20 per 100 90 per 100 (41, Increased with midwife-delivered Low
(Mohammed  after 9.91) 100) programme with standing order.

2018)

Nurse standing order

1 (Ogburn Before and 412 RR 11.62 3 per 100 37 per 100 (17, Increased with nurse standing Very low
2007) after (5.48, 24.65) 78) order.

Education plus vaccine availability plus nurse screening

1 (Ogburn Before and 410 RR 6.05 (0.75, 1 per 100 3 per 100 (0, 26) The study could not differentiate Very low
2007) after 48.70) change in vaccine uptake

between education plus vaccine
availability plus nurse screening
or control.

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Education plus vaccine availability plus nurse screening plus standing order

1 (Ogburn Before and 382 RR 70.26 1 per 100 37 per 100 (5, Increased with education plus Very low
2007) after (9.86, 500.55) 100) vaccine availability plus nurse
screening plus standing order.

interventions aimed at pregnant women and healthcare providers compared to control

Table 10 Summary of effectiveness findings for interventions aimed at pregnant women and healthcare providers: interventions
compared to control

Education/ information versus control

Provider education and education/ information for pregnant women versus control (RR >1 favours provider education/ information for pregnant
women)

1 Cluster 60 RR 1.43 10 per 100 14 per 100 (3, The study could not differentiate change in vaccine uptake Very low
(Chamberl RCT (0.35, 5.83) 56) between face-to-face education plus information and an
ain 2015) educational tool to show pregnant women or control.

Education plus a different intervention versus control (RR >1 favours intervention)
Education plus vaccine availability

1 Before 390 RR 1.73 30 per 100 51 per 100 (40, Increased with education plus availability. Very low
(McCarthy and (1.34, 2.23) 66)

2015) after

Education plus reminders

1 Before 439 RR 1.33 30 per 100 40 per 100 (31, Increased with education plus reminders. Very low
(McCarthy and (1.02, 1.72) 51)

2012) after

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)
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Sensitivity analysis

This analysis shows the results of meta-analyses with any studies graded as high risk of bias removed from the analysis.

Frew has influenza vaccine data and Kriss 2017 has pertussis vaccine data.

Table 11 Summary of effectiveness findings for interventions aimed at pregnant women: interventions compared to control

Interventions by delivery method versus control (RR >1 favours the intervention)’
Information: video

2 (Frew RCT 138 RR 1.51 15 per 100 22 per 100 (11, 46) The study could not differentiate change Very low
2016, (0.74, 3.07) in vaccine uptake between video

Kriss information or control.

2017)

1. The other subgroups for this meta-analysis are not shown because they were unchanged compared to the original meta-analysis.

See Appendix F for full GRADE tables
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Summary of the qualitative evidence

Figure 1 Summary of the qualitative findings relating to pertussis vaccine uptake in pregnant women. See below and review B for more
details.

]mp|ementation of the vaccination Convenient places to vaccinate include GP surgeries, antenatal
appointments and community pharmacies
programme @R Pregnant women
Pharmacists and midwives are in favour of increasing access to .
Midwives, obstetricians and gynaecologists do not stock or vaccines but want safety of alternative vaccination settings to be Y Healthcare staff
administer vaccines routinely ensured

Midwives lack training about the benefits and harms of

GPs and midwives need to inform pregnant women about alternative

vaccines and want to learn how to communicating this settings to access vaccines

information effectively

Midwives lack training in how to administer vaccines
Telephone reminders can increase acceptability Information and influences

Access Friends and relatives can exert influence not to

Infrastructure . .
vaccinate or to vaccinate, partners may not be consulted
Mixed messages and misinformation in media

Shortage of trusted sources of information that are easy

to understand

Barriers and facilitators to increasing
) Lack of knowledge by staff and pregnant women
_ : : _ upta ke in pregnant women Lack of information incorrectly linked to lack of evidence
Discussions about vaccines are not routine for all staff

o : t Lack of awareness of vaccinations
at encounter pregnant women 8 8 :
. . g- . 5 Infi ti May not have time to read information, may get too
Not all staff think this is part of their role nrormation, . o
5 5 k - . many leaflets, prefer discussion with staff to leaflets
Lack of time for discussion and to obtain consent A education and L : 8
- - . Acceptability S Information on multiple occasions
Midwives support woman’s decision to vaccinate or not communication 5 - - =
Previous personal experience of a disease can inform a

Mentioning vaccines is not sufficient — discussion ‘ ; s B
2 . person’s decision to be vaccinated
wanted instead ~

Women can feel pressurised to accept vaccinations, Trust
that their concerns are ignored, others want decisions
made for them

Views about the vaccines and vaccinations in general

Discussions and obtaining consent

GPs and midwives are trusted Is it safe? (mixed views)

Is it effective?

Severity of disease and risk to individual and baby

Most pregnant women accept vaccination automatically
Some women cannot be persuaded to vaccinate

Having multiple vaccinations at once is convenient

Staff are generally pro- vaccination

Importance of building trust and that this

is helped by continuity of care
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Summary of the key findings for barriers to and facilitators for pertussis uptake in pregnant
women. These findings are taken directly from the qualitative evidence review (for the full
table of findings and details of analysis methods see evidence review B).

Table 12 Summary of key findings for pregnant women

Some pregnant women say that getting vaccinated at their GP’s surgery is Moderate
convenient because they attend for other reasons too. Other pregnant women say

that having the vaccinations at antenatal appointments or at a community pharmacy

would be more convenient than attending a GP surgery, but not all women believe

that vaccines can be delivered at community pharmacies.

Acceptability

Access

Pregnant women say that telephone reminders from midwives are influential in Very low
convincing them to accept vaccines.

Midwives say that most pregnant women automatically accept the vaccines that they Very low
discuss and/or offer.

Having more than 1 vaccination at once during pregnancy is more convenient and Low
could increase uptake.
Midwives say that nothing will persuade some pregnant women to accept Low

vaccinations if they have already made up their mind. This is the case even when
there is continuity of care and advice is given by a midwife who the pregnant woman
is used to seeing.

Trust

Pregnant women say that they trust their GP and their midwives. Midwives and High
pregnant women say that continuity of care is beneficial in building trust which helps

with discussing vaccines and having them administered. Midwives say this is the

most persuasive method they are aware of. A lack of continuity of care can waste

time by repeating discussions or reducing time for discussions and this can make

midwives feel rushed.

Vaccine safety, effectiveness and assessment of risk

Some pregnant women believe that vaccines could harm their unborn child. In High
addition, some staff had reservations about the safety of the dTaP/IPV vaccine.

However, other women, maternity assistants, midwives, and neonatal care nurses

trust that vaccines would not be offered to pregnant women unless they were safe.

Some pregnant women, maternity assistants, midwives, paediatric nurses, High
obstetricians and gynaecologists think vaccines are effective and were concerned

that if pregnant women did not get vaccinated, their unborn child might come to

harm. Midwives, obstetricians and gynaecologists agree that vaccines are effective

Some pregnant women think that there is insufficient evidence for vaccine

effectiveness. In addition, some pregnant women think that vaccines affect different
populations of people differently.

Parents, obstetricians, gynaecologists, maternity assistants, midwives, and neonatal Low
care nurses agree that pertussis infection is potentially lethal, but some physicians

thought that the prevalence of pertussis was low within their communities and

therefore did not warrant the same degree of attention as other vaccinations.

Gaining consent and vaccination delivery

Midwives and pregnant women agree that time pressures make it harder to discuss, Moderate
gain consent for and carry out vaccinations. Some midwives say they lack dedicated
time for obtaining consent.

33
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Midwives are not equipped to routinely vaccinate pregnant women and obstetricians  Very low
and gynaecologists do not stock and administer vaccines. The obstetricians and
gynaecologists refer pregnant women to GPs to get vaccinated

In some cases, midwives and GPs wrongly assume that another healthcare Low
practitioner has administered the vaccine.

Training needs

Midwives believe that discussing vaccines with pregnant women requires good Low
knowledge and communication skills. They feel that they are not adequately trained

with regards to the benefits and potential harms of vaccines and that communication

skills training would be useful in helping them effectively communicate this

information.

Midwives say that they are not trained to administer vaccines. Low
Lack of information, timing and information overload

Some pregnant women are not aware that vaccines are part of routine healthcare Moderate
during pregnancy.

Some maternity assistants, midwives, and paediatric nurses say they lack High

knowledge about maternal vaccines including the diseases they prevent and side
effects, and do not have access to easily understandable information to give to
pregnant women. Some pregnant women also think that midwives do not know
enough about vaccines in order to adequately discuss them or answer questions.

Some obstetricians and gynaecologists, maternity assistants, midwives and Low
paediatric nurses believe that there is not enough evidence to recommend vaccines

to pregnant women and some pregnant women believe that the reason healthcare
practitioners do not give information about vaccines is because there is not much
information on vaccines to be had.

Some pregnant women say that information on vaccines should be given to them Low
throughout pregnancy, so they have time to read them and organise vaccinations,

while others say that they are so busy that they often do not have time to look at
information on vaccines that is given to them. Some midwives say that pregnant

women are given a lot of information during pregnancy.

Sources of information: official sources

Midwives say that they direct pregnant women to evidence-based information on Moderate
vaccines and that they would like an official website to be created that has

appropriate information on vaccines for pregnant women. Some pregnant women

say they trust official sources of information more than others.

Sources of information: the media and online, including social media and apps

Midwives and pregnant women agree that the TV and news reports can be a source  Moderate
of positive messages to encourage vaccination. However, some pregnant women
say that other media stories suggest vaccines do harm and discourage vaccination.

Pregnant women say that they use Google to search for information about vaccines, Low
but they do not trust advice on the internet that appears to be biased too heavily
either in favour or against vaccines. They would prefer a balanced account.

Some midwives say that there is a lot of misinformation on vaccines that saturates Very low
social media, while others are unaware of this problem.

Sources of information: printed materials, such as leaflets

Midwives say that being able to give leaflets about vaccines to pregnant women is Moderate
useful and that they have they have leaflets and other materials. However, some

midwives do not give these leaflets out because pregnant woman are given many

other leaflets.

Not all pregnant women say that they read the leaflets they have been given and Low
some would prefer the opportunity to discuss vaccines with healthcare practitioners
rather than being given information.
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Sources of information and influence: discussing vaccination with healthcare
providers

Some midwives agree that discussing maternal vaccines are an important part of Moderate
their role and are willing to spend time doing this, while others think this is a topic for

doctors to deal with or that discussing vaccines with pregnant women made them

appear less trustworthy. Pregnant women say that they would like the opportunity to

discuss vaccines with a midwife.

Some obstetricians and gynaecologists do not routinely discuss vaccinations with Low
pregnant women and say that vaccines are not on their list of top priorities or that
they do not feel responsible for vaccinating pregnant women.

Pregnant women say that midwives and obstetricians do not discuss vaccines Low
enough in hospitals.
Pregnant women say that healthcare practitioners do not initiate conversations High

about vaccines or discuss vaccines, including the pertussis vaccine, with them very
much or at all.

Healthcare practitioners mention vaccines to pregnant women rather than discuss Low
them but pregnant women who did not discuss vaccines with a healthcare
practitioner were unlikely to be vaccinated.

Midwives say that they discuss vaccines many times throughout each woman’s Very low
pregnancy and they also discuss childhood vaccines. However, they discuss

vaccines for childhood less frequently because they feel that mothers will have

further opportunities to discuss childhood vaccines.

GPs, midwives, and practice nurses said that they are generally pro-vaccine. Moderate
Obstetricians and gynaecologists recommend vaccines to pregnant women.

However, some midwives believe that other midwives are against vaccines.

Pregnant women agree that midwives encourage them to be vaccinated.

Midwives say that they support the decisions that pregnant woman make — even if Low
they do not want to be vaccinated.

Pregnant women say that midwives can discourage them from being vaccinated by = Low
being too relaxed about the importance of being vaccinated.

Sources of information and influence: friends and relatives

Pregnant women say that friends and relatives sometimes recommend vaccination, = Moderate
but in other cases they can influence them not to vaccinate. The reasons for this

include the belief that pertussis is a harmless disease, the vaccines are untested or

poorly tested and may do harm, or cultural reasons.

Pregnant women sometimes say that they are unlikely to discuss vaccines with their Low
male partner and that he is too busy to discuss vaccines with them.
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Mixed methods summary of the quantitative and qualitative evidence

The barriers and facilitators in the diagram are summarised versions of the findings that were considered to be the most important from the
qualitative evidence relating to pregnancy presented in Table 12. Possible links between barriers and corresponding facilitators are shown in the
diagram, with the quantitative evidence mapped onto the related qualitative themes. See section 1.1.3 Methods and process for more details.

Figure 2 Diagrammatic summary of the barriers and facilitators to vaccine uptake in pregnant women with interventions mapped onto
them. RR= risk ratio, CND= could not differentiate, BA= before and after study.
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1.1.7 Economic evidence

A single systematic review was conducted to identify economic evaluations relevant to any of
the quantitative review questions in the guideline. The search returned 5,716 records which
were sifted against the review protocol. Of these publications 5,669 were excluded based on
title and abstract. On full paper inspection 43 studies did not meet the inclusion criteria for
any review question. Inclusion was restricted to cost-utility analyses from OECD countries
comparing interventions to increase vaccine uptake for vaccines in the UK immunisation
schedule as described in the green book. Four published economic analyses were included
in the evidence synthesis.

Due to a lack of cost-utility evidence in children, an additional inclusion set was used to
identify studies in children and adolescents (0-18 years), where outcomes were not restricted
to QALYs only (and therefore cost-effectiveness studies were also included). An additional
six studies from the search were included on this basis to provide evidence in the younger
population.

The search was rerun in April 2021 to identify any newly published papers and returned 544
publications, of which 541 were excluded based on title and abstract and two were excluded
at the full text inspection. One additional published cost-utility analysis from this search was
included in the evidence synthesis.

1.1.7.1 Included studies

None of the 11 studies identified in the systematic review looked at interventions for pregnant
women.

1.1.7.2 Excluded studies

A list of studies excluded at full text from the cost-effectiveness review can be found in
Appendix J.

1.1.8 Summary of included economic evidence

No economic evidence was identified for interventions for pregnant women.

1.1.9 Economic model

No economic modelling was carried out for this review.

1.1.10 The committee’s discussion and interpretation of the evidence

This discussion includes consideration of the qualitative evidence that specifically covers
vaccinations for pregnant women from evidence review B (summarised above) as well as the
quantitative evidence presented in this review.

1.1.10.1. The outcomes that matter most

The protocol’s primary outcome was vaccine uptake. The committee agreed that this
outcome was the most important for pregnant women and healthcare practitioners because
the aim of this guideline is to increase vaccine uptake. None of the included studies reported
the protocol’s secondary outcomes, which were the proportion of people offered vaccinations
and the numbers of people who develop the diseases the vaccines are aimed at preventing.
Offers of vaccination was not considered as important as uptake because an offer may not
necessarily result in a vaccination.
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1.1.10.2 The quality of the evidence

This review was carried out as a review of systematic reviews (SRs) and therefore did not
include any additional primary studies that were published after the search date of the
included reviews. Any such studies identified by the primary study searches for specific
intervention types (for example, for education or reminders interventions) have been included
in the relevant intervention reviews where they meet the study type inclusion criteria.

The SR evidence consisted of 2 SRs that were judged to be at low risk of bias and fully
applicable to the current review question. The primary studies within the SRs involved
interventions aimed at increasing uptake of pertussis and/ or influenza vaccination. Although,
influenza vaccination is not within the scope of this guideline (there is a separate NICE
guideline, Flu vaccination: increasing uptake), the committee decided to include influenza
vaccination of pregnant women in this review due to the limited number of studies identified
for pertussis vaccination. However, they stated that this evidence should be downgraded
once for applicability due to differences between the influenza and pertussis vaccination
programmes (discussed further below).

The studies were RCTs, cluster RCTs (cRCTs) and before and after studies. These studies
were associated with differing risk of bias. In general, the before and after studies were at
higher risk of bias than the RCTs/ cRCTs because by design they were not randomised trials
and lacked a contemporary control group for the intervention; instead, they used the uptake
results from before the intervention as the comparator.

The quality of the evidence from the included primary studies ranged from very low to
moderate. Reasons for downgrading included risk of bias issues (such as lack of information
about the randomisation process for RCTs, the lack of randomisation and control groups for
the before and after studies, and poor reporting or inadequate methods of data collection for
both study types), and partial applicability for the influenza studies.

One possible limitation of this evidence review is that the 2 SRs did not say that they
specifically looked for intervention versus intervention comparisons. However, the searches
for primary studies for the other intervention reviews (e.g., for education or reminders
interventions) were broad and all the relevant studies for pertussis vaccination from the
search were also included in the identified SRs up to the date of their searches. The primary
searches and SR search did not look for influenza specific primary studies or SRs and so the
evidence review in the NICE flu guideline (Flu vaccination: increasing uptake), that examined
vaccination of pregnant women was also checked. The primary studies identified in the flu
guideline were also included in the Bissett 2018 SR that looked at both pertussis and
influenza vaccination. There was an additional SR in the flu guideline (Wong 2016) but this
contained the same influenza studies as Bissett 2018 and was excluded from this review as
a result.

1.1.10.3 Advantages and disadvantages

Due to the limited number of primary studies looking at pertussis vaccination of pregnant
women, based on their clinical expertise and experience, the committee agreed to expand
the evidence search to include influenza vaccination of pregnant women. This was based on
the assumption that some aspects of interventions designed to increase the uptake of
influenza vaccination in pregnant women could also be applied to pertussis vaccinations.
However, the committee agreed that there were significant differences between these
vaccinations that would need to be considered when examining the evidence and making
recommendations. Key differences are the aims of the vaccination, with the influenza
vaccine seen as protecting the mother primarily (although it also protects the baby as well
passively and indirectly), while pertussis vaccination is primarily aimed at protecting the baby
after birth. Influenza vaccination is a seasonal vaccination that can be offered from the
beginning of pregnancy, while pertussis vaccination is targeted to later in foetal development
(between 16-32 weeks as recommended in the Green book.) In addition, influenza

38
Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)


https://www.nice.org.uk/guidance/ng103
https://www.nice.org.uk/guidance/ng103
https://www.gov.uk/government/publications/pertussis-the-green-book-chapter-24

FINAL
Vaccinating pregnant women

vaccinations can be carried out in multiple settings by many different providers while
pertussis vaccination is usually administered by midwives during antenatal visits in the UK, or
less frequently by GPs in primary care.

The committee discussed the evidence from interventions aimed at pregnant women to
increase uptake compared to control and observed that the results were unable to
differentiate between intervention and control in all the comparisons apart from the studies
which used an information pamphlet (Meharry 2014) or an interactive education app (Kriss
2017). In many of the studies the sample sizes were small (100 people or less per arm) and
this may have meant that these studies were underpowered and so unlikely to be able to
detect differences between the interventions. The committee also noted that a
recommendation about what information to include in vaccine invitations already mentioned
including references to additional information about the vaccines (including videos or
interactive information) from trusted sources (see evidence review E). They decided that this
covered the use of an interactive education app (Kriss 2017), and so no additional changes
to this recommendation were needed.

The committee discussed the information pamphlet intervention (Meharry 2014). This study
consisted of 3 arms and both intervention arms include the information pamphlet, but one
also included statement of benefit. This statement read: ‘If you have the flu shot during
pregnancy, you will also help protect your baby against influenza from birth to 6 months.’
The committee noted that the presence of this statement emphasised this point which might
otherwise have been missed when reading the pamphlet. However, the evidence could not
differentiate between the pamphlet alone or pamphlet plus benefit statement, so it did not
appear to increase vaccine uptake. Despite this the committee agreed that it could be helpful
to include a statement emphasising the benefit of pertussis vaccination to the baby in the
information provided with the invitation for the vaccine because they were concerned that not
all pregnant women are made sufficiently aware of this important point. They therefore added
this point to an existing recommendation about what should be included in vaccine invites
from the education and reminders evidence review (see review E for more details about this
recommendation).

The committee discussed the remaining evidence and noted that the results were unable to
differentiate between interventions aimed at pregnant women compared to each other. In
contrast, most of the interventions aimed at providers increased vaccine uptake but the
evidence was very low to low quality because it came from before and after studies that were
at high risk of bias. The committee agreed that this evidence was of insufficient quality to
support specific recommendations for these interventions. Instead, they reviewed the existing
draft recommendations for the identification of eligibility and status interventions (review A),
invitations and reminders (review C), improving access (review D) and education/ information
(review E) to determine whether any additions or changes needed to be made to cover
pertussis vaccination of pregnant women.

The committee agreed that most of the existing recommendations from the reminders review
(evidence review C) and education and reminders review (evidence review E) were
applicable to pertussis vaccination of pregnant women. However, there were some process
differences that needed to be considered. In most cases, pregnant women are not invited to
be vaccinated by letter, text or email, but instead they are invited by midwives and reminders
are provided as needed in person during antenatal appointments. To reflect this point, ‘during
consultation’ was added as an option to the existing draft recommendation about invitation
methods. Maternity services have responsibility for ensuring that pregnant women are invited
for or signposted to appropriate vaccination services and this was already covered by an
existing recommendation. However, GPs may be involved in chasing up pregnant women
who are not vaccinated by midwives. For this reason, the recommendation was updated to
highlight that both maternity services and other healthcare practitioners who have contact
with pregnant women should ensure that pregnant women are invited for vaccinations (see
evidence review C for more details).
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The committee agreed that most pertussis vaccinations would be carried out around the 20
week scan, but the timings of appointments after the scan varied between first and
subsequent pregnancies and may differ between areas. As a result, a recommendation
about the timing of identifying pregnant women who have not been vaccinated was amended
to clarify that providers of antenatal care should identify pregnant women who have not been
vaccinated against pertussis at the first appointment after the 20 week foetal anomaly scan
with reminders and offers of vaccination being provided at subsequent appointments or
during any contact with their GPs (see evidence review C for more details). They also noted
that pertussis vaccination can be given to pregnant women at the same time as flu
vaccination, which could be convenient for the pregnant woman and is mentioned as a
facilitator in the qualitative evidence (see Figure 2). In contrast, pertussis should not be given
earlier than 16 weeks as this may compromise the passive protection of the infant against
pertussis. However, pertussis vaccination can also be provided to the mother postnatally to
provide indirect protection to the baby if she has not been vaccinated during pregnancy. This
point was added to the recommendation to opportunistically identify people for vaccination
under the bullet point referring to pregnant women to cover postnatal reviews as well as
antenatal reviews (see evidence review A for more details).

The committee discussed the qualitative evidence for barriers and facilitators to vaccine
uptake in pregnant women (see Figure 1). They noted that midwives and GPs are trusted
healthcare practitioners and that this trust is established over time when there is continuity of
care enabling the healthcare provider and pregnant women to develop a relationship. They
agreed that in their experience, pregnant women often ask these providers for advice about
accepting pertussis vaccination and that a recommendation to vaccinate could increase
uptake. However, they were also in agreement that it is important to support and empower
women to make their own informed decisions rather than direct them to be vaccinated in a
paternalistic manner. The recommendations already cover providing information and
opportunities for discussion if needed as part of the initial invitation for vaccination (see
evidence review E). The committee added a bullet point to this recommendation to make it
clear that the NHS recommends the vaccination. They envisaged that the healthcare
practitioner would be able to make a professional recommendation in support of vaccination
based on this point rather than a personal recommendation.

The committee noted that additional barriers to uptake were similar to those for other groups,
such as parents and carers of children and young people, and people aged 65 years and
over. These included a lack of time during appointments to discuss vaccinations and obtain
consent; a lack of staff training in how to administer the vaccines, a lack of storage in some
antenatal settings, a lack of staff training in the benefits and harms of vaccination and how to
communicate them. The lack of training in communicating the benefits and harms of
vaccination and in giving vaccinations was considered as part of the education/ information
review (evidence review E) under staff education and recommendations that this is included
as part of staff training were made. The lack of time to discuss vaccinations and obtain
consent was also considered as part of the qualitative review (evidence review B) and the
education review (evidence review E). The evidence highlighted that healthcare providers
and individuals, parents and carers think that there is not enough time to discuss vaccination,
obtain consent, administer vaccinations and complete the necessary documentation, leading
to appointments feeling rushed. The committee therefore made a recommendation
highlighting the importance of providers allowing sufficient time for all of this to take place in
vaccination appointments (see evidence review E for more details). The committee were
unable to specify how much time should be allowed because they did not look at any
evidence on this and the length of consultations were outside of their remit. There was also
some consideration in the access review (evidence review D) of what should happen in
settings where healthcare practitioners are unable to provide vaccinations, such as those
that lack facilities to store the vaccines. A recommendation was made as part of that review
to ensure that in these situations people are signposted to places where the vaccinations are
available. Each of these recommendations are applicable to vaccinations for all population
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groups, including pregnant women, and help to address some of the barriers to vaccinations
identified by the qualitative evidence and the committee.

However, given that most of the evidence included in this review was not carried out in the
UK, and was only partially applicable to this research question, the committee thought that it
was important to include a research recommendation aimed at increasing the evidence base
for interventions to increase pertussis vaccine uptake in pregnant women. This rationale for
this research is explained in more detail in Appendix K. By including both quantitative and
qualitative components in the research recommendation the committee aimed to provide
information about the most effective interventions and their acceptability to pregnant women
to try to maximise uptake.

1.1.10.4 Cost effectiveness and resource use

No economic evidence was identified for interventions to increase uptake of maternal
vaccinations. The committee used the clinical evidence presented and their experience to
add detail to the recommendations already made to make them applicable to maternal
vaccinations. None of the modifications made to the recommendations discussed by the
committee in relation to this evidence review are expected to incur any additional resources
to implement.

1.1.11 Recommendations supported by this evidence review

This evidence review supports the research recommendation on increasing pertussis vaccine
uptake in pregnant women. It provides additional support to recommendations 1.2.6, 1.2.13,
1.3.7,1.3.8, 1.3.11 and 1.3.17 in the following reviews: evidence review C: reminders
interventions to increase the uptake of routine vaccines; evidence review D: interventions to
increase the uptake of routine vaccines by improving access and evidence review E:
education interventions to increase the uptake of routine vaccines.
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1.1.12.2 Economic evidence

None
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Appendices
Appendix A — Review protocols
Review protocol to identify effective interventions to

improve uptake of routine vaccines
ID | Field Content

0. | PROSPERO Not applicable
registration
number

1. | Review title o o ) )
Identifying effective interventions to improve uptake of

routine vaccines.

2 Review What are the most effective interventions for increasing
questions the uptake of routine vaccines?
> Objectives To identify effective strategies to improve routine vaccine
uptake.
4.
Searches The following databases will be searched:

e Cochrane Central Register of Controlled Trials
(CENTRAL)

e Cochrane Database of Systematic Reviews

(CDSR)

Embase

MEDLINE

Medline in process

Medline epubs ahead of print

Emcare

Psycinfo

Sociological Abstracts

ASSIA

DARE

Econlit (economic searches)

NHS EED (economic searches)

HTA (economic searches)

Other subject specific databases as appropriate

for the quantitative review

Searches will be restricted by:

e Studies published since 1990

e English language

e Human studies

e Qualitative, Systematic Review, RCT, OECD
geographic filters as appropriate

Other searches:
o Reference searching where appropriate
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Citation searching where appropriate
Inclusion lists of systematic reviews
Websites where appropriate

The searches will be re-run 6 weeks before final
submission of the review and further studies retrieved for
inclusion.

The full search strategies for MEDLINE database will be
published in the final review.

> Condition being | Uptake of vaccines on the routine NHS schedule
studied

6. _ _
Population Inclusion:

¢ All people who are eligible for vaccines on the routine
UK immunisation schedule and their families and
carers (if appropriate).

e Staff including, but not limited to, those providing
advice about or administering vaccines and those
people with relevant administrative or managerial
responsibilities.

Exclusion: None

" Interventions Interventions including, but not confined to:
and factors of
interest

7. Information, education and methods of communicating
them:

Interventions to provide information including:
e online campaigns including social media and apps
radio campaigns
letters by mail
printed materials (e.g. leaflets)
multi-media campaigns
TV and online advertising (including pop up
adverts)
posters
online information exchange- fill in questionnaire
and get information

Educational interventions (delivery methods):

o face-to-face sessions

o telephone conversations

e social media with responses

e interactive multi-media interventions (e.g. case
studies on GP websites; e-learning)

e interactive community events (e.g. talks with
question and answer sessions)

e peer education (carried out by a community
member who shares similar life experiences to the
community they are working with)
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¢ lay education (carried out by community members
working in a non- professional capacity)

e multicomponent interventions targeting education
vaccine hotlines and special advisory clinics for
health professionals

Who provides the information and/or advice and how they
do so, including:
e Vaccine champions:
o Practitioners
o Peers
o Community leaders
¢ Interventions to train staff and other people on
how best to communicate the information/ run
educational sessions.
¢ Recommendations to vaccinate from
people/groups including:
o Medical and other staff (for example, GPs,
nurse, health visitors, midwives,)
Social workers
Community leaders
Religious leaders
Peers
Teachers

O O O O O

Information and education can be provided during home
visits, during interactions with health and social care
workers, at support group meetings for people using other
services etc. This may involve providing a contact point
for more information.

Types of information include PHE bulletins and local
bulletins for providers.

8. Vaccination reminders aimed at providers or
individuals including:

Reminder and recall systems (aimed at provider)
e clinical alerts and prompts
e national alerts to local teams
e local recall initiatives

Personal invitation to be vaccinated from:
e GP
e community pharmacist
e health or social care worker
e from several professionals

Reminders to individuals/ eligible groups by:
o text messages
e electronic invitations (via apps)
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emails
letter
phone calls
posters
postcards

9. Interventions targeting acceptability:
¢ Alternative forms of vaccinations (e.g. injections,
formulations)
o Alternative settings
¢ Alternative vaccine providers (e.g. doctor
administering vaccine instead of nurse)

10. Interventions to improve access including:

Expanding access in healthcare, such as:
¢ Reducing distance/time to access vaccinations
e Qut of hour or drop-in services
e Delivering vaccines in clinical settings in which
they were previously not provided

Vaccination clinics in community settings:
e community pharmacies
e antenatal clinics
e specialist clinics (e.g. drug and alcohol services,
mental health services)
e community venues (e.qg. libraries, children’s
centres)

Dedicated clinics for specific/ all routine vaccinations:
e Mass vaccination clinics in community or other
settings (e.g. schools)
e Walk in or open access immunisation clinics

Extended hours clinics
¢ weekends evenings (after 6 pm)
e early mornings (before 8 am)
e 24-hour access

Outreach interventions or mobile services:

o home or domiciliary or day centre visits
support group meeting visits
residential or care home visits
special school visits
inpatient visits
custodial visits
immigration settings
mobile clinics (e.g. in community)

Parallel clinics
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o Offer vaccination in parallel with regular
appointments (e.g. with midwives, clinicians,
inpatient and outpatient clinics, long stay wards,
etc.)

e coordinated timing of other programmes (such as
child developmental checks)

Opportunistic vaccinations:

e visits to GP, practice nurse or consultant for
other medical conditions including STI clinics,
drug and alcohol programmes

e having vaccinations provided in hospitals or
accident and emergency departments

e may involve a dedicated person to administer
the vaccines.

11. Interventions to improve infrastructure (targeting
processes, staffing and settings):

Booking systems
e dedicated vaccination lines or online systems

Organisation of local provider-based systems:

e Local area approaches

o Systems and processes in place to work with
the community

e Practice level approaches

e Assigned lead for a specific vaccination
programme

¢ Having staff who are competent to deliver
vaccinations available in multiple settings

e Having staff with responsibilities for training
practitioners, answering complex questions,
co-ordinating immunisations etc.

Systems involved in the recording and identification of
eligibility and status (covered in RQ1- see this review
protocol for a list of potential interventions)

Incentives based interventions:
¢ Incentive (and disincentives for not vaccinating)
schemes (for individuals)
o voucher schemes (not to cover cost of
vaccination or healthcare)
o payment to cover travel costs
o fines/ penalties for not vaccinating
o entry to childcare settings/ schools blocked
in the absence of proof of vaccination
status
¢ Mandatory vaccination
¢ Incentive schemes (for providers)
o targets

48
Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)



FINAL

Vaccinating pregnant women

o quality and outcomes framework
o voucher schemes

Audit and feedback on uptake rates for providers

o Weekly statistics

¢ Content and delivery of feedback

e Practical relevance (e.g. how many more people
need to be vaccinated to achieve a target number)

e Comparison data (e.g. between GP practices)

12. Multicomponent interventions:

e Interventions which include more than one
component and target multiple issues (for example
the intervention could include an educational
component and changes in the timing of clinics)
will be analysed separately, but with other similar
multicomponent interventions where possible.

e Multicomponent interventions which include more
than one component that is targeting a single
issue will be included in the relevant category
instead.

8. e Usual approaches to increase vaccine uptake

Comparators e Other interventions to increase vaccine uptake

o Other interventions targeting same issue/
theme (for example education)

o Other interventions targeting different issues/
theme (for example education versus
infrastructure)

Types of study | Systematic reviews of included study designs.

to be included
Then as needed:

Randomised controlled trials

Non-randomised controlled trials

Controlled before-and-after studies

Interrupted time series

Cohort studies

Before and after studies

Mixed method study designs (quantitative evidence
that matches the above study designs only)

For the mixed methods synthesis, published mixed
methods studies will also be included if the study does not
present quantitative and qualitative evidence separately,
but only if the individual study designs meet the inclusion
criteria for both the qualitative and quantitative reviews as
detailed above.

10. . Interventions to increase uptake of these vaccines/
Other exclusion | -onditions:

criteria

e Selective immunisation programmes, as defined in the
Green Book and additional vaccines for people with
underlying medical conditions because they do not
form part of the routine schedule.
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e Seasonal vaccinations because they are not part of
the routine vaccination schedule, apart from Flu,
which is covered by a separate NICE guideline and
excluded for this reason (see section 14 for reasons
underlying a possible deviation from this exclusion).

e Travel vaccines- not on routine schedule
e Areas covered by NICE's guideline on tuberculosis.

e Catch-up campaigns alongside the introduction of a
new vaccine

Only papers published in the English language will be
included.

Where studies from the USA (or other countries with
similar health insurance-based systems) are included in
the qualitative reviews any barriers/ facilitators relating to
financial incentives (such as payment for vaccines or
affording health insurance) will not be recorded as these
are not relevant for the UK. In addition, in countries where
vaccines or health care are paid for by the user studies
looking at any financial incentive-based interventions are
excluded.

11.
Context The Department of Health and Social Care in England

has asked NICE to produce a guideline on vaccine uptake
in the general population.

In recent years, UK vaccination rates have declined,
resulting in increases in vaccine preventable diseases,
particularly measles. There were 991 confirmed cases in
England in 2018 compared with 284 in 2017 and the
World Health Organization no longer considers measles
‘eliminated' in the UK.

Reasons for low uptake include poor access to healthcare
services; inaccurate claims about safety and
effectiveness, which can lead to doubts about vaccines;
and insufficient capacity within the healthcare system for
providing vaccinations. In addition, problems with the
recording of vaccination status and poor identification of
people who are eligible to be vaccinated may have
contributed to this problem.

12.
Primary Changes in:

outcomes e Vaccine uptake (overall for a specific vaccine or
(critical vaccines and for each dose where a vaccine is
outcomes) administered in multiple doses)

13.
Secondary Changes in:

outcomes e the proportion of people offered vaccinations
(important ¢ the numbers of people who develop the disease the
outcomes) vaccination was aimed at preventing
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14. _ All references identified by the searches and from other
Data extraction | soyrces will be uploaded into EPPI reviewer and de-
(selection and duplicated. 10% of the abstracts will be reviewed by two
coding) reviewers, with any disagreements resolved by discussion
or, if necessary, a third independent reviewer.

The quantitative systematic review search results will be
sifted using the EPPI reviewer priority screening
functionality, but the whole data base will still be screened
in each case. However, when sifting for primary studies
for specific sections of the quantitative review priority
screening may be used to terminate screening before the
end of the search is reached. In this case, at least 50% of
the identified abstracts will be screened. After this point,
screening will only be terminated if a pre-specified
threshold of 500 references is met for a number of
abstracts being screened without a single new include
being identified. A random 10% sample of the studies
remaining in the database when the threshold is met will
be additionally screened, to check if a substantial number
of relevant studies are not being correctly classified by the
algorithm, with the full database being screened if
concerns are identified.

The full text of potentially eligible studies will be retrieved
and will be assessed in line with the criteria outlined
above. Data will be extracted from the included studies
into a standardised form (see Developing NICE
guidelines: the manual section 6.4) for assessment of
study quality and evidence synthesis. Extracted
information for the quantitative review will include: study
type; study setting; study population and participant
demographics and baseline characteristics; details of the
intervention and comparator used; study methodology;
inclusion and exclusion criteria; recruitment and study
completion rates; outcomes and times of measurement
and information for assessment of the risk of bias.

If insufficient evidence is identified to make
recommendations, we will consult the committee and
consider a call for evidence (as detailed in the NICE
manual) or include more indirect evidence from other
relevant guidelines (for example, the NICE flu guideline).

15.
Risk of bias Risk of bias will be assessed using appropriate checklists
(quality) as described in Developing NICE guidelines: the manual.
assessment

Systematic reviews will be assessed using the ROBIS
checklist.

For the quantitative review, randomised controlled trials
will be assessed using the Cochrane risk of bias v2.0
checklist. Non-randomised controlled trials and cohort
studies will be assessed using the Cochrane ROBINS-|
checklist. Controlled/ uncontrolled before and after
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studies, and interrupted time series will be assessed
using the EPOC tool.

Any mixed methods studies with quantitative data that can
be extracted separately will be assessed using ROBINS-I,
Cochrane risk of bias v2.0, or EPOC appropriate.

Mixed methods studies where separate quantitative and
qualitative data cannot be assessed separately will be
assessed using the mixed methods appraisal tool (2018
version).

16. A mixed methods approach will be used to address this
Strategy for topic area.

data synthesis
The quantitative and qualitative reviews (evidence review
B) will be conducted separately (segregated study design)
but at the same time. The evidence from the reviews will
then be analysed in relation to each other (convergent
synthesis of results). (See below for more details. The
findings will not be integrated by transforming one type of
evidence into the other (e.g. quantitative findings into
qualitative findings).

Where possible, meta-analyses of outcome data will be
conducted for all comparators that are reported by more
than one study, with reference to the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins et al.
2011). Data will be separated into the groups identified in
section 17.

Continuous outcomes will be analysed as mean
differences, unless multiple scales are used to measure
the same factor. In these cases, standardised mean
differences will be used instead. Pooled relative risks will
be calculated for dichotomous outcomes (using the
Mantel-Haenszel method) reporting numbers of people
having an event. Absolute risks will be presented where
possible.

Fixed- and random-effects models (der Simonian and
Laird) will be fitted for all comparators, with the presented
analysis dependent on the degree of heterogeneity in the
assembled evidence. Fixed-effects models will be
deemed to be inappropriate if one or both of the following
conditions is met:

¢ Significant between study heterogeneity in
methodology, population, intervention or comparator
was identified by the reviewer in advance of data
analysis.

e The presence of significant statistical heterogeneity in
the meta-analysis, defined as 12250%.
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In any meta-analyses where some (but not all) of the data
comes from studies at high risk of bias, a sensitivity
analysis will be conducted, excluding those studies from
the analysis. Results from both the full and restricted
meta-analyses will be reported. Similarly, in any meta-
analyses where some (but not all) of the data comes from
indirect studies, a sensitivity analysis will be conducted,
excluding those studies from the analysis.

GRADE will be used to assess the quality of the
outcomes. Outcomes using evidence from RCTs, non-
randomised trials and cohort studies will be rated as high
quality initially and downgraded from this point. Controlled
before and after studies and interrupted time series will be
rated as low quality initially. Reasons for upgrading the
certainty of the evidence will also be considered.

Where 10 or more studies are included as part of a single
meta-analysis, a funnel plot will be produced to
graphically assess the potential for publication bias.

Meta-analyses will be carried out separately for each
study type per outcome, but the similarities and
differences between the results obtained from the
different study types will be noted.

Svynthesising the findings of mixed method reviews.

Where mixed methods studies are identified that present
data in a form that cannot be extracted and analysed
separately as quantitative and qualitative data (in
evidence review B), the results of the studies will be
reported separately for each study. Any correlations or
discrepancies between the findings of the mixed methods
studies and the syntheses of the quantitative and
qualitative findings of the above analyses will be noted.

Mixed method synthesis of findings from the quantitative
and qualitative reviews

Where appropriate, a synthesis matrix will be produced to
combine results from the different individual analysis
methods. Findings from one analytical approach will be
compared to findings from the second approach, and
outcomes paired up if they provided relevant information
on the same underlying topic. The agreement between
the findings of the two approaches will be qualitatively
assessed, with each paired set of findings put into one of
the three categories relating to the strength of the
identified correlation.

The results may be presented as a concept diagram with
quantitative findings mapped onto the qualitative ones if
this is thought to be informative.
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17.
Analysis of sub- | Results will be separated into the following for analysis:

groups

e Age/time when vaccine is due:
o During pregnancy

0-5 years

11 to 18 years

65 years and older

o O O

e Population groups with potential equality issues:

o Children excluded from mainstream education
(including pupil referral units) and non-
attenders.

o Care home residents or people in long-term
care

o Looked after children

o Religious groups or groups with special beliefs
(e.g. anthroposophical views)

o Travellers/ gypsies

o Migrants and asylum seekers

o Settings:
o care homes (covered above for residents)
o hospitals
o community versus healthcare
o educational settings

e Mandatory versus partially mandatory, opt-outs
allowed or completely optional vaccine schedules

e Numbers of doses of vaccines

e Study type: RCT, non-randomised studies (NRTSs,
CBA, ITS)

¢ Interventions that are part of a catch-up campaign
versus interventions that are not part of a catch-up
campaign

o System levels:

o health system level (for example clinical
commissioning group [CCG], local authority,
regional and national level)

o service provider level (for example GP
practices, practitioners)

o individual level (for example patients or service
users including carers)

o mixed levels

e Forinterventions that use information/ education to
increase uptake the results will also be presented for
generic versus tailored interventions.

O Intervention
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18.

Type and O Diagnostic
method of
review (Il Prognostic
O Qualitative
(Il Epidemiologic
O Service Delivery
Mixed method
19. | Language English
20. England
Country
21. o
Anticipated or January 2020
actual start date
22. o
Anticipated October 2021
completion date
23.
Stage of review | Review stage Started Completed
at time of this
submission
Preliminary searches [ C
Piloting of the study r r
selection process
Formal screening of
search results against v r
eligibility criteria
Data extraction [ r
Risk of bias (quality) r r
assessment
Data analysis [ |
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o notifying registered stakeholders of publication
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Appendix B — Literature search strategies

Systematic review search

An initial search to find systematic reviews identifying interventions to improve uptake of
routine vaccinations was run on 23 and 24" March 2020 and re run on 5" and 6" May
2021. The following databases were searched: Medline, Medline in Process, Medline epubs
ahead of print, Embase, Emcare and Psycinfo (all via the Ovid platform), Cochrane Database
of Systematic Reviews (via the Wiley platform), Database of Abstracts of Reviews of Effects
(DARE, via the Centre for Reviews and Dissemination platform), Applied Social Sciences
Index and Abstracts (ASSIA), British Nursing Index, Sociological Abstracts and Educational
Resources Information Center (ERIC, all via the Proquest platform). The Medline strategy is
shown below. health-evidence.ca study design filters were applied where appropriate. The
search was limited to studies published after 1990 in the English language.

exp Vaccination/

exp vaccines/

exp Immunization programs/

vaccin®.tw.

exp Immunization/

(immunis* or immuniz*).tw.

(immunologic* adj4 (sensitiz* or sensitis* or stimulation®)).tw.
(immunostimul* or variolation*).tw.

or/1-8

10 (uptake or ((increas™ or improv* or rais* or higher) adj8 (rate* or immuni* or vaccin* or
complian®))).tw.

11 9and 10

12 (MEDLINE or pubmed).tw.

13 systematic review.tw.

14  systematic review.pt.

15 meta-analysis.pt.

16  intervention$.ti.

O©CoONOOOPRWN -

17 or/12-16

18 11 and 17

19 animals/ not humans/
20 18 not19

21 limit 20 to english language
22 limit 21 to ed=19900101-20200323

Common terms for primary studies searches

Focussed searches were run to identify evidence on themed groups of interventions between
June 2020 and February 2021 to supplement systematic reviews retrieved by the
overarching systematic review search. These were rerun in April 2021.

The Medline version of the population terms used in all searches is shown below.

Diphtheria/
diphtheria*.tw.
Tetanus/

(tetanus or tetani).tw.
Whooping Cough/

AL WON -
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6 (pertuss® or "whooping cough").tw.

7  Haemophilus influenzae type b/

8 ("Haemophilus influenza* type b" or "Hemophilus influenza* type b" or hib).tw.
9 Hepatitis B/

10  "hepatitis b".tw.

11 exp Poliomyelitis/

12 (Polio* or (infantile adj1 paralysis)).tw.

13 exp Pneumococcal Infections/

14  (Pneumococcal adj4 (disease* or infection™)).tw.
15  (streptococcus pneumoniae adj4 Infection®).tw.
16  exp Meningococcal Infections/

17  (Meningococcal adj4 (disease* or infection®)).tw.
18 Rotavirus Infections/ or Rotavirus/

19 rotavirus.tw.

20 Measles/
21  (measles or rubeola or mmr).tw.
22 Mumps/

23  (mumps or (epidemic adj2 (parotitides or parotitis))).tw.

24  Rubella/ or Rubella virus/

25 (rubella or ((german or "three day") adj2 measle*)).tw.

26  human papillomavirus 16/ or human papillomavirus 18/ or exp papillomavirus
Infections/ or exp human papillomavirus 11/

27  (hpv or papillomavirus).tw.

28 Condylomata Acuminata/

29 (condyloma* adj1 acuminat®).tw.

30 ((genital or veneral) adj2 wart*).tw.

31 exp Herpes Zoster/

32 (shingles or herpes zoster or zona).tw.

33 or/1-32

34  exp Vaccination/

35 Vaccines/ or exp bacterial vaccines/ or cancer vaccines/ or exp toxoids/ or exp viral
vaccines/

36 exp Immunization programs/

37 vaccin*.tw.

38 exp Immunization/

39  (immunis* or immuniz*).tw.

40 (immunologic* adj4 (sensitiz* or sensitis* or stimulation®)).tw.

41 (immunostimul® or variolation*).tw.

42  or/34-41

43 33 and42

44  exp Diphtheria toxoid/ or exp tetanus toxoid/ or Haemophilus Vaccines/ or
meningococcal Vaccines/ or exp Pertussis Vaccine/ or exp Streptococcal vaccines/ or exp
Vaccines Combined/ or exp Measles vaccine/ or exp Mumps Vaccine/ or exp papillomavirus
vaccines/ or exp Poliovirus Vaccines/ or Rotavirus Vaccines/ or exp Rubella Vaccine/ or
Hepatitis B vaccines/ or Herpes Zoster Vaccine/ (65237)

45 43 or44

A NICE in house geographic filter to limit studies to OECD countries was applied where
appropriate. The Medline version is shown below

1. afghanistan/ or exp africa/ or albania/ or andorra/ or antarctic regions/ or argentina/ or exp
asia, central/ or exp asia, northern/ or exp asia, southeastern/ or exp atlantic islands/ or
bahrain/ or bangladesh/ or Bhutan/ or bolivia/ or borneo/ or "bosnia and herzegovina"/ or
brazil/ or bulgaria/ or exp central america/ or exp china/ or "commonwealth of independent
states"/ or croatia/ or "democratic people's republic of korea"/ or ecuador/ or gibraltar/ or
guyana/ or exp india/ or indonesia/ or iran/ or iraq/ or jordan/ or kosovo/ or kuwait/ or
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lebanon/ or liechtenstein/ or macau/ or "macedonia (republic)"/ or exp melanesia/ or
moldova/ or monaco/ or mongolia/ or montenegro/ or nepal/ or netherlands antilles/ or new
guinea/ or oman/ or pakistan/ or paraguay/ or peru/ or philippines/ or qatar/ or "republic of
belarus"/ or romania/ or exp russia/ or saudi arabia/ or serbia/ or sri lanka/ or suriname/ or
syria/ or taiwan/ or exp transcaucasia/ or ukraine/ or uruguay/ or united arab emirates/ or exp
ussr/ or venezuela/ or yemen/

2. "organisation for economic co-operation and development"/

3. australasia/ or exp australia/ or austria/ or exp baltic states/ or belgium/ or exp canada/ or
chile/ or czech republic/ or colombia/ or europe/ or exp france/ or exp germany/ or greece/ or
hungary/ or ireland/ or israel/ or exp italy/ or exp japan/ or korea/ or luxembourg/ or mexico/
or netherlands/ or new zealand/ or north america/ or poland/ or portugal/ or exp "republic of
korea"/ or exp "scandinavian and nordic countries"/ or slovakia/ or slovenia/ or spain/ or
switzerland/ or turkey/ or exp united kingdom/ or exp united states/

4. european union/

5. developed countries/

6. or/2-5

7.1not6

The following study designs were applied where appropriate. Medline versions are shown
below.

Randomised controlled trials

McMaster balanced filter

randomized controlled trial.pt.
randomi?ed.mp.

placebo.mp.

or/1-3

BN~

Systematic reviews

health-evidence.ca filter

(MEDLINE or pubmed).tw.
systematic review.tw.
systematic review.pt.
meta-analysis.pt.
intervention$.ti.

or/1-5

Ok wWwN =

Observational studies
Adapted from the NICE in house filter

1. Observational Studies as Topic/

2. Observational Study/

3. Epidemiologic Studies/

4. exp Cohort Studies/

5. Controlled Before-After Studies/

6. Interrupted Time Series Analysis/

7. Comparative Study.pt.

8. (cohort adj (study or studies)).tw.

9. cohort analy$.tw.

10. (follow up adj (study or studies)).tw.
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11. (observational adj (study or studies)).tw.
12. longitudinal.tw.

13. prospective.tw.

14. retrospective.tw.

15. or/1-14

Searches were limited to studies published after 1990 in the English language.

Reminder Interventions search

Searches were run on various dates between 26" June and 28" July 2020 and re run on 9™
April 2021 in the following databases: Medline, Medline in Process, Medline epubs ahead of
print, Embase, Emcare and Psycinfo (all via the Ovid platform), CENTRAL and the Cochrane
Database of Systematic Reviews (via the Wiley platform), Database of Abstracts of Reviews
of Effects (DARE, via the Centre for Reviews and Dissemination platform), Applied Social
Sciences Index and Abstracts (ASSIA), British Nursing Index, and Sociological Abstracts (all
via the Proquest platform). The Medline version of the intervention terms are shown below.
Population terms, the OECD geographic filter, RCT, systematic review and observational
study design filters as described above were used.

Reminder Systems/

(recall or remind* or prompt* or nudge).tw.

(electronic* adj4 invit*).tw.

Mobile Applications/

exp Internet/

exp Cell Phone/

exp Computers, Handheld/

(app or apps).ti,ab.

(online or web or internet or digital®).ti.

0. ((online or web or internet or digital*) adj3 (based or application® or intervention* or

program* or therap*)).ab.

11. (phone* or telephone* or smartphone* or cellphone* or smartwatch®).ti.

12. ((phone* or telephone* or smartphone* or cellphone* or smartwatch*) adj3 (based or
application™ or intervention* or program* or therap*)).ab. (8053)

13. (mobile health or mhealth or m-health or ehealth or e-health or emental or e-
mental).ti.

14. ((mobile health or mhealth or m-health or ehealth or e-health or emental or e-mental)
adj3 (based or application* or intervention* or program* or therap*)).ab.

15. (mobile* adj3 (based or application® or intervention* or device* or technolog*)).ti,ab.

16. text messaging/

17. (text messag* or sms or short messag* service).tw.

18. electronic mail/

19. (email* or e-mail* or e mail* or electronic mail).tw.

20. Correspondence as Topic/

21. (letter* or correspondence or mail).tw.

22. (iphone* or mobile phone*).tw.

23. pamphlets/

24. (pamphlet* or leaflet* or brochure®).tw.

25. Posters as Topic/

26. poster*.tw.

27. (postcard* or post-card*).tw.

28. or/1-27

SOeNoOORWN =~
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Access interventions search

Searches were run between 11 and 17" June 2020 and re run on 9" April 2021 in the
following databases: Medline, Medline in Process, Medline epubs ahead of print, Embase,
Emcare and Psycinfo (all via the Ovid platform), CENTRAL and the Cochrane Database of
Systematic Reviews (via the Wiley platform), Database of Abstracts of Reviews of Effects
(DARE, via the Centre for Reviews and Dissemination platform), Applied Social Sciences
Index and Abstracts (ASSIA), British Nursing Index, and Sociological Abstracts (all via the
Proquest platform). The Medline version of the intervention terms are shown below.
Population terms, the OECD geographic filter, RCT, systematic review and observational
study design filters as described above were used.

ol wWN =

- 2O~
Il

20.
. exp Home Care Services/
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

21

exp Health Services Accessibility/

(access™ or available or availability or convenien® or opportuni*).tw.

((out or extended) adj2 hour*).tw.

(drop adj2 in).tw.

Community health centers/

((community or public or civic or communal or municipal) adj4 (setting* or venue* or
locat* or building* or facilit* or clinic* or hall* or centre* or center* or space®)).tw.
Pharmacies/

((community or retail) adj4 pharmac?).tw.

Prenatal Care/ or Perinatal care/ or Maternal Child Health centers/

. ((prenatal or antenatal or pregnan*) adj4 (care or service* or clinic*)).tw.
. ((drug or alcohol or specialist or dedicated or "substance abuse") adj4 (service* or

clinic* or care)).tw.

. exp Community Mental Health Services/ or Substance Abuse Treatment Centers/
13.
14.
15.
16.
17.
18.
19.

Libraries/

(library or libraries).tw.
((child or children* or leisure or resource or day) adj4 (centre* or center®)).tw.
schools/ or schools, nursery/

(school* or nursery or nurseries or kindergarten* or "pre school*" or "play group™").tw.
(walk adj1 in adj4 (centre* or center* or clinic* or service®)).tw.

((extend™ or weekend or early or evening or commuter) adj4 (clinic* or service* or
appointment* or session®)).tw.
("24 hour* " or "twenty four hour

el

or "all day" or "seven day" or "7 day").tw.

adult day care centers/ or exp child day care centers/ or Senior Centers/
((home or domiciliary or day) adj4 (care or visit*)).tw.

Self-Help Groups/

((support or self-help) adj4 (group* or meeting*)).tw.

Homes for the Aged/

exp Nursing Homes/

((residential or nursing or care) adj4 home*).tw.

exp Education, Special/

(special adj4 (education or school*)).tw.

Inpatients/

inpatient™.tw.

Prisons/ or Prisoners/

(prison™ or jail).tw.

(young adj4 (Offender* or detention)).tw.

(youth adj4 (detention or custody)).tw.

(juvenile adj4 (offender* or hall or detention)).tw.

(HMYOI* or YOI* or STC* or "secure training centre*").tw.

((secure or correction™ or detention) adj4 (accommodation or care or home or centre*
or center* or facilit*)).tw.
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40.
41.

42.
43.
44.
45.

exp "Emigrants and Immigrants"/

((immigration or immigrant*) adj4 (removal or detention or detain* or accomodat* or
hous* or home* or rent*)).tw.

87 Mobile Health Units/

88 ((mobile or outreach) adj4 (clinic* or unit* or service*)).tw.

89 ("making every contact count" or MECC).tw.

90 or/1-45

Education interventions search

Searches were run on 29" October 2020 and re run on 9™ April 2021 in the following
databases: Medline, Medline in Process, Medline epubs ahead of print, Embase, Emcare
and Psycinfo (all via the Ovid platform), CENTRAL and the Cochrane Database of
Systematic Reviews (via the Wiley platform), Database of Abstracts of Reviews of Effects
(DARE, via the Centre for Reviews and Dissemination platform), Applied Social Sciences
Index and Abstracts (ASSIA), British Nursing Index, Sociological Abstracts and ERIC
(Educational Resources Information Center) (all via the Proquest platform). The Medline
version of the intervention terms are shown below. Population terms, the OECD geographic
filter and RCT study design filter as described above were used.

—

19.

20.

21.
22.
23.
24.
25.

exp Communication/

((Vaccin* or immuni*) adj4 (Communic* or messag* or listen* or negotiat* or persua*
or dialogu* or conversation* or question* or discuss™)).tw.

((universal or population or national® or public health or nationwide™ or statewide* or
countrywide* or citywide* or national* or nation wide* or state wide* or country wide*
or city wide* or government*) adj4 (promotion* or campaign* or intervention* or
toolkit* or strateg*)).tw.

(rais* adj2 awareness adj4 (promotion* or campaign* or intervention* or toolkit* or
strateg®)).tw.

exp Consumer Health Information/

Social Media/

electronic mail/

Mobile Applications/

exp Internet/

. exp Cell Phone/

. exp Computers, Handheld/

. Medical Informatics Applications/

. Therapy, Computer-Assisted/

. (app or apps).ti,ab.

. (online or web or internet or digital®).ti.

. ((online or web or internet or digital*) adj3 (based or application* or intervention* or

program* or therap*)).ab.

. (phone* or telephone* or smartphone™ or cellphone* or smartwatch* or tablet®).ti.
. ((phone* or telephone™ or smartphone* or cellphone* or smartwatch or tablet*) adj3

(based or application* or intervention* or program* or therap®)).ab.

(mobile health or mhealth or m-health or ehealth or e-health or emental or e-
mental).ti.

((mobile health or mhealth or m-health or ehealth or e-health or emental or e-mental)
adj3 (based or application* or intervention* or program* or therap*)).ab.

(mobile* adj3 (based or application* or intervention* or device™ or technolog*)).ti,ab.
(twitter or tweet* or blog* or pinterest or instagram or facebook or snapchat).tw.
((text or multimedia) adj messag®).tw.

(sms or whatsapp®* or email* or "e-mail*™" or "electronic mail*" or "e mail*").tw.

exp Mass Media/
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26. (media or radio* or television® or tv* or broadcast* or podcast* or newspaper* or
magazine* or display* or presentation®).tw.

27. Correspondence as Topic/

28. (correspond® or letter* or mail).tw.

29. Pamphlets/

30. (leaflet* or pamphlet* or booklet* or flyer* or brochure* or handout® or newsletter* or
factsheet® or postcard* or banner* or bulletin®).tw.

31. ((print* or written*) adj4 (media or material*)).tw.

32. Health Promotion/

33. ((health or media) adj4 (campaign* or promot*)).tw.

34. Health Knowledge, Attitudes, Practice/

35. Advertising/

36. advert*.tw.

37. Posters as Topic/

38. poster*.tw.

39. Government Publications as Topic/

40. exp Education/

41. ((vaccin* or immuni*) adj4 (educ* or teach* or instruct® or learn* or "e-learn*" or " e
learn*" or coach* or train* or aware* or inform*)).tw.

42. ((train* or development*) adj4 (inservice or staff or professional)).tw.

43. exp Interpersonal Relations/

44. Hospital Patient Relations/

45. Community Institutional Relations/

46. Community Networks/

47. ((communit* or social) adj4 network®).tw.

48. peer influence/

49. ((peer* or family or families or friend* or professional® or GP* or doctor* or physician*®
or nurse* or "health visitor*™ or midwife or midwives or "social worker*" or leader* or
community or communities or teacher* or faith) adj4 (influence* or pressure* or
recommend® or advice or advise* or led or support* or educ* or advocat*)).tw.

50. Mentors/

51. (mentor* or "role model*").tw.

52. hotlines/

53. (champion* or hotline*).tw.

54. House calls/

55. ((house or home) adj4 (call* or visit*)).tw.

56. Self-Help Groups/

57. (group* adj2 (support* or self-help*)).tw.

58. exp Treatment Refusal/

59. Choice Behavior/

60. (decision* adj4 (making or support or aid*)).tw.

61. exp Informed Consent/

62. (informed adj4 (consent or choice* or decision™)).tw.

63. ((vaccin* or immuni*) adj4 (hesitan* or refus* or trust* or distrust* or accept* or
confiden® or reject” or doubt* or decline*)).tw.

Infrastructure Interventions search

Searches were run on 28" September 2020 and re run on 9" April 2021 in the following
databases: Medline, Medline in Process, Medline epubs ahead of print, Embase, Emcare
,Psycinfo and HMIC (Health Management and Policy Database) (all via the Ovid platform),
CENTRAL and the Cochrane Database of Systematic Reviews (via the Wiley platform),
Database of Abstracts of Reviews of Effects (DARE, via the Centre for Reviews and
Dissemination platform), Applied Social Sciences Index and Abstracts (ASSIA), British
Nursing Index, and Sociological Abstracts (all via the Proquest platform). The Medline
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version of the intervention terms are shown below. Population terms, the OECD geographic
filter and RCT study design filter as described above were used.

"Appointments and Schedules"/

(appointment® or schedul* or book* or rebook* or follow-up or follow up).tw.

"Organization and Administration"/

Health Planning/

"Delivery of Health Care"/og or "Delivery of Health Care"/st

Organizational Objectives/

Community Health Services/og or Community Health Services/st

((service* or system* or team* or practice* or provider*) adj4 (administ* or organis* or

organiz* or coordin* or co ordin* or co-ordin* or logistic* or plan* or structur®)).tw.

. Statistics as Topic/

10. Data Collection/ or Datasets as Topic/ or Data Analysis/ or Data interpretation,
Statistical/ or Data Management/ or Electronic Data Processing/

11. exp Clinical Audit/

12. Feedback/

13. (data* or audit® or statistic* or feedback or intelligence or dashboard* or analytics or
analysis).tw.

14. Quality Indicators, Health Care/

15. Quality Improvement/og or Quality Improvement/st

16. Quality Assurance, Healthcare/og or Quality Assurance, Healthcare/st

17. (gof* or (quality adj4 (indicator* or outcome* or framework®))).tw.

18. "Facility Design and Construction"/

19. Built Environment/

20. Architecture/

21. ((building* or facilit* or premises or office* or room* or surger* or environment* or
clinic or clinics or setting*) adj4 (design* or construct® or layout* or configur®)).tw.

22. "Treatment Adherence and Compliance"/ or Patient Compliance/

23. Motivation/

24 (incentive™ or disincentive® or motivat®).tw.

25. Punishment/

26. (punish* or fine* or penal* or sanction* or deter* or discourage*).tw.

27. Reward/

28. (reward* or encourage® or attract* or reimburse* or pay or payment).tw.

29. Reimbursement, Incentive/ or Physician Incentive Plans/

30. Mandatory Programs/

31. (mandat* or compulsory or obligat*).tw.

32. infrastructure®.tw.

ONoOORkWN =

Acceptability Interventions search

Searches were run on 4™ and 5" February 2021 and re run on 12" April 2021 in the following
databases: Medline, Medline in Process, Medline epubs ahead of print, Embase, Emcare
and Psycinfo (all via the Ovid platform), CENTRAL and the Cochrane Database of
Systematic Reviews (via the Wiley platform), Database of Abstracts of Reviews of Effects
(DARE, via the Centre for Reviews and Dissemination platform), Applied Social Sciences
Index and Abstracts (ASSIA), British Nursing Index, and Sociological Abstracts (all via the
Proquest platform). The Medline version of the intervention terms are shown below.
Population terms, the OECD geographic filter, RCT, systematic review and observational
study design filters as described above were used

1. acceptab*.kw.
2. exp "Patient Acceptance of Health Care"/
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PN AW

exp Patient Satisfaction/

Choice Behavior/

(accept* or prefer* or option* or choice* or choose* or chose* or satisf* or tolera®).tw.
or/1-5

exp Drug Administration Routes/

((subcutaneous™ or cutaneous® or intravenous* or inhal* or nasal* or intranasal* or
intramuscular® or topical® or oral* or infus* or intradermal*) adj4 (administ* or route* or
appli* or dispens® or deliver* or method*)).tw.

9. (inject* or shot* or jab* or patch* or liquid* or drop* or spray* or needle* or

syringe®).tw.

10. (dose* or dosage or formulation®).tw.

11. or/7-10

12. exp Physicians/

13. (doctor* or gp* or "general practitioner™ or physician®).tw.
14. exp Nurses/

15. (nurse* or midwife or midwives).tw.

16. Nursing Assistants/

17. ((nurse or nursing) adj2 (aide* or assistant®)).tw.

18. ((healthcare or "health care") adj2 assistant™).tw.

19. hca*.tw.

20. Pharmacists/ or Pharmacy Technicians/

21. (pharmacist* or (pharmacy adj2 technician®)).tw.

22. or/12-21

23.11o0r22

24. (uptake or ((increas™ or improv* or rais* or higher) adj8 (rate* or immuni* or vaccin* or

complian®))).tw.

25.23 and 24
26.6 or 25

A single search to identify economic evidence for all review questions was run on 12
February 2020.The following databases were searched: Medline, Medline in Process,
Embase, Econlit (all via the Ovid platform) NHS Economic Evaluation Database (NHS EED)
and the Health Technology Assessment Database (HTA) (via the CRD platform). The
searches were re run on 13" April 2021 with the HTA database replaced by the International
Health Technology Database (INAHTA). The Medline strategy is presented below

OCONOOUOPRWN -~

10
11
12
13
14
15
16
17

Diphtheria/
diphtheria*.tw.
Tetanus/
(tetanus or tetani).tw.
Whooping Cough/
(pertuss™ or "whooping cough").tw.
Haemophilus influenzae type b/
("Haemophilus influenza* type b" or "Hemophilus influenza* type b" or hib).tw.
Hepatitis B/
"hepatitis b".tw.
exp Poliomyelitis/
(Polio* or (infantile adj1 paralysis)).tw.
exp Pneumococcal Infections/
(Pneumococcal adj4 (disease* or infection™)).tw.
(streptococcus pneumoniae adj4 Infection™).tw. (
exp Meningococcal Infections/
(Meningococcal adj4 (disease* or infection™)).tw.
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18 Rotavirus Infections/ or Rotavirus/
19 rotavirus.tw.

20 Measles/
21  (measles or rubeola or mmr).tw.
22 Mumps/

23  (mumps or (epidemic adj2 (parotitides or parotitis))).tw.

24  Rubella/ or Rubella virus/

25 (rubella or ((german or "three day") adj2 measle*)).tw.

26  human papillomavirus 16/ or human papillomavirus 18/ or exp papillomavirus
Infections/ or exp human papillomavirus 11/

27  (hpv or papillomavirus).tw.

28 Condylomata Acuminata/

29 (condyloma* adj1 acuminat®).tw.

30 ((genital or veneral) adj2 wart*).tw.

31 exp Herpes Zoster/

32 (shingles or herpes zoster or zona).tw.

33 or/1-32

34  exp Vaccination/

35 Vaccines/ or exp bacterial vaccines/ or cancer vaccines/ or exp toxoids/ or exp
vaccines combined/ or exp viral vaccines/

36 exp Immunization programs/

37 vaccin*.tw.

38 exp Immunization/

39  (immunis* or immuniz*).tw.

40 (immunologic* adj4 (sensitiz* or sensitis* or stimulation®)).tw.

41  (immunostimul® or variolation™).tw.

42  or/34-41

43 33 and42

44  exp Diphtheria toxoid/ or exp tetanus toxoid/ or Haemophilus Vaccines/ or
meningococcal Vaccines/ or exp Pertussis Vaccine/ or exp Streptococcal vaccines/ or exp
Vaccines Combined/ or exp Measles vaccine/ or exp Mumps Vaccine/ or exp papillomavirus
vaccines/ or exp Poliovirus Vaccines/ or Rotavirus Vaccines/ or exp Rubella Vaccine/ or
Hepatitis B vaccines/ or Herpes Zoster Vaccine/

45 43 o0r44
46  animals/ not humans/
47 45 not 46

48 limit 47 to english language/

49  limit 48 to ed=19900101-20200212

50 afghanistan/ or exp africa/ or albania/ or andorra/ or antarctic regions/ or argentina/ or
exp asia, central/ or exp asia, northern/ or exp asia, southeastern/ or exp atlantic islands/ or
bahrain/ or bangladesh/ or Bhutan/ or bolivia/ or borneo/ or "bosnia and Herzegovina"/ or
brazil/ or bulgaria/ or exp central america/ or exp china/ or colombia/ or "Commonwealth of
Independent States"/ or croatia/ or "Democratic People's Republic of Korea"/ or ecuador/ or
gibraltar/ or guyana/ or exp india/ or indonesia/ or iran/ or iraq/ or jordan/ or kosovo/ or
kuwait/ or lebanon/ or liechtenstein/ or macau/ or "macedonia (republic)"/ or exp melanesia/
or moldova/ or monaco/ or mongolia/ or montenegro/ or nepal/ or Netherlands Antilles/ or
New Guinea/ or oman/ or pakistan/ or paraguay/ or peru/ or philippines/ or gatar/ or "republic
of Belarus"/ or romania/ or exp russia/ or saudi arabia/ or serbia/ or sri lanka/ or suriname/ or
syria/ or taiwan/ or exp transcaucasia/ or ukraine/ or uruguay/ or united arab emirates/ or exp
ussr/ or venezuela/ or yemen/ (1062747)

51 australasia/ or exp australia/ or austria/ or exp Baltic States/ or belgium/ or exp canada/
or chile/ or czech republic/ or europe/ or European Union/ or exp france/ or exp germany/ or
greece/ or hungary/ or ireland/ or Israel/ or exp italy/ or exp japan/ or korea/ or luxembourg/
or mexico/ or netherlands/ or new zealand/ or north america/ or poland/ or portugal/ or exp
"republic of korea"/ or exp "Scandinavian and Nordic Countries"/ or slovakia/ or slovenia/ or
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spain/ or switzerland/ or turkey/ or exp united kingdom/ or exp united states/ or "Organisation
for Economic Co-Operation and Development"/ or Developed Countries/

52 50 not (50 and 51)

53 49 not 52 (53810)

54  Cost-Benefit Analysis/

55 Quality-Adjusted Life Years/

56 Markov Chains/

57 exp Models, Economic/

58 cost*.ti.

59  (cost* adj2 utilit*).tw.

60 (cost* adj2 (effective® or assess* or evaluat® or analys* or model* or benefit* or
threshold* or quality or expens* or saving* or reduc*®)).tw.

61 (economic* adj2 (evaluat* or assess™ or analys* or model* or outcome* or benefit* or
threshold* or expens* or saving® or reduc®)).tw.

62 (qualit* adj2 adjust* adj2 life*).tw.

63 QALY*.tw.

64 (incremental* adj2 cost*).tw.
65 ICER.tw.

66 utilities.tw.

67 markov*.tw.

68 (dollar* or USD or cents or pound or pounds or GBP or sterling* or pence or euro or
euros or yen or JPY).tw.

69  ((utility or effective®) adj2 analys®).tw.

70  (willing* adj2 pay*).tw.

71 (EQ5D* or EQ-5D%).tw.

72  ((euroqol or euro-qgol or euroquol or euro-quol or eurocol or euro-col) adj3 ("5" or
five)).tw.

73  (european* adj2 quality adj3 ("5" or five)).tw.

74 or/54-73

75 53 and 74
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Appendix C — Effectiveness evidence study selection

Original search and sift

Rerun search and sift

Records from databases
after duplicates removed
(n=19254)

\ 4

Records from search
update after duplicates
removed (n = 1752)

y

Records excluded
(n=18516)

Records screened at title
and abstract (n = 19254)

Records screened at title
and abstract (n = 1752)

Records excluded

(n=1685)

Articles excluded*
(n=523)

A 4

Full-text articles assessed
for eligibility
(n=738)

Full-text articles assessed
for eligibility
(n=67)

Articles excluded

(n=66)

A

* Articles excluded as part of the combined
quantitative search for all reviews
** Articles that were included specifically for the

pregnancy review. The rest of the 215 articles were
l l included in other reviews.

Articles included**:
Pregnancy (n = 2 SRs with 18 studies)

Articles included:
Pregnancy (n =0)

Total included study numbers

Articles included: Pregnancy (n =2 SRs, 18 studies)
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Appendix D — Effectiveness evidence tables

Systematic reviews

Bisset, 2018

Bibliographic

Reference

Bisset, Kate Alexandra; Paterson, Pauline; Strategies for increasing uptake of
vaccination in pregnancy in high-income countries: A systematic review.;
Vaccine; 2018; vol. 36 (no. 20); 2751-2759

Study Characteristics

Study design

Study details

Inclusion
criteria

Exclusion
criteria

Number of
studies
included in
the
systematic
review

Studies from
the
systematic
review that
are relevant
for use in the
current
review

Systematic review

Dates searched: All dates - there was no date limit. The date of the search was 4
August 2017.

Databases searched: Medline, Embase, Psychinfo, PubMed, CINAHL and Web of
Science.

Sources of funding: This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Location: High-income countries (as defined by the World Bank).
Pregnant women
Vaccines: Pertussis and seasonal influenza.

Specific outcome measure(s): Vaccination status (received vaccine during pregnancy
or not), which could be self-reported, confirmed by clinical staff or taken from medical
records.

Types of studies: All types of studies were included.

Studies that did not report relevant data: Papers relating to vaccine safety, efficacy or
economic analysis, cocooning (post-natal vaccination), pandemic flu vaccination, or
intention to vaccinate as the outcome measurement.

Non-peer reviewed articles: Such as editorials, conference abstracts and letters.

22

Frew 2016
Goodman 2015
Jordan 2015
Klatt 2012
Kriss 2017
McCarthy 2012
McCarthy 2015
Meharry 2014
Moniz 2013
Mouzoon 2010
Ogburn 2007
Panda 2011
Payakachat 2016
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Studies from
the
systematic
review that
are not
relevant for
use in the
current
review

Section

Pierson 2015
Sherman 2014
Stockwell 2014

Baxter 2013, Dexter 2012 and Healy 2015 were not included in this review because
the number of participants in each arm was not provided. Therefore, the data was not
in an extractable format. Dexter 2012 mentions supplementary tables, but they are
not provided on the journal’s website.

Morgan 2015 was not included because the control cohort was usual care
vaccinations during the post-partum period (they were no longer pregnant women and
therefore not relevant to this review).

Wong 2016 was not included because the study was not carried out in an OECD
country. Hong Kong was transferred from the UK to China in 1997 and Wong 2016
took place between 2013 to 2015.

Yudin 2010 was not included because it was a single arm study that had no
comparison arm.

Question Answer
Concerns regarding specification of study eligibility

Study eligibility criteria criteria Low

Identification and selection of Concerns regarding methods used to identify and/or Low

studies select studies

Data collection and study Concerns regarding methods used to collect data and Low

appraisal appraise studies

Synthesis and findings Concerns regarding the synthesis and findings Low

Overall study ratings Overall risk of bias Low
o Fully

Applicability as a source of data applicable

Mohammed, 2019

Bibliographic Mohammed, Hassen; McMillan, Mark; Roberts, Claire T; Marshall, Helen S; A

Reference systematic review of interventions to improve uptake of pertussis vaccination in
pregnancy.; PloS one; 2019; vol. 14 (no. 3); e0214538

Study Characteristics

Study design Systematic review

Study details

Inclusion
criteria

Dates searched: All dates - there was no date limit. Last date was January 2019.

Databases searched: PubMed, PMC, Medline, Cochrane Library, CINAHL and
ClinicalTrials.gov. Other sources include conference proceedings:

World Society for Paediatric Infectious Diseases (WSPID) and European Society for
Paediatric Infectious Diseases (ESPID).

Sources of funding: No specific funding was received for this work.

Pregnant women
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Specific outcome measure(s): Pertussis vaccination uptake during pregnancy
(Standard care vs. intervention group).

Types of studies:

+ Studies comparing pertussis vaccine uptake among pregnant women who were
exposed to an intervention versus standard care.

» Observational studies.
* Randomised controlled trials.

* Interventions that include pertussis as a compound of the immunisation i.e. Tdap or
Tdap-IPV.

Exclusion

criteria Non-English language studies

Number of
studies
included in
the
systematic
review

Studies from

the

systematic = Chamberlain 2015
review that Kriss 2017

are relevant Mohammed 2018
for use in the Payakachat 2016
current

review

Studies from

thet ti Healey 2015 was not included because the number of participants in each arm was
sys. ematic  ,n¢ provided. Therefore, the data was not in an extractable format.

review that

are not .

e anilior Morgan 2015 was not included because the control cohort was usual care

e fr e vaccinations during the post-partum period (they were no longer pregnant women and
current therefore not relevant to this review).

review

Section Question Answer

Concerns regarding specification of study eligibility

Study eligibility criteria criteria Low

Identification and selection of Concerns regarding methods used to identify and/or Low

studies select studies

Data collection and study Concerns regarding methods used to collect data and Low

appraisal appraise studies

Synthesis and findings Concerns regarding the synthesis and findings Low

Overall study ratings Overall risk of bias Low
o Fully

Applicability as a source of data applicable
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Primary studies from within the systematic reviews

The characteristics of the primary studies are detailed in the 2 systematic reviews above, but
risk of bias has been assessed separately using the Cochrane Risk of Bias tools (RoB 2.0)
for normal RCTs and cluster RCTs, and the Cochrane Effective Practice and Organisation of
Care (EPOC) risk of bias tool for before and after studies. This ensures consistency with the
other reviews that make up this guideline. The methods used to assess risk of bias are
reported in the methods document (see document L).

Frew et al, 2016.

Bibliographic Frew PM; Kriss JL; Chamberlain AT; Malik F; Chung Y; Cortés M; Omer SB; A

Reference randomized trial of maternal influenza immunization decision-making: A test of
persuasive messaging models.; Human vaccines & immunotherapeutics; 2016 vol.
12 (no. 8)

Study details
Study type  Randomised controlled trial (RCT)

Evidence
table
available in
an included
systematic
review

The evidence table for this study can be found in the Bisset 2018 systematic review.

Section Question Answer

Low
Domain 1: Bias arising from Risk of bias judgement for  (Although the randomisation method was
the randomisation process  the randomisation process not provided, the baseline characteristics
for each arm were roughly equal.)
Domain 2a: Risk of bias due ;o ot pias for deviations
to deviations from the .
from the intended

intended interventions . . Low
. interventions (effect of
(effect of assignment to ; . .
. . assignment to intervention)
intervention)
Domain 2b: Risk of bias due Risk of bias judgement for
to deviations from the deviations from the
intended interventions intended interventions Low
(effect of adhering to (effect of adhering to
intervention) intervention)
Domain 3. Bias due to Risk-of-bias judgement for L
o o ow
missing outcome data missing outcome data
Some concerns
Domain 4. Bias in Risk-of-bias judgement for (Va‘?".’”e up take_ was self-rep c_)rted 2
participants. This could have introduced
measurement of the measurement of the o . .
bias in favour of the interventions because
outcome outcome

more effort went into the interventions
compared to the usual care control.)

Risk-of-bias judgement for
selection of the reported Low
result

Domain 5. Bias in selection
of the reported result
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Section Question Answer

Some concerns

Overall bias and Directness Risk of bias judgement (Some concerns with data collection.)

Partially applicable

Ol DiEsiness (Influenza vaccine data used)

Chamberlain, 2015

Bibliographic = Chamberlain, A T; Seib, K; Ault, K A; Rosenberg, E S; Frew, P M; Cortes, M;

Reference Whitney, E A S; Berkelman, R L; Orenstein, W A; Omer, S B; Improving influenza
and Tdap vaccination during pregnancy: A cluster-randomized trial of a multi-
component antenatal vaccine promotion package in late influenza season.;
Vaccine; 2015; vol. 33 (no. 30); 3571-9

Study details

Study type  Cluster randomised controlled trial (cCRCT)
Evidence

table

available in  The evidence table for this study can be found in the Mohammed 2019 systematic
an included review.

systematic
review
Section Question Answer
1a. Bias arising from the Risk of bias judgement for L
L S ow
randomisation process the randomisation process
Low

1b. Bias arising from the timing Risk of bias judgement for  (Participants were recruited after
of identification and recruitment the timing of identification cluster randomisation but eligibility

of individual participants in and recruitment of individual was based on objective factors.

relation to timing of participants in relation to Demographic information and beliefs

randomisation timing of randomisation about vaccines were only requested
after randomisation)

2. Bias due to deviations from
intended interventions (If your
aim is to assess the effect of
assignment to intervention,
answer the following
questions).

Risk of bias judgement for
deviations from intended Low
interventions

3. Bias due to missing outcome Risk of bias judgement for

data missing outcome data Ly

Some concerns
(The outcome was objective where

RIEK 1 26 [T 07 the practice stocked the vaccine, but

4. Bias in measurement of the
measurement of the

outcome outcome was based on patient recall where the
patient had to go elsewhere for the
vaccine)
5. Bias in selection of the Risk of bias for selection of Low
reported result the reported result
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Section Question Answer

Some concerns
(Where the practice did not stock the

Overall bias and Directness Risk of bias judgement g
vaccine, the outcome was based on
patient recall)
Overall Directness Directly applicable

Goodman, 2015

Bibliographic Goodman K; Mossad SB; Taksler GB; Emery J; Schramm S; Rothberg MB;
Reference Impact of Video Education on Influenza Vaccination in Pregnancy.; The Journal of
reproductive medicine; 2015; vol. 60 (no. 11-12)

Study details
Study type  Randomised controlled trial (RCT)

Evidence
table
ava.llable M The evidence table for this study can be found in the Bisset 2018 systematic review.
an included
systematic
review
Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process
Domain 2a: Risk of bias due to  Risk of bias for deviations from
deviations from the intended the intended interventions
) . . Low
interventions (effect of (effect of assignment to
assignment to intervention) intervention)
Domain 2b: Risk of bias due to  Risk of bias judgement for
deviations from the intended deviations from the intended Low
interventions (effect of adhering interventions (effect of
to intervention) adhering to intervention)
Domain 3. Bias due to missing  Risk-of-bias judgement for L
o ow
outcome data missing outcome data
Low
(Although there was limited
Domain 4. Bias in measurement Risk-of-bias judgement for information about data collection,
of the outcome measurement of the outcome  all data was collected using the
same electronic health record
system.)
Domain 5. Bias in selection of Risk-of-bias judgement for Low
the reported result selection of the reported result
Overall bias and Directness Risk of bias judgement Low

Partially applicable
(Influenza vaccine data used)

Jordan, 2015
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Bibliographic Jordan ET; Bushar JA; Kendrick JS; Johnson P; Wang J; Encouraging Influenza
Reference Vaccination Among Text4baby Pregnant Women and Mothers.; American journal
of preventive medicine; 2015; vol. 49 (no. 4)

Study details
Study type  Randomised controlled trial (RCT)

Evidence
table
available in
an included
systematic
review

The evidence table for this study can be found in the Bisset 2018 systematic review.

JO rd an 20 1 5 | Nntervent | ons Reminders for those planning to be vaccinated

1 text message reminding them to put vaccination

date in their calendar + opportunity to set up
reminder 2 weeks later or reminder sent 1 day
Randomised [PEEEIENEE Lol NeEliE

1 text message reminding them to put vaccination
Survey: “Planning to get a date in their calendar
flu shot this year?”
Information/education for those not planning
to be vaccinated

Asked why with five options: | think it may give me
| already got it flu, Cost, Don’t think it’s safe, Don’t need it, and
Other. An educational message tailored to the

identified concern was sent to each participant who

Randomised responded

Text message with information that flu vaccination

is important

Section Question Answer

Some concerns

(Randomisation based on phone number
Domain 1: Bias arising from Risk of bias judgement for  rather than typical randomisation methods
the randomisation process  the randomisation process but baseline characteristics suggested

that randomisation was effective and the

arms were balanced.)

Domal_n .23: Risk of bias due Risk of bias for deviations
to deviations from the .
from the intended

intended interventions (effect . . Low
) interventions (effect of
of assignment to

intervention) assignment to intervention)

Risk of bias judgement for

Domain 2b: Risk of bias due SevEiens e (o

to deviations from the

. ; . intended interventions Low
intended interventions (effect -
: . \ (effect of adhering to
of adhering to intervention) . .
intervention)

Domain 3. Bias due to Risk-of-bias judgement for L

o o ow
missing outcome data missing outcome data
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Section

Domain 4. Bias in
measurement of the
outcome

Domain 5. Bias in selection

of the reported result

Overall bias and Directness

Question

Risk-of-bias judgement for
measurement of the
outcome

Risk-of-bias judgement for
selection of the reported
result

Risk of bias judgement

Overall Directness

Answer

Some concerns

(Uptake was self-reported by participants.
This bias is more likely to inflate uptake in
the intervention arm because more effort
went into this arm.)

Low

Some concerns
(There are concerns with randomisation
and measurement of uptake.)

Partially applicable
(Influenza vaccine data used)

Bibliographic
Reference

2 Pt 1)

Study details
Study type

Evidence
table
available in
an included
systematic
review

Section

Random sequence
generation

Allocation concealment
Baseline outcome
measurements

Baseline
characteristics

Incomplete outcome
data

Knowledge of the
allocated interventions

Protection against
contamination

Selective outcome
reporting

Other risks of bias

Before and after study

Question

Was the allocation sequence
adequately generated?

Was the allocation adequately
concealed?

Were baseline outcome
measurements similar?

Were baseline characteristics
similar?

Were incomplete outcome data
adequately addressed?

Was knowledge of the allocated
interventions adequately
prevented during the study?

Was the study adequately
protected against
contamination?

Was the study free from
selective outcome reporting?

Was the study free from other
risks of bias?
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Klatt TE; Hopp E; Effect of a best-practice alert on the rate of influenza
vaccination of pregnant women.; Obstetrics and gynecology; 2012; vol. 119 (no.

The evidence table for this study can be found in the Bisset 2018 systematic review.

Answer

No
(No allocation sequence)

No
(No allocation concealment.)

Unclear
(Not provided.)

Unclear
(Not provided.)
All outcome data was complete

NA

NA

Yes

Yes
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Section Question Answer

Overall judgements of High risk of bias

risk of bias and Overall risk of bias (No randomisation. No baseline
directness characteristics to assess comparability.)

Partially applicable

Ol eresticEs (Influenza vaccine data used)

Kriss, 2017

Bibliographic  Kriss, Jennifer L; Frew, Paula M; Cortes, Marielysse; Malik, Fauzia A; Chamberlain,

Reference Allison T; Seib, Katherine; Flowers, Lisa; Ault, Kevin A; Howards, Penelope P;
Orenstein, Walter A; Omer, Saad B; Evaluation of two vaccine education
interventions to improve pertussis vaccination among pregnant African American
women: A randomized controlled trial.; Vaccine; 2017; vol. 35 (no. 11); 1551-1558

Study details

Study type = Randomised controlled trial (RCT)
Evidence

table

available in  The evidence table for this study can be found in both the Bisset 2018 and
an included Mohammed 2019 systematic reviews.

systematic

review

Section Question Answer
Domain 1: Bias arising Risk of bias judgement for

from the randomisation the randomisation Low
process process

Domain 2a: Risk of bias Risk of bias for deviations
due to deviations from the from the intended

intended interventions interventions (effect of Low
(effect of assignment to assignment to
intervention) intervention)
Domain 2b: Risk of bias Risk of bias judgement for Low
due to deviations from the deviations from the (There was no blinding in this study.
intended interventions intended interventions However, there is nothing written to suggest
(effect of adhering to (effect of adhering to that the clinicians knew what arm participants
intervention) intervention) had been randomised to.)
Domain 3. Bias due to Risk-of-bias judgement

. o Low
missing outcome data for missing outcome data

. . . . Some concerns
DOMElD & (Bl [ RUELEOIIES el s (There was no blinding in this study and the
measurement of the for measurement of the . ; .
investigators do not describe how data was
outcome outcome
collected.)

Domain 5. Bias in Risk-of-bias judgement
selection of the reported  for selection of the Low
result reported result

Some concerns
Risk of bias judgement (No blinding and no details on how uptake
was measured.)

Overall bias and
Directness
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Section Question Answer

Directly applicable

(Follow-up was at 1 to 2 months after birth.
Therefore, some vaccinations may not have
been administered during pregnancy.
However, we have not downgraded because
the follow-up time was reasonably timely.)

Overall Directness

McCarthy, 2012

Bibliographic McCarthy EA; Pollock WE; Nolan T; Hay S; McDonald S; Improving influenza
Reference vaccination coverage in pregnancy in Melbourne 2010-2011.; The Australian &
New Zealand journal of obstetrics & gynaecology; 2012; vol. 52 (no. 4)

Study details
Study type  Before and after study

Evidence
table
ava.llable M The evidence table for this study can be found in the Bisset 2018 systematic review.
an included
systematic
review
Section Question Answer
Random sequence Was the allocation sequence adequately No. There was no allocation
generation generated? sequence generation.
Allocation concealment Was the allocation adequately No. There was no allocation
concealed? concealment.
Unclear
(Baseline characteristics for
Baseline outcome Were baseline outcome measurements  each arm were not provided.
measurements similar? Therefore, it is difficult to
assess the comparability of
the arms.)
Unclear

(Baseline characteristics for
each arm were not provided.
Therefore, it is difficult to
assess the comparability of

Baseline characteristics Were baseline characteristics similar?

the arms.)
Were incomplete outcome data All outcome data was
Incomplete outcome data
adequately addressed? complete

Was knowledge of the allocated

et e elgEs el interventions adequately prevented NA

interventions during the study?
Protection against Was the study adequately protected NA
contamination against contamination?
Selective outcome Was the study free from selective Y

; . es
reporting outcome reporting?
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Section

Other risks of bias

Overall judgements of risk

of bias and directness

Question

Was the study free from other risks of

bias?

Overall risk of bias

Overall directness

Answer
No

High risk of bias

(No randomisation. Some
concerns with lack of
baseline characteristics and
measurement of uptake)

Partially applicable
(Influenza vaccine data used)

McCarthy, 2015

Bibliographic
Reference

McCarthy EA; Pollock WE; Tapper L; Sommerville M; McDonald S; Increasing
uptake of influenza vaccine by pregnant women post H1N1 pandemic: a

longitudinal study in Melbourne, Australia, 2010 to 2014.; BMC pregnancy and
childbirth; 2015; vol. 15

Study details
Study type

Evidence
table
available in
an included
systematic
review

Section

Random sequence
generation

Allocation concealment

Baseline outcome
measurements

Baseline characteristics

Incomplete outcome
data

Knowledge of the
allocated interventions

Protection against
contamination

Before and after study

Question

Was the allocation sequence
adequately generated?

Was the allocation adequately
concealed?

Were baseline outcome
measurements similar?

Were baseline characteristics
similar?

Were incomplete outcome data
adequately addressed?

Was knowledge of the allocated

interventions adequately
prevented during the study?

Was the study adequately

protected against contamination?

80

The evidence table for this study can be found in the Bisset 2018 systematic review.

Answer

No. There was no allocation sequence
generation.

No. There was no allocation
concealment.

Unclear

(No baseline characteristics for each arm
were provided. Therefore, it was difficult
to assess whether there were any
significant differences between the arms.)

Unclear

(No baseline characteristics for each arm
were provided. Therefore, it was difficult
to assess whether there were any
significant differences between the arms)

All outcome data was complete

Yes

Yes
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Section Question Answer
Selective outcome Was the study free from selective
) . Yes
reporting outcome reporting?
No

(Uptake was self-reported and was
collected by clinical staff for the control
and by research assistants for the
intervention arm. Both of these could
have introduced bias in favour of the
intervention arm.)

Was the study free from other

Other risks of bias risks of bias?

High risk of bias

(No randomisation. Concerns with not
reporting baseline characteristics and
measurement of uptake.)

Overall judgements of
risk of bias and Overall risk of bias
directness

Partially applicable

Ol eresizss (Influenza vaccine data used)

Meharry, 2014

Bibliographic Meharry PM; Cusson RM; Stiller R; Vazquez M; Maternal influenza vaccination:
Reference evaluation of a patient-centered pamphlet designed to increase uptake in
pregnancy.; Maternal and child health journal; 2014; vol. 18 (no. 5)

Study details
Study type  Randomised controlled trial (RCT)

Evidence

table

ava.||ab|e M The evidence table for this study can be found in the Bisset 2018 systematic review.
an included

systematic

review

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the

from the intended interventions (effect of  intended interventions (effect of Low

assignment to intervention) assignment to intervention)

Domain 2b: Risk of bias due to deviations Risk of bias judgement for deviations
from the intended interventions (effect of  from the intended interventions (effect of Low

adhering to intervention) adhering to intervention)
Domain 3. Bias due to missing outcome  Risk-of-bias judgement for missing Low
data outcome data
Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome
Domain 5. Bias in selection of the reported Risk-of-bias judgement for selection of L

ow
result the reported result
Overall bias and Directness Risk of bias judgement Low

Overall Directness Partl_ally
applicable
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Section

Question

Answer

(Influenza
vaccine data
used)

Mohammed, 2018

Bibliographic
Reference

Mohammed, Hassen; Clarke, Michelle; Koehler, Ann; Watson, Maureen; Marshall,
Helen; Factors associated with uptake of influenza and pertussis vaccines among

pregnant women in South Australia.; PloS one; 2018; vol. 13 (no. 6); e0197867

Study details
Study type

Evidence
table
available in
an included
systematic
review

review.

Section

Random sequence
generation

Allocation concealment

Baseline outcome
measurements

Baseline characteristics

Incomplete outcome
data

Knowledge of the
allocated interventions

Protection against
contamination

Selective outcome
reporting

Other risks of bias

Before and after study

Question

Was the allocation sequence
adequately generated?

Was the allocation adequately
concealed?

Were baseline outcome
measurements similar?

Were baseline characteristics
similar?

Were incomplete outcome data
adequately addressed?

Was knowledge of the allocated
interventions adequately prevented
during the study?

Was the study adequately protected
against contamination?

Was the study free from selective
outcome reporting?

Was the study free from other risks
of bias?
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The evidence table for this study can be found in the Mohammed 2019 systematic

Answer

No. There was no allocation
sequence generation.

No. There was no allocation
concealment.

Unclear

(There were no baseline
characteristics provided to assess
whether both groups were
comparable.)

Unclear

(There were no baseline
characteristics provided to assess
whether both groups were
comparable.)

All outcome data was complete

Yes

Yes

Yes

No

(Uptake was self-reported by
participants. This might have
favoured the intervention group. It
was unclear as to whether the data
collection period for both groups was
comparable.)
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Section Question Answer

High risk of bias

Ol JutlEmes o (No randomisation. Issues with

risk of bias and Overall risk of bias e
) comparability between the 2 groups
directness ;
and data collection.)
Overall directness Directly applicable

Bibliographic Moniz MH; Hasley S; Meyn LA, Beigi RH; Improving influenza vaccination rates in
Reference pregnancy through text messaging: a randomized controlled trial.; Obstetrics and
gynecology; 2013; vol. 121 (no. 4)

Study details
Study type = Randomised controlled trial (RCT)

Evidence

table

ava_||ab|e M The evidence table for this study can be found in the Bisset 2018 systematic review.
an included

systematic

review

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the

from the intended interventions (effect of  intended interventions (effect of Low

assignment to intervention) assignment to intervention)

Domain 2b: Risk of bias due to deviations Risk of bias judgement for deviations
from the intended interventions (effect of  from the intended interventions (effect of Low

adhering to intervention) adhering to intervention)
Domain 3. Bias due to missing outcome  Risk-of-bias judgement for missing Low
data outcome data
Domain 4. Bias in measurement of the Risk-of-bias judgement for Low
outcome measurement of the outcome
Domain 5. Bias in selection of the reported Risk-of-bias judgement for selection of L
ow
result the reported result
Overall bias and Directness Risk of bias judgement Low
Partially
applicable
Overall Directness (Influenza
vaccine data
used)

Mouzoon, 2010
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Bibliographic Mouzoon ME; Munoz FM; Greisinger AJ; Brehm BJ; Wehmanen OA; Smith FA;
Reference Markee JA; Glezen WP; Improving influenza immunization in pregnant women and
healthcare workers.; The American journal of managed care; 2010; vol. 16 (no. 3)

Study details
Study type  Before and after study

Evidence

table

ava.llable M The evidence table for this study can be found in the Bisset 2018 systematic review.

an included

systematic

review

Section Question Answer

Random sequence Was the allocation sequence adequately e Th.ere was no

. allocation sequence

generation generated? .
generation.

Allocation concealment Was the allocation adequately concealed? N Th_ere was no
allocation concealment.
Unclear
(No baseline

Baseline outcome Were baseline outcome measurements characteristics were

measurements similar? provided for each group.
Therefore, it is difficult to
assess comparability)
Unclear
(No baseline

Baseline characteristics Were baseline characteristics similar? CHETEIHENINES 12

provided for each group.
Therefore, it is difficult to
assess comparability.)

Were incomplete outcome data adequately All outcome data was

Incomplete outcome data addressed? complete

Was knowledge of the allocated

romibeEe e slleeo interventions adequately prevented during Yes

interventions the study?
Protection against Was the study adequately protected Yes
contamination against contamination?
: : Was the study free from selective outcome
Selective outcome reporting . Yes
reporting?
Other risks of bias Was the study free from other risks of bias? Yes

High risk of bias

(No randomisation. No

baseline characteristics
Overall risk of bias were provided for each

group. Therefore, it is

difficult to assess

comparability.)

Overall judgements of risk of
bias and directness

Partially applicable
Overall directness (Influenza vaccine data
used)
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Ogburn, 2007

Bibliographic
Reference

medicine; 2007; vol. 52 (no. 9)

Study details
Study type

Evidence
table
available in
an included
systematic
review

Section

Random sequence generation

Allocation concealment

Baseline outcome
measurements

Baseline characteristics

Incomplete outcome data

Knowledge of the allocated
interventions

Protection against
contamination

Selective outcome reporting

Other risks of bias

Overall judgements of risk of
bias and directness

Before and after study

Question

Was the allocation sequence
adequately generated?

Was the allocation adequately
concealed?

Were baseline outcome measurements

similar?

Were baseline characteristics similar?

Were incomplete outcome data
adequately addressed?

Was knowledge of the allocated
interventions adequately prevented
during the study?

Was the study adequately protected
against contamination?

Was the study free from selective
outcome reporting?

Was the study free from other risks of
bias?

Overall risk of bias

Overall directness
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Ogburn T; Espey EL; Contreras V; Arroyo P; Impact of clinic interventions on the
rate of influenza vaccination in pregnant women.; The Journal of reproductive

The evidence table for this study can be found in the Bisset 2018 systematic review.

Answer

No. There was no allocation
sequence generation.

No. There was no allocation
concealment.

Unclear

(No baseline characteristics
to assess how comparable
the 3 groups were.)

Unclear

(No baseline characteristics
to assess how comparable
the 3 groups were.)

All outcome data was
complete

Yes

Yes

Yes

No

(The method of data
collection was not
described.)

High risk of bias

(No randomisation. No
baseline characteristics and
the method of data collection
was not described.)

Partially applicable
(Influenza vaccine data
used)
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Panda, 2011

Bibliographic  Panda B; Stiller R; Panda A; Influenza vaccination during pregnancy and factors for

Reference lacking compliance with current CDC guidelines.; The journal of maternal-fetal &
neonatal medicine : the official journal of the European Association of Perinatal
Medicine, the Federation of Asia and Oceania Perinatal Societies, the International
Society of Perinatal Obstetricians; 2011; vol. 24 (no. 3)

Study details
Study type  Before and after study

Evidence
table
available in . . . . . .
] The evidence table for this study can be found in the Bisset 2018 systematic review.

an included
systematic
review
Section Question Answer
Random sequence Was the allocation sequence No. There was no allocation
generation adequately generated? sequence generation.

. Was the allocation adequately No. There was no allocation
Allocation concealment

concealed? concealment.
Baseline outcome Were baseline outcome Yes
measurements measurements similar?
. L Were baseline characteristics

Baseline characteristics similar? Yes

Were incomplete outcome data

Incomplete outcome data adequately addressed?

All outcome data was complete
Was knowledge of the allocated

interventions adequately prevented Yes

during the study?

Knowledge of the
allocated interventions

Protection against Was the study adequately protected Yes
contamination against contamination?
Selective outcome Was the study free from selective v
X . es
reporting outcome reporting?
No

(Uptake data was self-reported by
Was the study free from other risks  participants. This could have biased
of bias? the results in favour of the
intervention because more effort
went into the intervention.)

Other risks of bias

Overall judgements of High risk of bias
risk of bias and Overall risk of bias (No randomisation. Some concerns
directness with how data was collected.)

Partially applicable

Ol eresizss (Influenza vaccine data used)

Payakachat, 2016
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Bibliographic Payakachat, Nalin; Hadden, Kristie B; Ragland, Denise; Promoting Tdap
Reference immunization in pregnancy: Associations between maternal perceptions and
vaccination rates.; Vaccine; 2016; vol. 34 (no. 1); 179-86

Study details

Study type = Randomised controlled trial (RCT)
Evidence

table

available in  The evidence table for this study can be found in either the Bisset 2018 or
an included Mohammed 2019 systematic reviews.

systematic

review

Section Question Answer
Domain 1: Bias arising from the Risk of bias judgement for the Low
randomisation process randomisation process

Domain 2a: Risk of bias due to deviations Risk of bias for deviations from the

from the intended interventions (effect of intended interventions (effect of Low

assignment to intervention) assignment to intervention)

Domain 2b: Risk of bias due to deviations Risk of bias judgement for deviations
from the intended interventions (effect of from the intended interventions (effect Low

adhering to intervention) of adhering to intervention)
Domain 3. Bias due to missing outcome Risk-of-bias judgement for missing Low
data outcome data
Domain 4. Bias in measurement of the Risk-of-bias judgement for
Some concerns
outcome measurement of the outcome
Domain 5. Bias in selection of the Risk-of-bias judgement for selection of L
ow
reported result the reported result
Some concerns
Overall bias and Directness Risk of bias judgement ;Ltac;;kt:f Rudais
collection.)
Overall Directness D|re§:tly
applicable

Pierson, 2015

Bibliographic Pierson RC; Malone AM; Haas DM; Increasing Influenza Vaccination Rates in a
Reference Busy Urban Clinic.; Journal of nature and science; 2015; vol. 1 (no. 3)

Study details
Study type  Before and after study

Evidence
table
available in
an included
systematic
review

The evidence table for this study can be found in the Bisset 2018 systematic review.
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Section

Random sequence generation

Allocation concealment

Baseline outcome
measurements

Baseline characteristics

Incomplete outcome data

Knowledge of the allocated
interventions

Protection against
contamination

Selective outcome reporting

Other risks of bias

Overall judgements of risk of
bias and directness

Question

Was the allocation sequence
adequately generated?

Was the allocation adequately
concealed?

Were baseline outcome measurements

similar?

Were baseline characteristics similar?

Were incomplete outcome data
adequately addressed?

Was knowledge of the allocated
interventions adequately prevented
during the study?

Was the study adequately protected
against contamination?

Was the study free from selective
outcome reporting?

Was the study free from other risks of
bias?

Overall risk of bias

Overall directness

Answer

No. There was no
allocation sequence
generation.

No. There was no
allocation concealment.

Unclear

(No baseline characteristics
of the 2 arms to assess
comparability.)

Unclear

(No baseline characteristics
of the 2 arms to assess
comparability.)

Unclear

(No baseline characteristics
of the 2 arms to assess
comparability.)

Yes

Yes

Yes

Yes

High risk of bias

(No randomisation. No
baseline characteristics of
the 2 arms to assess
comparability.)

Partially applicable
(Influenza vaccine data
used)

Bibliographic
Reference

Study details
Study type

Evidence
table
available in
an included
systematic
review

Before and after study

88

Sherman MJ; Raker CA; Phipps MG; Improving influenza vaccination rates in
pregnant women.; The Journal of reproductive medicine; 2012; vol. 57 (no. 9-10)

The evidence table for this study can be found in the Bisset 2018 systematic review.
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Section

Random sequence generation

Allocation concealment

Baseline outcome
measurements

Baseline characteristics

Incomplete outcome data

Knowledge of the allocated
interventions

Protection against contamination

Selective outcome reporting

Other risks of bias

Overall judgements of risk of
bias and directness

Question

Was the allocation sequence
adequately generated?

Was the allocation adequately
concealed?

Were baseline outcome measurements

similar?
Were baseline characteristics similar?

Were incomplete outcome data
adequately addressed?

Was knowledge of the allocated
interventions adequately prevented
during the study?

Was the study adequately protected
against contamination?

Was the study free from selective
outcome reporting?

Was the study free from other risks of
bias?

Overall risk of bias

Overall directness

Answer

No. There was no
allocation sequence
generation.

No. There was no
allocation concealment.

Yes

Yes

All outcome data was
complete

Yes

Yes

Yes

No

(No information was
provided on how data
was collected.)

High risk of bias
(No randomisation. No
information was provided
on how data was
collected.)

Partially applicable
(Influenza vaccine data
used)

Stockwell, 2014

Stockwell MS; Westhoff C; Kharbanda EO; Vargas CY; Camargo S; Vawdrey DK;
Castano PM; Influenza vaccine text message reminders for urban, low-income
pregnant women: a randomized controlled trial.; American journal of public health;
2014

Bibliographic
Reference

Study details

Study type  Randomised controlled trial (RCT)

Evidence
table
available in
an included
systematic
review

The evidence table for this study can be found in the Bisset 2018 systematic review.
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Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of assignment to
intervention)

Domain 2b: Risk of bias due to
deviations from the intended
interventions (effect of adhering to
intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement of the

outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from the

intended interventions (effect of
assignment to intervention)

Risk of bias judgement for deviations
from the intended interventions
(effect of adhering to intervention)

Risk-of-bias judgement for missing
outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for selection
of the reported result

Risk of bias judgement

Overall Directness

90

Answer

Low

Low

Low

Low

Some concerns

(No information was
provided on how data
was collected.)

Some concerns

Some concerns
(Some concerns with
data collection.)

Partially applicable
(Influenza vaccine
data used)
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Appendix E — Forest plots

The extracted raw data came from the 2 systematic reviews Bisset 2018 and Mohammed
2019 wherever possible and were reanalysed using our methods.

Interventions aimed at pregnant women: interventions compared to control

Interventions by type versus control

This comparison does not include a pooled total because interventions are very different to
each other. Not pooling the data also avoids double-counting of control arms as some

studies had 3 arms and therefore appear in different subgroups.

Meharry 2014 includes 2 intervention arms which have been combined in this analysis
because both interventions are similar and a meta-analysis comparing the 2 arms could not
differentiate effects on vaccine uptake. Combining the two interventions also avoids double
counting the control arm. See the section below (Information pamphlet with or without
statement versus control) to see the two intervention arms presented separately.

Intervention Control
Study or Subgroup  Events Total Events Total

Risk Ratio

Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

1.1.1 Information: pamphlet

Meharry 2014 (1) l513] a4 23 49 100.0%
Subtotal (95% CI) 84 49 100.0%
Total events [al3] 23

Heterogeneity: Mot applicable

Testfor overall effect £=3.18 (P =0.001)

1.1.2 Information: text message

taniz 2013 {2) 34 104 31100 100.0%
Subtotal (95% CI) 104 100 100.0%
Total events 34 kil

Heterogeneity: Mot applicable

Test for averall effect; 2= 0.26 {(F = 0.80)

1.1.3 Information: video

Frew 2016 (3) 4 )| 4 3 164%
Goodrman 2015 (4) 15 A3 13 52 G6.4%
Krigs 2017 (5) 10 33 7 40 27.2%
Subtotal (95% CI) 117 126 100.0%
Total events 29 24

Heterogeneity: Chif= 068, df =2 (P=0T71) F=0%

Testfor averall efiect; £=1.05 {F = 0.29)

1.1.4 Information and reminders: text messages

Stockwell 2014 (B) 284 A7E 269 5F7 100.0%
Subtotal (95% CI) 576 577 100.0%
Total events 284 264

Heterageneity: Mot applicakle
Testfor overall effect: £=0.91 (F = 0.36)

1.1.5 Information: app that provides a choice of modules

Frew 2016 (7) 2 30 4 34 100.0%
Subtotal (95% CI) 30 34 100.0%
Total events 2 4

Heterogeneity: Mot applicable

Test for overall effect £=0.69 (F = 0.49)

1.1.6 Education: app that is interactive

Krigs 2017 (8) 17 33 7 40 100.0%
Subtotal (95% CI) 33 40 100.0%
Total events 17 7

Heterogeneity: Mot applicable
Testfor averall effect £= 2.82 (F = 0.0048)

1.67[1.22, 2.30]
1.67 [1.22, 2.30]

,1.58]
, 1.58]

(==}
N im
_—n—
=3
=~
-

1.10[0.30,4.01]
113060, 2.14]

1.73[0.74, 4.09]
1.29 [0.80, 2.07]

[=a=]

== .
==
T m
—_——_
1=
EoRES
—
a .

057 [0.11, 2.88]
0.57 [0.11, 2.88]

2.941.39 6.23]
2.94 [1.39, 6.23]

Testfor subgroup differences: Chif=14 36, df=5 (P =0.01), F=65.2%

91

L

3

0.05

0.2 5 70
Favours control  Favours intervention

Vaccine uptake in the general population: evidence review for vaccination of pregnant

women FINAL (May 2022)



FINAL

Vaccinating pregnant women

Footnotes

(1) Influenza vaccine. Education/information. Intervention 1: Information pamphlet;
Intervention 2: information pamphlet plus benefit statement: “If you have the flu shot
during pregnancy, you will also help protect your baby against influenza from birth to
6 months.”

(2) Influenza vaccine. Education/information. Text message with vaccine and flu
information.

(3) Influenza vaccine. Education/information. Educational 9-minute video on an iPad.

(4) Influenza vaccine. Education/information. 3.5 minute CDC educational video on
influenza vaccine.

(5) Pertussis vaccine. Education/information. Video information.

(6) Influenza vaccine. Education/information and reminders. 5 weekly automated text
messages including reminders, recommendation from doctor to vaccinate and
educational messages. Also included appointment reminders and prompt for
pregnant women to ask about vaccination at next antenatal appointment.

(7) Influenza vaccine. Education/information. Modular education using an iPad where
pregnant woman could select what aspect(s) they want to learn about.

(8) Pertussis vaccine. Education/information. Interactive electronic book.
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Education/information versus control

To enable a pooled total to be calculated without double-counting of control arms, the video
versus control comparisons from Kriss 2017 and Frew 2016 have been removed from the
analysis. These comparisons are shown in the forest plot above. Meharry 2014 includes 2
intervention arms which have been combined in this analysis because both interventions are
similar and a meta-analysis comparing the 2 arms could not differentiate effects on vaccine
uptake. Combining the two interventions also avoids double counting the control arm. See
the section below (Information pamphlet with or without statement versus control) to see the

two intervention arms presented separately.

Education/information interventions by type versus control

Intervention Control

Risk Ratio

Study or Subgroup Evenis Total Events Total Weight M-H, Random, 95% Cl

Risk Ratio
M-H, Random, 95% CI

1.2.1 Information: pamphlet

Meharry 2014 (1) 66 a4 23 43 32.4%
Subtotal {95% CI) 84 49 32.4%
Total events 66 23

Heterogeneity, Mot applicahle
Test for overall effect 2= 318 (F=0.001)

1.2.2 Information: text message

Maniz 2013 (2) 34 104 31 100 284%
Subtotal {(95% CI) 104 100 28.4%
Total ewents a4 il

Heterogeneity: Mot applicable
Test for overall effect £2=0.26 (F=0.80)

1.2.3 Information: video

Goodman 2015 {3 15 53 13 52 19.0%
Subtotal {95% CI) 53 52  19.0%
Total ewents 14 13

Heterogeneity: Mot applicable
Test far overall effect Z= 038 (F=0.70)

1.2.5 Information: app that provides a choice of modules

Fres 2016 (4) 2 30 4 34 4.7%
Subtotal {95% CI) 30 34 4.7%
Total ewents 2 4

Heterogeneity, Mot applicable
Test for overall effect 2= 0.69 (P =0.49)

1.2.6 Education: app that is interactive

Krigs 2017 (3) 17 33 7 40 149.6%
Subtotal (95% CI) 33 40  15.6%
Total events 17 7

Heterageneity: Mot applicable
Test for overall effect 2= 2.82 (P =0.005)

Total (95% CI) 304 275 100.0%

Total ewents 134 78

Heterogeneity: Tau®= 0.09; Chi*=8.51,df=4 (P=0.07), F=53%

Test for overall effect £2=1.82 (F=0.07)

167 [1.22,2.30]
1.67 [1.22, 2.30]

1.13[0.60, 2.14]
1.13 [0.60, 2.14]

0.57 [0.11, 2.88]
0.57 [0.11, 2.88]

2.941.39,6.23]
2.94[1.39,6.23]

1.42 [0.97, 2.06]

Testfor subgroup diferences: Chi*=8.47, df =4 (P=0.08), F=528%

Footnotes

(1

—.—

<>

-

-

1
0.2 5 20
Favours contral  Favours intervention

Influenza vaccine. Information pamphlet and pamphlet plus benefit statement.

(2) Influenza vaccine. Text message with vaccine and flu information.

)
)

(3) Influenza vaccine. 3.5-minute CDC educational video on influenza vaccine.
)

(4) Influenza vaccine. Modular education using an iPad where pregnant woman could
select what aspect(s) they want to learn about.
(5) Pertussis vaccine. Interactive electronic book.
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Information pamphlet with or without statement versus control

This meta-analysis separates the 2 intervention arms from Meharry 2014 that are pooled in
the meta-analyses above because they are similar interventions.

Pamphlet +/- statement Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 95% CI

1.2.1 Pamphlet

Meharry 2014 {13 35 48 23 49 1.858[1.10,2.14] —

1.2.2 Pamphlet plus statement

Meharry 2014 {2 kil 36 23 449 1.831[1.33, 2.5949] —t
} } t |
0.05 0.z 5 20

Favours contral  Favours pamph +- statemt

(1) Influenza vaccine. Information pamphlet.
(2) Influenza vaccine. Information pamphlet plus benefit statement. The statement read:

‘If you have the flu shot during pregnancy, you will also help protect your baby against
influenza from birth to 6 months.’

Interventions aimed at pregnant women: interventions compared to other
interventions

Education/ information interventions compared to other education/ information
interventions

Plain language information leaflet versus standard information leaflet

Plain language leaflet  Standard leaflet Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Fayakachat 2016 (1) i3] 135 31 144 100.0% 1.08 [0.84,1.39]
Total (95% CI) 135 144 100.0%  1.08 [0.84, 1.39]
Total events 133 65

it i I t T I |
e 053 N i t m

estfor overall effect 2= 0.63 (F = 0.53) Favours standard leaflet Favours plain languag

Footnotes
(1) Pertussis vaccine

(1) Pertussis vaccine.

Interactive electronic book versus video information

Interactive e-book  Video information Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kriss 2017 {1} 17 33 10 33 100.0% 1.70[0.92, 3.14] =
Total (95% CI) 33 33 100.0%  1.70[0.92,3.14] e
Total events 17 10
Heterogeneity: Nat applicable IU 2 055 é 55
Testfor overall effect 2= 1.68 (P = 0.09) Favours video information  Favours interactive ebook

Footnotes
(1) Pertussis vaccination

(1) Pertussis vaccine.

Modular education versus video information

Modular education  Video information Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
Frew 2016 (1) 2 a0 4 31 100.0%  0.52[0.10, 2.61] | '
Total (95% CI) 30 31 100.0% 0.52 [0.10, 2.61]
Total events 2 4
e et 0. N + o w
estfor owerall effect 2= 0.80 (P = 0.42) Favours modular education Favours video education

Vaccine uptake in the general population: evidence review for vaccination of pregnant
women FINAL (May 2022)



FINAL

Vaccinating pregnant women

Footnotes

(1) Influenza vaccine. Modular education using an iPad where pregnant woman can
select what aspect(s) they want to learn about versus 9-minute information video on

an iPad.

Information pamphlet plus benefit statement versus information pamphlet

Pamphlet + statement

Pamphlet

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total VWeight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Meharry 2014 {13 31 36 35 45 100.0% 1.181[0.95, 1.47]

Total {95% CI) 36 48 100.0%  1.18[0.95,1.47]

Total events K 35

Heterageneity: Mot applicable
Testfor overall effect £=1.50(FP=0.13)

Footnotes
(1) Influenza vaccine

(1) Influenza vaccine.

0.0a

02 g

20

Favours pamphlet Favours pamph + statement

Tailored educational text message versus general information text message for
women not planning to be vaccinated- ‘no’ group

Tailored education

General information

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Jardan 2015 {1} 218 1035 267 1228 100.0% 0.88[0.584,1.158]

Total {95% CI) 1025 1228 100.0%  0.98 [0.84,1.15]

Total events 219 267

Heterogeneity: Mot applicable
Testfor overall effect: Z=0.22 (P=083)

Footnotes
(1) Influenza vaccine.

An explanatory diagram for this study can be found here.

(1) Influenza vaccine.

95

0.5

, |
07 1 1.5
Favours information Favours tailored ed
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Reminder intervention compared to another reminder intervention

2 text message reminders versus 1 text message reminder (for women planning to be
vaccinated- ‘yes’ group)

2 reminders 1 reminder Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Jordan 2015 (1) 171 292 821 1360 100.0% 0.97 [0.87, 1.08]
Total (95% CI) 292 1360 100.0%  0.97 [0.87,1.08]
Total events 171 a1
Heterageneity: Mot applicable I f T t |
Test for overall effect: Z= 086 (P = 0.57) 05 0.y 1 15 z

Favours 1 reminder Favours 2 reminders

Footnotes
(1) Influenza vaccine.

An explanatory diagram for this study can be found here.

(1) Influenza vaccine.
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Interventions aimed at healthcare providers: interventions compared to control

NON-RCT: interventions by type versus control

This comparison does not include a pooled total because interventions are very different to
each other. Not pooling the data also avoids double-counting of the control arm in Ogburn
2007. All studies included in this comparison used a before and after design.

Intervention Control
Study or Subgroup Events Total Events Total

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% ClI

2.2.1 Reminders

klatt 2012 (1) 393 Gdh 267 B39
Fierson 2015 (2 487 34249 101 4590
Sherman 2012 (3 445 863 T4 &A04
Subtotal (95% CI) 4937 5733
Total ewents 1324 443

33.6%
33.2%

33.3%
100.0%

1.46[1.31,1.63]
B.45 [5.23, 7.06]

351 [2.82,4.38]
3.20 [1.15, 8.94]

Heterogeneity: Tau® = 0.82; Chi®= 20326, df = 2 (P = 0.00001); F= 99%

Testfor overall effect £2= 222 (F=0.03)

2.2.2 Education

Mouzoon 2010 (4) 949 2039 222 8813
Subtotal (95% CI) 2039 8813
Taotal events 9449 222

Heterageneity: Mot applicable
Testfor overall effect: £=41.44 (F = 0.00001)

2.2.3 Education + reminders

Panda 2010 (5) 149 480 99 A20
Subtotal (95% CI) 480 520
Total events 149 99

Heterogeneity: Mot applicahle
Test for overall effect £=4.32 (P = 0.0001)

2.2.4 Midwife-delivered programme + standing order

Mohammed 2013 (&) 140 155 5 25
Subtotal (95% CI) 1565 25
Total events 140 5

Heterogeneity: Mot applicable
Testfor overall effect 2= 3.76 (F = 0.0002)

2.2.5 Nurse standing order

Oghburn 2007 (7) 71 192 To220
Subtotal (95% CI) 182 220
Tatal events 71 ¥

Heterageneity: Mot applicable
Testfor overall effect: £=6.39 (F = 0.00001)

2.2.6 Education + vaccine availability + screening

Ogburn 2007 (8) T 2z0 1 1490
Subtotal (95% CI) 220 130
Total events ) 1

Heterogeneity: Mot applicahle
Test for overall effect: Z=1.69 (P = 0.09)

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

2.2.7 Education + vacc availability + screening + standing order

Qgburn 2007 () 71 192 1180
Subtotal (95% CI) 192 190
Total events 71 1

Heterogeneity: Mot applicable
Testfor overall effect £2=4.24 (P = 0.0001)

100.0%
100.0%

18.48 (16.10, 21.21]
18.48 [16.10, 21.21]

1.63[1.31,2.04]
1.63[1.31, 2.04]

4.52 [2.06, 9.81]
4.52 [2.06, 9.91]

11.62 [5.48, 24.65]
11.62 [5.48, 24.65]

6.05 [0.75, 48.70]
£.05 [0.75, 48.70]

70,26 [9.66, 500.55]
70.26 [9.86, 500.55]

Testfor subgroup differences: Chi*= 34379, df=6 (P = 0.00001), F=98.3%

Footnotes

8 &
8 S
=
=

n.002

0.1 10 500
Favours control  Favours intervention

(1) Influenza vaccine. Reminder on prenatal electronic health record. Administering

vaccine ceases the alert.
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(2) Influenza vaccine. Brightly coloured reminder attached to patient notes. Form
included vaccination status and whether the pregnant woman would like to receive a
vaccination during the appointment.

(3) Influenza vaccine. Reminder on patient charts for staff/provider about vaccination.

(4) Influenza vaccine. Immunisation champion plus updates on vaccination rates plus
training for doctors, nurses, and midwives.

(5) Influenza vaccine. Physician education, posters advertising flu vaccine in clinic for
patients, email reminder to physicians that the flu vaccine is recommended for all
pregnant women.

(6) Pertussis vaccine. Midwife-delivered vaccination programme. Vaccines were
administered without needing a prescription from a doctor. The control occurred
before the intervention was introduced.

(7) Influenza vaccine. This comparison compares the 2 ‘after’ intervention arms of the 2
comparisons below (footnotes 8 and 9) against each other. In other words, both arms
had staff education, vaccine availability, and nurse screening. The intervention arm
here also had a nurse standing order.

(8) Influenza vaccine. Before = before any changes were made. After = education for
clinic personnel, vaccine was available in the clinic, nurses screened pregnant
women.

(9) Influenza vaccine. Before = before any changes were made. After = education for
clinic personnel, vaccine was available in the clinic, nurses screened pregnant
women, standing order (nurses did not need a prescription from a doctor).

Interventions aimed at pregnant women and healthcare providers compared to
control

Education/ information versus control

Provider education and education/ information for pregnant women versus control

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
2.1.5 Education: face-to-face + information and education to show pregnant women
Chamberlain 2015 (1) 4 249 3 31 100.0% 1.43[0.35, 5.83]
Subtotal (95% CI) 29 31 100.0% 1.43 [0.35, 5.83]
Total events 4 3

Heterogeneity: Mot applicable
Testfor overall effect £= 049 (F = 0.62)

0.002 01 1 10 500
, , Favours control  Favours intervention
Testfor subgroup differences; Mot applicable

Footnotes

(1) Cluster RCT, pertussis vaccine. Data adjusted for clustering using the intra-cluster
correlation coefficient provided by the study. Face-to-face peer education for
providers. Printed educational material and interactive multimedia on iPads for staff to
show pregnant women.

Education plus a different intervention versus control

NON-RCT: interventions by type versus control

This comparison does not include a pooled total because interventions are very different to
each other. Both studies included in this comparison used a before and after design.
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Intervention Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
4.2.1 Education + vaccine availability
McCathy 2015 (1) 498 181 59 1899 100.0% 1.73[1.34, 2.23] t
Subtotal (95% CI) 191 199 100.0%  1.73[1.34,2.23]
Total events a8 a4

Heterogeneity: Mot applicahle
Testfor overall effect: Z=4.22 (P = 0.0001)

4.2.3 Education + reminders

McCathy 2012 (2) 95 240 B0 199 1000%  1.33[1.02172 t
Subtotal (95% Cl) 240 199 100.0%  1.33[1.02,1.72]
Total events 96 60

Heterogeneity: Mot applicahle
Testfor overall effect =211 (P=0.03}

01 02 05 2 5 10
Favours control  Favours intervention

Testfor subgroup differences: Chi®= 2.03, df=1 {F=0149), F=50.8%

Footnotes

(1) Influenza vaccine. Education for staff, patient information brochures in antenatal
clinics, increased availability of vaccine supply.
(2) Influenza vaccine. Educational campaign for staff and patients, including lecture for
staff. Reminder stamps placed in patient notes. Patient information booklet.
Sensitivity analysis

This analysis shows the results of meta-analyses with any studies graded as high risk of bias
removed from the analysis.

Interventions aimed at pregnant women: interventions compared to control
Interventions by type versus control

The other subgroups for this meta-analysis are not shown because they were unchanged
from the original meta-analysis.

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.1.3 Information: video
Frevw 2016 (1) 4 kil 4 34 30.0% 1.10100.30, 4.01]
Kriss 2017 {2} 10 33 7 40 70.0% 1.731[0.74, 4.09]
Subtotal (95% CI) 64 74 100.0% 1.51 [0.74, 3.07]
Total events 14 11

Heterogeneity, Tau®= 0.00; Chi*=0.33,df=1 (P=0.96), F=0%
Testfor overall effect £=114 (P =0.26)

1
0.05 0.2 1 5 20
Favours control  Favours intervention

Testfor subgroup differences: Mat applicable

(1) Influenza vaccine. Educational 9-minute video on an iPad.
(2) Pertussis vaccine. Video information.
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Appendix F — GRADE tables

Pertussis and influenza vaccine data

This section has both pertussis and influenza vaccine data together. Before each table there is an explanation of which studies have pertussis or
influenza data, and which types of interventions they contain.

Interventions aimed at pregnant women: interventions compared to control

All studies below have influenza vaccine data with the exception of Kriss 2017 which has pertussis vaccine data.

Table 13 GRADE table for interventions aimed at pregnant women: interventions compared to control

Interventions by type versus control — no pooled result (RR >1 favours the intervention)
Information: pamphlet

1 RCT 133 RR 1.67 47 per 100 78 per 100 (57, Not Serious? N/A? Not serious Moderate
(Meharry (1.22, 2.3) 108) serious

2014)

Information: text message

1 (Moniz RCT 204 RR 1.05 31 per 100 33 per 100 (22,  Not Serious? N/A? Serious Low
2013) (0.71, 1.58) 49) serious

Information: video

3 (Frew RCT 243 RR 1.29 19 per 100 25 per 100 (15, Very Serious? Not serious Serious Very low
2016, (0.80, 2.07) 39) serious?

Goodman

2015,

Kriss

2017)

Information and reminders: text messages
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CT 1153 RR 1.06 47 per 100 49 per 100 (44,  Serious?® Serious? N/A?® Serious’ Very low
(Stockwell (0.94, 1.19) 55)
2014)
Information: app that provides a choice of modules
1 (Frew RCT 64 RR 0.57 12 per 100 7 per 100 (1, 34) Serious? Serious® N/A® Very serious* Very low
2016) (0.11, 2.88)
Information: app that is interactive
1 (Kriss RCT 73 RR 2.94 18 per 100 51 per 100 (24,  Serious? Not serious N/A?® Not serious Moderate
2017) (1.39, 6.23) 100)

Education/information versus control
Education/information interventions by type versus control- pooled result® (RR >1 favours the intervention)

57 RCT 579 RR 1.42 28 per 100 40 per 100 (28,  Serious?® Serious® Serious® Serious’ Very low
(0.97, 2.06) 58)

Information: video®

1 RCT 105 RR 1.13 25 per 100 28 per 100 (15,  Very Serious® N/A?® Very serious* Very low

(Goodman (0.6, 2.14) 54) serious?

2015)

Information pamphlet with or without statement versus control (RR >1 favours pamphlet with or without statement)

Pamphlet

1 RCT 97 RR 1.55 47 per 100 73 per 100 (52, Not Serious? N/A? Not serious Moderate

(Meharry (1.10, 2.19) 100) serious

2014)

Pamphlet plus statement

1 RCT 85 RR 1.83 47 per 100 86 per 100 (62, Not Serious? N/A? Not serious Moderate

(Meharry (1.33, 2.54) 100) serious

2014)

1. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
2. Downgraded twice: greater than 33.3% of the weight of the meta-analysis came from studies at high risk of bias.
3. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies at moderate or high risk of bias.
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Downgraded twice for imprecision: the 95% confidence interval for the effect size crossed the line of no effect and the number of pregnant women was
<200.
5. Downgraded once for inconsistency: the 12 was above 33.3 but below 66.6.
6. To allow a pooled result to be calculated, Frew 2016 and Kriss 2017 were removed from the Information: video subgroup meta-analysis to avoid
double-counting the control arms. See results above for the meta-analysis of video interventions that includes these studies. Other interventions are not
shown by subgroup here as each intervention type only includes one study and the results are the same as for the interventions by type listed above.
Meharry 2014, Moniz 2013, Goodman 2015, Frew 2016, Kriss 2017
Downgraded once for applicability: greater than 33.3% of the weight of the meta-analysis came from studies that were partially or indirectly applicable.
Single study. Inconsistency not applicable.
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Interventions aimed at pregnant women: interventions compared to other interventions

All of the studies below have influenza vaccine data with the exception of Payakachat 2016 and Kriss 2017, which have pertussis
vaccine data.

Table 14 GRADE table for interventions aimed at pregnant women: interventions compared to interventions

Education/ information interventions compared to other education/ information interventions
Plain language information leaflet versus standard information leaflet (RR >1 favours the plain language information leaflet)

1 RCT 279 RR 1.08 45 per 100 49 per 100 (38,  Serious' Not serious N/A8 Serious? Low
(Payakach (0.84, 1.39) 63)

at 2016)

Interactive electronic book versus video information (RR >1 favours the interactive electronic book)

1 (Kriss RCT 66 RR 1.70 30 per 100 52 per 100 (28,  Serious' Not serious N/A® Very serious® Very low
2017) (0.92, 3.14) 95)

Modular education versus video information (RR >1 favours modular education)

1 (Frew RCT 61 RR 0.52 13 per 100 7 per 100 (1, 34) Serious' Serious® N/A8 Very serious® Very low
2016) (0.10, 2.61)

Information pamphlet plus benefit statement versus information pamphlet (RR >1 favours the information pamphlet plus benefit statement)

1 RCT 84 RR 1.18 73 per 100 86 per 100 (69,  Not Serious® N/AS® Very serious® Very low
(Meharry (0.95, 1.47) 100) serious

2014)

Tailored educational text message versus general information text message (data for those planning to not be vaccinated — ‘no’ group) (RR >1
favours tailored educational text message)

1 (Jordan RCT 2253 RR 0.98 22 per 100 21 per 100 (18,  Serious* Serious® N/AS® Serious? Very low
2015) (0.84, 1.15) 25)
Reminder intervention compared to another reminder intervention

2 text message reminders versus 1 text message reminder (data for those planning to be vaccinated — ‘yes’ group) (RR >1 favours 2 text message
reminders)
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1 (Jordan RCT 1652 RR 0.97 60 per 100 59 per 100 (53,  Serious* Serious® N/AS® Serious? Very low
2015) (0.87, 1.08) 65)
1. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies at moderate or high risk of bias.
2. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
3. Downgraded twice for imprecision: the 95% confidence interval for the effect size crossed the line of no effect and the number of pregnant women was
<200.
4. Downgraded once: Single study at moderate risk of bias.
Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies that were partially or indirectly applicable.
6. Single study. Inconsistency not applicable.

o

Interventions aimed at healthcare providers: interventions compared to control

All of the studies below have influenza vaccine data with the exception of Mohammed 2018, which has pertussis vaccine data.

Table 15 GRADE table for interventions aimed at healthcare providers: interventions compared to control

NON-RCT: interventions by delivery method versus control (RR >1 favours the intervention)

Reminders

3 (Klatt Before 10670 RR 3.20 8 per 100 25 per 100 (9, Very Serious® Very serious* Not serious Very low
2012, and (1.15, 8.94) 69) serious?

Pierson after

2015, study

Sherman

2012)

Education
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Before 10852 RR 18.48 3 per 100 47 per 100 (41,  Very Serious® N/AZ2 Not serious Very low
(Mouzoon and (16.10, 53) serious'’
2010) after 21.21)

study
Education plus reminders
1(Panda  Before 1000 RR 1.63 19 per 100 31 per 100 (25, Very Serious® N/AZ2 Not serious Very low
2011) and (1.31, 2.04) 39) serious'’

after

study
Midwife-delivered programme plus standing order
1 Before 180 RR 4.52 20 per 100 90 per 100 (41,  Very Not serious N/A2 Not serious Low
(Mohamm and (2.06, 9.91) 100) serious'’

ed 2018) after
Nurse standing order

1 (Ogburn  Before 412 RR 11.62 3 per 100 37 per 100 (17,  Very Serious® N/AZ2 Not serious Very low
2007) and (5.48, 78) serious'’
after 24.65)
Education plus vaccine availability plus nurse screening
1 (Ogburn  Before 410 RR 6.05 1 per 100 3 per 100 (0, 26) Very Serious® N/A2 Serious® Very low
2007) and (0.75, serious'’
after 48.70)
Education plus vaccine availability plus nurse screening plus standing order
1 (Ogburn  Before 382 RR 70.26 1 per 100 37 per 100 (5, Very Serious® N/AZ2 Not serious Very low
2007) and (9.86, 100) serious'’
after 500.55)
1. Downgraded twice: single study at high risk of bias.
2. Single study. Inconsistency not applicable.
3. Downgraded twice: greater than 33.3% of the weight of the meta-analysis came from studies at high risk of bias.
4. Downgraded twice for inconsistency: the 12 was greater than 66.7%.
5. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
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6. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies that were partially or indirectly applicable.

Interventions aimed at pregnant women and healthcare providers compared to control

Table 16 GRADE table for interventions aimed at healthcare providers: interventions compared to control

Education/ information versus control

Provider education and education/ information for pregnant women versus control (RR >1 favours provider education/ information for pregnant
women)

1 Cluster 60 RR 1.43 10 per 100 14 per 100 (3, Serious’ Not serious N/A? Very serious® Very low
(Chamberl RCT (0.35, 5.83) 56)
ain 2015)

Education plus a different intervention versus control
NON-RCT: interventions by type versus control (RR >1 favours intervention)
Education plus vaccine availability

1 Before 390 RR 1.73 30 per 100 51 per 100 (40, Very Serious® N/A# Not serious Very low
(McCarthy and (1.34, 2.23) 66) serious?

2015) after

Education plus reminders

1 Before 439 RR 1.33 30 per 100 40 per 100 (31,  Very Serious® N/A# Not serious Very low
(McCarthy and (1.02, 1.72) 51) serious?

2012) after

1. Downgraded once: Single study at moderate risk of bias.

2. Downgraded twice: Single study at high risk of bias.

3. Downgraded twice for imprecision: the 95% confidence interval for the effect size crossed the line of no effect and the number of pregnant women was
<200.

4. Single study. Inconsistency not applicable.

5. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies that were partially or indirectly applicable.
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Sensitivity analysis

This analysis shows the results of meta-analyses with any studies graded as high risk of bias removed from the analysis.
Frew has influenza vaccine data and Kriss 2017 has pertussis vaccine data.

Table 17 GRADE table for interventions aimed at pregnant women: interventions compared to control

Interventions aimed at pregnant women: interventions compared to control
Interventions by delivery method versus control (RR >1 favours the intervention)’

Information: video

2 (Frew RCT 138 RR 1.51 15 per 100 22 per 100 (11,  Serious? Not serious Not serious Very serious® Very low
2016, (0.74, 3.07) 46)

Kriss

2017)

1. The other subgroups for this meta-analysis are not shown because they were unchanged compared to the original meta-analysis.

2. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies at moderate or high risk of bias.

3. Downgraded twice for imprecision: the 95% confidence interval for the effect size crossed the line of no effect and the number of pregnant women was
<200.
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Appendix G- Economic evidence study selection

The diagram below summarises the search results across all of the reviews. None of the 11
studies identified in the full text review were relevant to interventions for pregnant women.

Records from databases Records removed as
(n=8514) i duplicates (n = 2798)
A
) Record luded Rerun records screened
Records screened at title R ecor _sGeﬁ:Ou e | at title and abstract
and abstract (n =5716) (n= ) < (n = 544)
Y v
Full-text articles assessed R Records excluded Full-text articles assessed
for eligibility (n =47) " (n=39) for eligibility (n = 3)

A

Studies included (n=11)
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Appendix H—- Economic evidence tables

No economic evidence was identified for interventions for pregnant women.
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Appendix | — Health economic model

No economic modelling was undertaken for this review question.
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Appendix J — Excluded studies
Clinical studies

Excluded from the original search

Abdullahi, L.H., Kagina, B.M., Ndze, V.N. et al. (2020) Improving
vaccination uptake among adolescents. Cochrane Database of
Systematic Reviews 2020(1): cd011895

Abuelenen, T., Khalil, S., Simoneit, E. et al. (2020) Prevent and
Protect: A Vaccination Initiative for Uninsured Patients at a Student-
Run Free Clinic. Journal of community health

Achat, H; Mclintyre, P; Burgess, M (1999) Health care incentives in
immunisation. Australian and New Zealand journal of public health
23(3): 285-8

Acosta, J., Benages, C., Diaz, M.A. et al. (2016) Preventing
pertussis in the early infant: Development and results of a prenatal
vaccination program. Acta Medica International 3(2): 78-81

Adams, Jean, Bateman, Belinda, Becker, Frauke et al. (2015)
Effectiveness and acceptability of parental financial incentives and
quasi-mandatory schemes for increasing uptake of vaccinations in
preschool children: systematic review, qualitative study and discrete
choice experiment. Health technology assessment (Winchester,
England) 19(94): 1-176

Adams, Jean, McNaughton, Rebekah J, Wigham, Sarah et al.
(2016) Acceptability of Parental Financial Incentives and Quasi-

Mandatory Interventions for Preschool Vaccinations: Triangulation of

Findings from Three Linked Studies. PloS one 11(6): e0156843

Adjei Boakye, Eric, Tobo, Betelihem B, Osazuwa-Peters, Nosayaba
et al. (2017) A Comparison of Parent- and Provider-Reported

Human Papillomavirus Vaccination of Adolescents. American journal

of preventive medicine 52(6): 742-752
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- Systematic review used as
source of primary studies

- The intervention is a free
vaccine- not in scope

Also, the comparator is the
US national vaccine uptake.

- Systematic review used as
source of primary studies

- Does not contain an
outcome of relevance to this
review

This study looks at infants
who have had whooping
cough and compares the
outcomes of vaccinated vs
unvaccinated participants.

- Systematic review used as
source of primary studies

- Not a relevant study
design

- Study does not contain an
intervention aimed at
increasing vaccine uptake

This study looks at reporting
vaccine uptake in terms of
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Afzal, Muhammad, Yaqub, Asma, Khalid, Sobia et al. (2017) An
effective and doable interventional strategy to enhance vaccination
coverage - are we ready to change?. JPMA. The Journal of the
Pakistan Medical Association 67(11): 1719-1722

Albert, S.M., Nowalk, M.P., Yonas, M.A. et al. (2012) Standing

orders for influenza and pneumococcal polysaccharide vaccination:

correlates identified in a national survey of U.S. Primary care
physicians. BMC family practice 13: 22

Alemi, F, Alemagno, SA, Goldhagen, J et al. (1996) Computer
reminders improve on-time immunization rates. Medical care
34(10suppl): OS45-51

Amirian, I, Huston, S, Ha, D et al. (2017) Results of immunization
delivery enhancement intervention on pneumococcal and herpes
zoster immunization planning in alabama and california community

pharmacies. Journal of the american pharmacists association 57(3)

Andrews, R.M. (2005) Assessment of vaccine coverage following

the introduction of a publicly funded pneumococcal vaccine program

for the elderly in Victoria, Australia. Vaccine 23(21): 2756-2761

Andrews, Ross M, Skull, Susan A, Byrnes, Graham B et al. (2005)
Influenza and pneumococcal vaccine coverage among a random
sample of hospitalised persons aged 65 years or more, Victoria.
Communicable diseases intelligence quarterly report 29(3): 283-8

Anonymous (1979) AAP immunization schedules. IMJ. lllinois
medical journal 155(5): 310-1
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provider records vs parental
recall.

- Study took place in a non-
OECD country

- Does not contain an
outcome of relevance to this
review

- Reminders non-RCT.
Excluded because there
was sufficient RCT
evidence for this review

- Conference abstract

- Not a relevant study
design

This is a survey.
Furthermore, there is no
intervention to increase
uptake beyond making a
vaccine freely available.

- The intervention is a free
vaccine- not in scope

- Full text paper or book
article is unavailable

This is probably the 1979
edition of the immunisation
schedule published by the
American Academy of
Pediatrics
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Anonymous (2013) Nursing interventions help protect older adults.
Nursing 43(4): 26

Anonymous. (2005) Automated standing orders to nurses increase
influenza and pneumococcal vaccination rates among inpatients
compared with reminders to physicians. Evidence-Based Healthcare
and Public Health 9(3): 211-212

Arslan |, Beyazova U, Aksakal N et al. (2012) New opportunity for
vaccinating older people: well-child clinic visits. Pediatrics
international : official journal of the Japan Pediatric Society 54(1):
45-51

Ashton-Key M and Jorge E (2003) Does providing social services
with information and advice on immunisation status of "looked after
children" improve uptake?. Archives of disease in childhood 88(4):
299-301

Atkins K, van Hoek AJ, Watson C et al. Seasonal influenza
vaccination delivery through community pharmacists in England:
evaluation of the London pilot. BMJ open 6(2): e009739

Atkinson, K.-M., Wilson, K., Murphy, M.S.Q. et al. (2019)
Effectiveness of digital technologies at improving vaccine uptake
and series completion - A systematic review and meta-analysis of
randomized controlled trials. Vaccine 37(23): 3050-3060

Au, L; Tso, A; Chin, K (1997) Asian-American adolescent
immigrants: the New York City schools experience. The Journal of
school health 67(7): 277-9
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- Not a review of published
literature

Brief commentary about a
review article.

- Duplicate reference

This is a summary of Dexter
2004

- Reminders non-RCT.
Excluded because there
was sufficient RCT
evidence for this review

- Infrastructure study.
Excluded because there
was sufficient RCT and
cohort evidence for this
review

This was a before-and-after
study.

- Data not reported in an
extractable format

This is a before-and-after
study but no patient
numbers are provided for
before 2013/2014 when the
intervention was introduced.
Therefore, the data is not in
an extractable format.

- Systematic review used as
source of primary studies

- Vaccine on UK routine
schedule but wrong context
for administration
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Averhoff, F., Linton, L., Peddecord, K.M. et al. (2004) A middle
school immunization law rapidly and substantially increases
immunization coverage among adolescents. American Journal of
Public Health 94(6): 978-984

Bacci, Jennifer L, Hansen, Ryan, Ree, Christina et al. (2019) The
effects of vaccination forecasts and value-based payment on adult
immunizations by community pharmacists. Vaccine 37(1): 152-159

Bach, A.T., Kang, A.Y., Lewis, J. et al. (2019) Addressing common
barriers in adult immunizations: a review of interventions. Expert
Review of Vaccines 18(11): 1167-1185

Bakare, Mobolaji, Shrivastava, Rakesh, Jeevanantham, Vinodh et al.

(2007) Impact of two different models on influenza and
pneumococcal vaccination in hospitalized patients. Southern
medical journal 100(2): 140-4

Balzarini, F., Frascella, B., Oradini-Alacreu, A. et al. (2020) Does the
use of personal electronic health records increase vaccine uptake?
A systematic review. Vaccine 38(38): 5966-5978

Bangure, Donewell, Chirundu, Daniel, Gombe, Notion et al. (2015)
Effectiveness of short message services reminder on childhood
immunization programme in Kadoma, Zimbabwe - a randomized
controlled trial, 2013. BMC public health 15: 137

Bardenheier, Barbara, Shefer, Abigail, Tiggle, Ronald et al. (2005)
Nursing home resident and facility characteristics associated with
pneumococcal vaccination: national nursing home survey, 1995-
1999. Journal of the American Geriatrics Society 53(9): 1543-51
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In the UK, HepB vaccine is
given to 0-1 year olds,
not 7-13 year olds

- Vaccine on UK routine
schedule but wrong context
for administration

The intervention is for HepB
and MMR. In the UK, these
are relevant for 0-4 years.
However, the study looks at
interventions specific to 10-
12 year olds at school.

- Reminders non-RCT.
Excluded because there
was sufficient RCT
evidence for this review

- Systematic review used as
source of primary studies

- Reminders non-RCT.
Excluded because there
was sufficient RCT
evidence for this review

- Systematic review used as
source of primary studies

- Study took place in a non-
OECD country

- The study did not report
any of the outcomes
specified in the protocol
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Baroy, Justin, Chung, Danny, Frisch, Ryan et al. (2016) The impact
of pharmacist immunization programs on adult immunization rates: A

- Systematic review used as
source of primary studies

systematic review and meta-analysis. Journal of the American
Pharmacists Association : JAPhA 56(4): 418-26

Bassani, Diego G, Arora, Paul, Wazny, Kerri et al. (2013) Financial
incentives and coverage of child health interventions: a systematic
review and meta-analysis. BMC public health 13suppl3: 30
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sensibility: Decision-making and sources of information in mothers
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Vaccine: X 2: 100020
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preventive care at a medical clinic: how can the patient help?.
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Bedwick, Brian W; Garofoli, Gretchen K; Elswick, Betsy M (2017)
Assessment of targeted automated messages on herpes zoster
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293-s297e1

Beggs, Ashton E, Morrical-Kline, Karie A, Wilhoite, Jessica E et al.
(2013) Effect of an intervention on medical resident knowledge and
adult immunization rates. Family medicine 45(2): 118-21
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- Systematic review of non-
OECD countries

- Not a relevant study
design

- Data not reported in an
extractable format

The number of participants
in each arm was not
provided.

- Study published before
1990 date limit set in review
protocol

- Does not contain an
outcome of relevance to this
review

This study measures
intention, not uptake.

- Does not contain an
outcome of relevance to this
review

- Education non-RCT.
Excluded because there
was sufficient RCT
evidence for this review
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Belmaker, |, Dukhan, L, Elgrici, M et al. (2006) Reduction of vaccine-
preventable communicable diseases in a Bedouin population:
summary of a community-based intervention programme. Lancet
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(2015) A brief educational intervention increases providers' human
papillomavirus vaccine knowledge. Human vaccines &
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Berg GD, Fleegler E, vanVonno CJ et al. (2005) A matched-cohort
study of health services utilization outcomes for a heart failure
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- Study took place in a non-
OECD country

- Systematic review used as
source of primary studies

- Study does not contain an
intervention aimed at
increasing vaccine uptake

- Reminders non-RCT.
Excluded because there
was sufficient RCT
evidence for this review

- Study does not contain an
intervention aimed at
increasing vaccine uptake

The 2 marketing pieces
were identical and aimed at
increasing influenza vaccine
uptake - not pneumonia
vaccine uptake. Pneumonia
vaccine uptake was
measured coincidentally.

- Protocol for a future study

- Study does not contain an
intervention aimed at
increasing vaccine uptake

The intervention is nothing
more than a free vaccine.
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- Not a relevant study
design

- Does not contain an
outcome of relevance to this
review

This study does not have a
comparator

- Study published before
1990 date limit set in review
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intital search and sift

This study has already been
included in the reminders
evidence review.

- Systematic review that did not
include any additional relevant
papers
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Table 18 Excluded studies from NICE guideline NG103: Flu vaccination: increasing
uptake

Atkins K, van Hoek AJ, Watson C et al. (2016) Seasonal - Data not reported in an

influenza vaccination delivery through community extractable format.
pharmacists in England: evaluation of the London pilot. This is a before-and-after study but
BMJ open 6(2): e009739 no patient numbers are provided for

before 2013/2014 when the
intervention was introduced.
Therefore, the data is not in an
extractable format.
Frew PM, Owens LE, Saint-Victor DS et al. (2014) Factors - Does not contain an outcome of
associated with maternal influenza immunization decision- relevance to this review.
making. Evidence of immunization history and message The outcome is intention to
framing effects. Human vaccines & immunotherapeutics vaccinate, not vaccine uptake.
10(9): 2576-2583

Skedgel C, Langley J M, MacDonald N E. (2011). An - Does not contain an outcome of
Incremental Economic Evaluation of relevance to this review.

Targeted and Universal Influenza Vaccination in Pregnant Study does not have vaccine
Women. Canadian journal of public uptake data - it looks at whether
health. 201:6. 445-450. people should be vaccinated or not.
Wong VWY, Fong DYT, Lok KYW et al. (2016) Brief - Study not carried out in an OECD
education to promote maternal influenza vaccine uptake: A country.

randomized controlled trial. Vaccine 34(44): 5243-5250 Hong Kong was transferred from

the UK to China in 1997 and Wong
2016 took place between 2013 to

2015.
Wong VW.Y, Lok KY. W, and Tarrant M. (2016). - Studies were already included
Interventions to increase the uptake of seasonal from other SRs identified in the
influenza vaccination among pregnant women: A searches

systematic review. Vaccine, pp.20- 32.
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Economic studies

Stdy  Reasonforexclusion
Ameel, B.M.; Beigi, R.H.; Caughey, A.B. (2018) Cost- . o _
effectiveness of the Tdap vaccine during pregnancy. - Study did not consider increasing
American Journal of Obstetrics and Gynecology uptake

218(1supplement1): 516-s517

Atkins, Katherine E, Fitzpatrick, Meagan C, Galvani, Alison

P et al. (2016) Cost-Effectiveness of Pertussis Vaccination - Study did not consider increasing
During Pregnancy in the United States. American journal ~ uptake

of epidemiology 183(12): 1159-70

Bae, Geun-Ryang, Choe, Young June, Go, Un Yeong et ) o _
al. (2013) Economic analysis of measles elimination - Study did not consider increasing
program in the Republic of Korea, 2001: a cost benefit uptake

analysis study. Vaccine 31(24): 2661-6

Bettampadi, D., Boulton, M.L., Power, L.E. et al. (2019)

Are community health workers cost-effective for childhood - Non-OECD country

vaccination in India?. Vaccine 37(22): 2942-2951

Beutels, Ph and Gay, N J (2003) Economic evaluation of . o _
options for measles vaccination strategy in a hypothetical - Study did not consider increasing
Western European country. Epidemiology and infection uptake

130(2): 273-83

Burmeister, J., Schroeder, M., Veach, S. et al. (2013) The

cost effectiveness of various marketing techniques on - No results reported

Tdap vaccination rates within two community pharmacies. - Did not include QALYs as an

Journal of the American Pharmacists Association 53(2): :
ed5 outcome - adult studies

Chesson, Harrell W and Markowitz, Lauri E (2015) The

cost-effectiveness of human papillomavirus vaccine catch- - No results reported

up programs for women. The Journal of infectious

diseases 211(2): 172-4

Chiappini, Elena, Stival, Alessia, Galli, Luisa et al. (2013)

Pertussis re-emergence in the post-vaccination era. BMC - Study did not consider increasing
infectious diseases 13: 151 uptake

Derrah, K., Ameel, B.M., Hersh, A.R. et al. (2020) 1053: . o _
Cost-effectiveness of Tdap vaccination during pregnancy. - Study did not consider increasing
American Journal of Obstetrics and Gynecology uptake

222(1supplement): 652

Ding, Y., Hay, J., Yeh, S.H. et al. (2012) Cost-benefit

analysis of hospital based postpartum vaccination with - Study did not consider increasing
combined tetanus toxoid, reduced diphtheria toxoid, and uptake

acellular pertussis vaccine (TDAP). Value in Health 15(4):

a241

Ding, Yao, Yeh, Sylvia H, Mink, Chris Anna M et al. (2013) ) o )
Cost-benefit analysis of hospital based postpartum - Study did not consider increasing
vaccination with combined tetanus toxoid, reduced uptake

diphtheria toxoid, and acellular pertussis vaccine (Tdap).
Vaccine 31(22): 2558-64
Fernandes, E.G., Rodrigues, C.C.M., Sartori, A.M.C. et al.

(2019) Economic evaluation of adolescents and adults' - Study did not consider increasing
pertussis vaccination: A systematic review of current uptake

strategies. Human Vaccines and Immunotherapeutics

15(1): 14-27

Fernandes, Eder Gatti, Sartori, Ana Marli Christovam, de

Soarez, Patricia Coelho et al. (2020) Cost-effectiveness - Non-OECD country

analysis of universal adult immunization with tetanus-
diphtheria-acellular pertussis vaccine (Tdap) versus
current practice in Brazil. Vaccine 38(1): 46-53
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Fernandez-Cano, Maria Isabel; Armadans Gil, Lluis; _ o _
Campins Marti, Magda (2015) Cost-benefit of the - Study did not consider increasing
introduction of new strategies for vaccination against uptake

pertussis in Spain: cocooning and pregnant vaccination

strategies. Vaccine 33(19): 2213-2220

Getsios D, Caro J J, Caro G, De Wals P, Law B J, Robert

Y, Lance J M R (2002) Instituting a routine varicella - Vaccine not routine in the UK
vaccination program in Canada: an economic evaluation.

Pediatric Infectious Disease Journal 21(6): 542-547

Greengold, Barbara, Nyamathi, Adeline, Kominski, Gerald

et al. (2009) Cost-effectiveness analysis of behavioral - Vaccine not routine in the UK
interventions to improve vaccination compliance in

homeless adults. Vaccine 27(5): 718-25

Hayman, D T S, Marshall, J C, French, N P et al. (2017) _ o _
Cost-benefit analyses of supplementary measles - Study did not consider increasing
immunisation in the highly immunized population of New uptake

Zealand. Vaccine 35(37): 4913-4922

Hoshi, Shu-Ling, Seposo, Xerxes, Okubo, Ichiro et al. _ o _
(2018) Cost-effectiveness analysis of pertussis vaccination - Study did not consider increasing
during pregnancy in Japan. Vaccine 36(34): 5133-5140 uptake

Hui, Charles, Dunn, Jessica, Morton, Rachael et al. (2018)

Interventions to Improve Vaccination Uptake and Cost - Systematic review - the only CE
Effectiveness of Vaccination Strategies in Newly Arrived ~ Study did not consider increasing
Migrants in the EU/EEA: A Systematic Review. uptake

International journal of environmental research and public .

health 15(10) - Not a cost-effectiveness study
Hurley, L.P., Beaty, B., Lockhart, S. et al. (2017)

Centralized vaccine reminder/recall to improve adult - Did not include QALYs as an
vaccination rates at an urban safety net health system. outcome - adult studies

Journal of General Internal Medicine 32(2supplement1):

135-s136

Kempe, Allison, Barrow, Jennifer, Stokley, Shannon et al.

(2012) Effectiveness and cost of immunization recall at - Not a cost-effectiveness study

school-based health centers. Pediatrics 129(6): e1446-52

Lugner, Anna K, van der Maas, Nicoline, van Boven,

Michiel et al. (2013) Cost-effectiveness of targeted - Study did not consider increasing
vaccination to protect new-borns against pertussis: uptake

comparing neonatal, maternal, and cocooning vaccination

strategies. Vaccine 31(46): 5392-7

Major, J.; Wingate, L.T.; Oishi, T.S. (2016) A cost-

effectiveness evaluation of a multifaceted community - Vaccine not routine in the UK
pharmacy intervention to increae rates of herpes zoster

vaccination. Value in Health 19(3): a217

Ouwens, M., Littlewood, K., Sauboin, C. et al. (2010)

Impact of mmrv mass vaccination with or without a catch - Vaccine not routine in the UK
up program on the incidence of varicella complications in

France. Value in Health 13(7): a430

Poirrier, J.E., Mungall, B., Lee, I.H. et al. (2014) Cost-

effectiveness of maternal immunisation for pertussis in - Study did not consider increasing
new zealand. Value in Health 17(7): a806 uptake

Portnoy, A., Campos, N.G., Sy, S. et al. (2020) Impact and _ o _
cost-effectiveness of human papillomavirus vaccination - Study did not consider increasing
campaigns. Cancer Epidemiology Biomarkers and uptake

Prevention 29: 22-30

- Non-OECD country
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Rivero-Santana, Amado, Cuellar-Pompa, Leticia,
Sanchez-Gomez, Luis M et al. (2014) Effectiveness and
cost-effectiveness of different immunization strategies
against whooping cough to reduce child morbidity and
mortality. Health policy (Amsterdam, Netherlands) 115(1):
82-91

Russell, Louise B, Pentakota, Sri Ram, Toscano, Cristiana
Maria et al. (2016) What Pertussis Mortality Rates Make
Maternal Acellular Pertussis Immunization Cost-Effective
in Low- and Middle-Income Countries? A Decision
Analysis. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of America
63(suppl4): 227-s235

Smith, Kenneth J, Nowalk, Mary Patricia, Lin,
Chyongchiou J et al. (2017) Cost effectiveness of a
practice-based intervention to improve vaccination rates in
adults less than 65-years-old. Human vaccines &
immunotherapeutics 13(10): 2207-2212

Suh, Christina A, Saville, Alison, Daley, Matthew F et al.
(2012) Effectiveness and net cost of reminder/recall for
adolescent immunizations. Pediatrics 129(6): e1437-45

Terranella, A., Beeler Asay, G.R., Messonnier, M.L. et al.
(2013) Pregnancy dose Tdap and postpartum cocooning
to prevent infant pertussis: A decision analysis. Obstetrical
and Gynecological Survey 68(9): 615-616

Terranella, Andrew, Asay, Garrett R Beeler, Messonnier,
Mark L et al. (2013) Pregnancy dose Tdap and postpartum
cocooning to prevent infant pertussis: a decision analysis.
Pediatrics 131(6): e1748-56

Van Bellinghen, Laure-Anne, Dimitroff, Alex, Haberl,
Michael et al. (2018) Is adding maternal vaccination to
prevent whooping cough cost-effective in Australia?.
Human vaccines & immunotherapeutics 14(9): 2263-2273
van Hoek, Albert Jan, Campbell, Helen, Amirthalingam,
Gayatri et al. (2016) Cost-effectiveness and programmatic
benefits of maternal vaccination against pertussis in
England. The Journal of infection 73(1): 28-37

Wateska, A.R., Nowalk, M.P., Lin, C.J. et al. (2019) An
intervention to improve pneumococcal vaccination uptake
in high risk 50-64 year olds vs. expanded age-based
recommendations: an exploratory cost-effectiveness
analysis. Human Vaccines and Immunotherapeutics 15(4):
863-872

Westra, T.A., De Vries, R., Tamminga, H.J. et al. (2009)
Cost-effectiveness of a cocooning immunization strategy
against pertussis for The Netherlands. Value in Health
12(7): a425-a426

Westra, Tjalke A, de Vries, Robin, Tamminga, Johannes J
et al. (2010) Cost-effectiveness analysis of various
pertussis vaccination strategies primarily aimed at
protecting infants in the Netherlands. Clinical therapeutics
32(8): 1479-95

Dempsey, Amanda F, Pyrzanowski, Jennifer, Campbell,
Jonathan et al. (2020) Cost and reimbursement of
providing routine vaccines in outpatient
obstetrician/gynecologist settings. American journal of
obstetrics and gynecology 223(4): 562e1-562e8
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uptake

- Non-OECD country

- Study did not consider increasing
uptake

- Vaccine not routine in this age
group in the UK

- Cost perspective was
inappropriate (private practice, net
additional revenue)

- Study did not consider increasing
uptake

- Study did not consider increasing
uptake

- Study did not consider increasing
uptake

- Study did not consider increasing
uptake

- Vaccine not routine in this age

group in the UK

- Study did not consider increasing

uptake

- Study did not consider increasing
uptake

- Exclude - not a cost-effectiveness
analysis
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Spencer, Jennifer C, Brewer, Noel T, Trogdon, Justin G et .
al. (2020) Cost-effectiveness of Interventions to Increase - Exclude - system was too different
HPV Vaccine Uptake. Pediatrics 146(6) to the UK context
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Appendix K- Research recommendation — full details

Research recommendation

What are the most effective and acceptable interventions to increase pertussis vaccine
uptake in pregnant women in the UK?

Why this is important

The evidence in this review has considered different interventions and their effects on
vaccine uptake in pregnant women. However, much of this evidence is based on uptake of
the flu vaccine, with little evidence on the effectiveness of campaigns aimed at promoting
pertussis vaccination during pregnancy. In addition, most of the existing evidence is low to
very low quality and none was based in the UK. More UK-based research is therefore
needed, specifically focussing on pertussis vaccination, to identify what types of interventions
are the most effective at increasing vaccine uptake in pregnant women. The acceptability of
these interventions should also be considered as this could provide information about
barriers/ facilitators to vaccination that might inform the design of interventions and improves
the likelihood of their successful implementation. Qualitative research accompanying an
intervention study could also provide useful information to help understand why an
intervention does or does not increase uptake and may be used to improve the design and
implementation of the intervention in the future.

Rationale for research recommendation

Importance to ‘patients’ or the High levels of pertussis vaccine uptake are necessary for

population reducing the chances of the pregnant woman, and later mother
catching a disease. This in turn protects the unborn child and
baby after birth until it can be vaccinated itself.

Relevance to NICE guidance Medium: the research is relevant to the recommendations in the
guidance, but the research recommendations are not essential to
future updates.

Identifying the most effective and acceptable interventions for
pregnant women will help when providing recommendations for
providers about the best ways to increase vaccine uptake in this
population.

Relevance to the NHS Identifying the most effective interventions to increase vaccine
uptake will help providers to plan effective services for vaccination
in this population.

National priorities There is a new DHSC vaccination strategy due in late 2021 and
this work would fall under the goal of increasing uptake routine
vaccinations.

Current evidence base Overall, very few studies were identified that focused on pertussis
vaccination for pregnant women. We identified 5 UK-based
qualitative studies for pregnant women and no UK-based
quantitative studies for pertussis vaccination.

Equality considerations The most effective intervention could vary between communities
and may need targeting to groups who are at particular risk of
having low uptake (such as those with specific religious or other
beliefs; migrant communities; and Gypsy, Roma and Traveller
communities).
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K.1.4 Modified PICO table

Population

Intervention

Comparator

Outcomes

Study design

Timeframe

Additional
information

e Pregnant women who are eligible for pertussis vaccination (including
pregnant women from ethnic minorities)

e Healthcare staff organising pertussis vaccination programmes or
administering vaccinations (including midwives and GPs)

Interventions designed to increase uptake of pertussis vaccination.
Interventions could be related to (but not limited to):

e improving access

e providing information or education

e providing reminders

e infrastructure changes (e.g., recording of status and vaccinations;
audit and feedback)

e combinations of the above

The interventions could be aimed at the pregnant women or healthcare staff
or both.

e usual processes

o different formats of the same intervention

o different combinations of interventions

Quantitative outcomes including:

e pertussis vaccine uptake by pregnant women

o offers of pertussis vaccination.

Qualitative outcomes including:
e acceptability of the intervention
e views about implementation

o other views about the intervention or general barriers or facilitators to
uptake of pertussis vaccination by pregnant women.

The qualitative work should look at the views of both pregnant women and
relevant healthcare staff.

e Quantitative study: RCT or cluster RCT, cohort studies

¢ Qualitative study: interviews, focus groups only (not surveys or open -
ended questions from surveys)

There is no specified time frame in which the study needs to be completed.

e Pertussis vaccination should be available as detailed in the UK routine
schedule.

e Flu vaccination is excluded as this is out of scope of this guideline.
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