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1 Multicomponent interventions to
increase vaccine uptake

1.1 Review question

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

1.1.1 Introduction

The UK has a routine vaccination schedule covering key vaccinations for different stages in
life including childhood, adolescence, pregnancy, and old age (65 years and older). Current
practice is for healthcare practitioners to advise people to accept these vaccinations at the
relevant times unless contraindicated. However, the incorrect linking of the MMR vaccine to
autism resulted in a reduction in MMR vaccination which is now being reflected in an
increase in the number of cases of measles. There were 991 confirmed cases of measles in
England in 2018 compared with 284 in 2017 and the World Health Organization no longer
considers measles 'eliminated' in the UK. Although vaccination levels in general in the UK
are relatively high, levels of uptake vary between vaccines and the age groups they are
targeted at. For example, 5-in-1 coverage of children measured at 5 years was 95.2% in
2019/2020, while 83.9% of Year 9 females completed the 2-dose HPV vaccination course in
2018/19. By contrast, from April 2018 to March 2019, shingles vaccine uptake for the 70-
year-old routine cohort was only 31.9%, pneumococcal vaccine uptake for all people aged 65
years and over was 69.2%, and pertussis vaccine coverage in pregnant women was 68.8%.
However, vaccination rates need to be actively maintained and ideally increased in the face
of increasing vaccine scepticism and misinformation. The COVID-19 pandemic has also
reduced routine vaccination rates and is likely to continue to disrupt routine vaccinations in
the foreseeable future. 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 can lead to increased concerns and a reduction in the
perceived necessity of 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. This review is part of a series of reviews looking at interventions to increase routine
vaccine uptake. It aims to identify effective multicomponent interventions that are not already
covered by any of the categories in the other reviews and that have 3 or more distinct
components. It follows the protocol and overarching review question detailed in Appendix A
which has been divided across each of the reviews based on intervention type. The protocol
is summarised in Table 1.

1.1.2 Summary of the protocol for multicomponent interventions

Table 1 PICO table for multicomponent interventions to increase routine vaccine
uptake

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

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

e Interventions which include more than one intervention type (as detailed below)
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 intervention review
instead (for example, education for providers and information for parents).

NOTE: the individual intervention reviews used the following categories:

Reminders and recall (including invitations)

Education, information and communication

Access

Acceptability

Infrastructure (including systems and processes, financial and other
incentives, mandatory vaccination, assessment and feedback etc.)

See the protocol in Appendix A for more details about the intervention categories
used.
o Usual approaches to increase vaccine uptake
e Other interventions to increase vaccine uptake
e Other interventions targeting same issues/ themes
e Other interventions targeting different issues/ themes
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)
e the proportion of people offered vaccinations
e the numbers of people who develop the disease the vaccination was aimed
at preventing
e Cost/resource use associated with the intervention

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
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 reviews across intervention types:

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.

2. 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.

3. 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
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10.

11.

12.

13.

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 search
results were pooled to enable deduplication of results because the search results for
particular types of interventions also frequently returned references for other types of
interventions.

At the start of each intervention review, the included studies were examined in more
detail and a decision was made whether to limit the included studies to RCTs and cluster
RCTs, or whether additional study types were needed. 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.
Where the study type limits were used then the remaining studies for that intervention
type that did not met the additional inclusion criteria were excluded.

Where studies have more than 2 arms they may be included in more than one review if
the intervention types differ, but a single comparison is only presented in a single review.
Where studies have multicomponent interventions they are included in the main
intervention reviews if they have 2 components (for example, education and reminders),
but where they have more than 2 vaccine specific interventions they have been included
in the multicomponent review. However, if the intervention has two types of the same
group of interventions (for example, provider and patient education or provider audit with
feedback) these have not been counted separately.

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 identified, 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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14.

15.

16.

17.

18.

19.

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.
If study reports uptake of childhood vaccinations (e.g. up to date by 2 years old) and
doesn’t specify the vaccination, but we know that the schedule in that country (US
normally) has some differences to UK schedule, we have included the study and not
downgraded for applicability if the majority of the vaccinations on the schedule are the
same as UK. This approach was agreed with the committee.
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.

20.

21.

22.

23.

24.

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.

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

¢ 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 review
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

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
uptake may differ between vaccinations. Therefore, the line of no effect was used to
downgrade for imprecision.
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25. 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.

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

Multicomponent review specific methods

1. This review covers more complex multicomponent interventions that do not:

e fit into any single category in the other reviews (for example they do consist of
interventions with multiple components only targeting reminders, access, education, or
infrastructure).

e have only 2 components from different categories. These interventions are
multicomponent (such as reminders and education) but have been included and
reviewed by the committee as part of the other evidence reviews to enable this review
to focus on more complex multicomponent interventions (with components targeting 3
or more categories of interventions listed above). (See Table 2 for more details of
where these other analyses are located.) The 2 component interventions are
compared to control, another single intervention or another 2-component intervention.
Where they are compared to a multicomponent intervention with 3 or more
components then they are included in this review.

Table 2 Interventions with 2 components that matched the inclusion criteria for other

reviews

Access and education Access (evidence review D)
Access and reminders Access (evidence review D)
Access and financial incentives Access (evidence review D)
Information/education and reminders Education (evidence review E)
Reminders and financial incentives Infrastructure (evidence review G)
Education and assessment/feedback Infrastructure (evidence review G)
Feedback and financial incentives Infrastructure (evidence review G)

2. Interventions may be generic or targeted (tailored to the needs of the individual/ group.)
They may target individuals or groups of individuals. Interventions targeting individuals
may be provided at the individually or as a group.

3. Interventions have been grouped in overarching categories that correspond to the other
reviews where possible, such as those that include an infrastructure, access or education
component. Subgroups have been used to separate the results by the specific
interventions used.

4. It was decided that there was sufficient evidence from RCTs and cRCTs for this review,
and so results from other study types were not included. The inclusion of other study
types was not expected to provide additional useful information that would influence the
committee’s decisions on recommendations and this decision was approved by the
committee.

5. Studies of intervention versus control were included if the controls were the following:
¢ No intervention
e Usual practice. Studies did not need to specify what was usual practice was.

e Part of the interventions cancelled each other out (such as 2 arms including
education, or an active control such as information about another vaccination).

6. Where cRTCs reported an ICC value which was used to adjust statistical outcomes for
clustering, the same value was used to adjust the values reported for vaccine uptake and
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the number of people per trial arm. Only 3 studies reported ICC values, ranging from 0.02
to 0.2. In the absence of consistency on the most appropriate ICC value from these
studies, an ICC of 0.05 was used to adjust the values for the other studies that did not
report an ICC. 0.05 was selected as this matches the methods used in the other reviews
in this guideline, which have had similar populations to the studies included in this review.
Adjusted data is presented in the forest plots with a note to state the data has been
adjusted. However, the GRADE tables retain the original study sample sizes if the data
has been adjusted by us.

7. Mixed methods were not used for this review to avoid repetition from the other evidence
reviews and because of the complexity of including qualitative evidence linking to multiple
intervention types. The relevant qualitative findings are already covered as part of each of
the separate intervention reviews.

1.1.4 Effectiveness evidence

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). None were relevant for this review.

Of the included primary studies, 9 studies met the criteria for inclusion in the multicomponent
review.

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 9 included studies.

1.4.1 Included studies

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

The 9 studies targeted individuals, parents, carers or healthcare providers (Table 3) and
were either RCTs or cRCTs:
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Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)



FINAL

Multicomponent interventions to increase vaccine uptake

e One RCT compared an intervention for parents or carers to control, examining an
intervention relating to access, education and reminders.

e One cRCT compared provider-based interventions to control, with an intervention
including provider education, standing orders and vaccination champions.

¢ Five studies (all cRCTs) compared interventions that had both provider- and
individual/parent/carer-based components to control. Of these, one used an intervention
which included a combination of provider education and parent/carer education and
reminders and another used provider financial incentives with parent/carer information
and reminders. Three studies used a combination of provider education, reminders and
incentives with individual/parent/carer home visits, education and reminders.

e One cRCT compared an intervention that had both provider- and individual/parent/carer-
based components to another intervention that had both provider- and
individual/parent/carer-based components.

e One cRCT had 3 intervention arms (Fiks 2013), 1 of which was a provider-based
intervention, the second was a family-based intervention and the third was a combination
of both the provider and family interventions. Comparisons included in this review are
those made between the clinician intervention and control, the combined intervention and
control, the clinician and family-based interventions, and the family and combined
interventions (for more information see the evidence table in Appendix D).

1.1.4.2 Excluded studies

The list of excluded studies with reasons for their exclusion are available in Appendix J.

12
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1.1.5 Summary of studies included in the effectiveness evidence

Education and education plus reminders interventions

Primary studies

Table 3 Summary of the characteristics of the primary studies

Children
aged less
than 24
months

Barnes Ambulatory
1999 paediatric
clinics
Desiante  lItaly 5720 cRCT Schools and
2017 vaccination
centres

Adolescents
aged 13
years

Home visits, education,
reminders and appointment
booking

Invitation letter with information

about the HPV vaccination,
vaccination available in a
separate clinic with open
invitation to attend.

Vaccine uptake in the general population: evidence review for multicomponent interventions to
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Usual care

Counselling
and HPV
vaccine
promotion
meetings with
healthcare
professionals
and teachers.
Consent
obtained from
parents at
meetings.

13

DtaP
(Diphtheria,
tetanus,
pertussis),
polio, Hib
(Haemophilu
s influenzae
type b),
hepatitis B,
MMR
(Measles,
mumps, and
rubella)
HPV
(human
papillomavir
us)

Vaccine
uptake

Vaccine
uptake
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Fiks 2013 USA 22,633
Goodyear New 5256
-Smith Zealand

2012

Hambidge USA 2565

2004

cRCT

Cluster
RCT

cRCT

Primary care
practices

General
practices

Medical centre

Adolescents
aged 11 to
17 years

Children
agedupto 8
weeks

Children
aged up to
12 months

Intervention 1: Clinician
intervention — vaccine alerts,
education, audits and
feedback

Intervention 2: Family
intervention — reminder phone
calls with information about
vaccination '

Intervention 3: Combined
clinician and family
intervention

Information and reminders
sent to parents. Shopping
vouchers given to practices for
each vaccine appointment

Intervention 1: Immunisation
arm — parent education and
reminders about immunisation,
referral for home visits if
needed; provider education,
reminders and incentives for
immunisation

Vaccine uptake in the general population: evidence review for multicomponent interventions to
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Vaccines

administered

in school.

Usual care HPV

Usual care Diphtheria,
tetanus,
pertussis,
polio, hep B
(Hepatitis
B), Hib b,
meningitis,
pneumococc
al

Usual care DtaP, polio,
Hib b,
hepatitis B

14

Vaccine
uptake

Vaccine
uptake

Vaccine
uptake
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Intervention 2: Well child arm
— as for the immunisation arm
but the intervention was
targeted at well child visits
rather than immunisations

O’Leary USA 83,372 cRCT Obstetrics and Pregnant Practices selected intervention  Usual care Tdap Vaccine
2019 gynaecology women from a choice of best practice uptake

clinics interventions
Paskett USA 4798 cRCT Local clinics Adolescents  HPV brochures and posters in  Provider and HPV Vaccine
2016 aged 9-17 clinics, provider education and  parent uptake

years parent education and education
reminders about the flu
vaccine

Zimmerm USA 279 cRCT Primary care Adolescents 4 Pillars: Clinic-based Usual care HPV Vaccine
an 2017a family medicine  aged 11-17 intervention which used uptake

and paediatric years immunisation champions and

practices aimed to improve access to

vaccination services,
communication with young
people and office systems.

Zimmerm  USA 18,107 cRCT Primary care Adults aged 4 Pillars: Clinic-based Usual care Pneumococ  Vaccine
an 2017b practices 18 years and intervention which used cal uptake
over immunisation champions and

aimed to improve access to
vaccination services,
communication with patients
and office systems.

1. Comparisons between arm 1 and control, arm 3 and control, arms 1 and 2, and arms 2 and 3 are included in the multicomponent review. The
comparisons between arm 2 and control is in the review for education and reminders. The comparison of arm 3 versus arm 2 has not been included in
either review because the family intervention was in both arms and would therefore ‘cancel each other out’ leaving the same comparison as arm 1
versus usual care.

For the full evidence tables, please see Appendix C.
Vaccine uptake in the general population: evidence review for multicomponent interventions to

increase the uptake of routine vaccines FINAL (May 2022)
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1.1.6 Summary of the evidence

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

See Appendix F for full GRADE tables
Individual/parent/carer interventions vs control

Table 4 Summary of effectiveness findings for individual/parent/carer interventions vs control

Individual/parent/carer home visits, education and reminders (RR >1 favours intervention)

0-5 year olds
1 (Barnes RCT 155 RR1.21 49 per 100 59 per 100 The studies could not differentiate change in  Low
1999) (0.90, 1.62) (44, 79) vaccine uptake between home visits,

education and reminders or control

Individual/parent/carer interventions vs other individual/parent/carer interventions

Table 5 Summary of effectiveness findings for individual/parent/carer interventions vs other individual/parent/carer interventions

CLUSTER RCTs: Reminder letter with information and separate clinic for vaccination versus education, obtaining consent and vaccinations at
school (RR >1 favours reminder plus information)

11-18 years, HPV at least 1 dose

1 Cluster 20 RR 0.83 79 per 100 66 per 100 (63, Increased with education, obtaining consent and Moderate
(Desiante RCT 57 (0.8, 0.86) 68) vaccinations at school.
2017)

11-18 years, HPV at least 2 doses
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Cluster 5720 RR 0.77 72 per 100 56 per 100 (53, Increased with education and vaccinations at Moderate
(De3|ante RCT (0.74, 0.80) 58) school.
2017)

Provider interventions vs control
Provider infrastructure interventions (audits, feedback), reminders, and education vs control

Table 6 Summary of effectiveness findings for provider infrastructure interventions (audits, feedback), reminders, and education vs
control

Provider education, alerts, audits and feedback vs control (usual care)*
11-18 year olds — HPV dose 1

1 (Fiks cRCT 11245 RR 1.50 16 per 100 24 per 100 Vaccine uptake increased with provider Moderate
2013) (1.39, 1.62) (22, 26) education, audits and feedback

11-18 year olds — HPV dose 2
1 (Fiks cRCT 11245 RR 1.48 10 per 100 15 per 100 Vaccine uptake increased with provider Moderate
2013) (1.34, 1.63) (14, 17) education, audits and feedback

11-18 year olds — HPV dose 3
1 (Fiks cRCT 11245 RR1.57 7 per 100 10 per 100 Vaccine uptake increased with provider Moderate
2013) (1.39, 1.78) (9,12) education, audits and feedback

Provider education, alerts, audits and feedback and individual/parent/carer information and reminders vs Individual/parent/carer information and reminders?

11-18 year olds — HPV dose 1

1 (Fiks cRCT 11241 RR1.39 18 per 100 25 per 100 Vaccine uptake increased with provider Moderate
2013) (2.29, 1.49) (23, 27) education, audits and feedback
11-18 year olds — HPV dose 2

Vaccine uptake in the general population: evidence review for multicomponent interventions to
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1 (Fiks cRCT 11241 RR1.43 13 per 100 18 per 100 Vaccine uptake increased with provider Moderate
2013) (1.31, 1.56) (17, 20) education, audits and feedback

11-18 year olds — HPV dose 3
1 (Fiks cRCT 11241 RR1.49 9 per 100 14 per 100 Vaccine uptake increased with provider Moderate
2013) (1.34, 1.65) (12, 15) education, audits and feedback

1. Comparison between clinician intervention arm (arm 1) and control (usual care)
2. Comparison between clinician and family intervention arm (arm 3) and family intervention arm (arm 2). Family intervention is in both arms and so arm 2 serves
as control. The comparison therefore demonstrates the effects of the clinician intervention.

Provider infrastructure interventions (standing orders, vaccination champions) and education vs control

Table 7 Summary of effectiveness findings for provider infrastructure interventions (standing orders, vaccination champions) and
education vs control

Provider education, standing orders and vaccination champions vs control
Pregnant women

1 cRCT 496 RR 0.98 52 per 100 51 per 100 The studies could not differentiate change in vaccine Low
(O’Leary (0.83, (43, 60) uptake between provider education, standing orders and
2019) 1.16) vaccination champions or control

Provider interventions and individual/parent/carer interventions vs control
Provider education and individual/parent/carer education and reminders vs control

Table 8 Summary of effectiveness findings for provider education and individual/parent/carer education and reminders vs control

Provider education and individual/parent/carer education and reminders vs control (RR >1 favours intervention)
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11-18 year olds — HPV vaccine within 3 months of intervention

1 (Paskett cRCT 176 RR2.34 2 per 100 6 per 100 The studies could not differentiate change in vaccine Very low
2016) (0.47,11.72) (1, 28) uptake between provider education and
individual/parent/carer education and reminders or
control
11-18 year olds — HPV vaccine within 6 months of intervention
1 (Paskett cRCT 176 RR2.10 5 per 100 10 per 100 The studies could not differentiate change in vaccine Very low
2016) (0.67, 6.57) (3,31) uptake between provider education and
individual/parent/carer education and reminders or
control

Provider infrastructure interventions (audits and feedback), reminders and education and individual/parent/carer information and
reminders vs control

Table 9 Summary of effectiveness findings for provider infrastructure interventions (audits and feedback) reminders and education and
individual/parent/carer information and reminders vs control

Provider audits, alerts, education and feedback and individual/parent/carer information and reminders vs control (RR >1 favours intervention)®
11-18 year olds — HPV dose 1

1 (Fiks cRCT 11249 RR 1.56 16 per 100 25 per 100 Increased with provider infrastructure and education Moderate
2013) (1.45, 1.68) (23, 27) and individual/parent/carer information and reminders

11-18 year olds — HPV dose 2
1 (Fiks cRCT 11249 RR 1.75 10 per 100 18 per 100 Increased with provider infrastructure and education Moderate
2013) (1.60, 1.93) (17, 20) and individual/parent/carer information and reminders

11-18 year olds — HPV dose 2
1 (Fiks cRCT 11249 RR2.11 7 per 100 RR 2.11 Increased with provider infrastructure and education Moderate
2013) (1.88, 2.38) (1.88, 2.38) and individual/parent/carer information and reminders

1. Comparison between clinician and family intervention (arm 3) and control
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Provider infrastructure interventions (financial incentives) and individual/parent/carer information and reminders vs control

Table 10 Summary of effectiveness findings for provider financial incentives and individual/parent/carer information and reminders vs
control

Provider financial incentives and individual/parent/carer information and reminders vs control (RR >1 favours intervention)

0-5 year olds
1 cRCT 1026 RR0.98 99 per 100 97 per 100 Increased with control
(Goodyear (0.96, 0.99) (95, 98) Moderate
-Smith
2012)

Provider infrastructure, reminders and education interventions and individual/parent/carer access, education and reminders
interventions vs control

Table 11 Summary of effectiveness findings for provider reminders and education interventions and individual/parent/carer access,
education and reminders interventions vs control

Provider immunisation education, reminders and incentives and individual/parent/carer home visits, education and reminders vs control (RR >1 favours
intervention)
0-5 year olds — Immunisation focused interventions

1 cRCT 149 RR1.07 71 per 100 76 per 100 The studies could not differentiate change in vaccine
(Hambidg (0.88, 1.30) (62, 92) uptake between provider financial incentives and Moderate
e 2004) individual/parent/carer information and reminders or
control

0-5 year olds — Well child visit focused interventions
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1 cRCT 130 RR 1.08 71 per 100 76 per 100
(Hambidg (0.87,1.35) (61, 95)
e 2004)

Provider immunisation champions and feedback and individual/parent/carer access, education and reminders versus control (RR >1 favours intervention)*

11-18 years. HPV series initiation

1 cRCT 99 RRO0.91 69 per 100 62 per 100
(Zimmerm (0.68,1.21) (47, 83)
an 2017)

11-18 years. HPV series completion

1 cRCT 99 RRO0.89 50 per 100 45 per 100
(Zimmerm (0.58, 1.36) (29, 68)
an 2017)

65 years and over. Pneumococcal vaccination at Houston sites

1 cRCT 117 RRO0.94 82 per 100 77 per 100
(Zimmerm (0.78,1.13) (64, 93)
an 2017b)

65 years and over. Pneumococcal vaccination at Pittsburgh sites

1 cRCT 370 RR0.99 78 per 100 77 per 100
(Zimmerm (0.89,1.11) (69, 87)
an 2017b)

1. 4 Pillars intervention

The studies could not differentiate change in vaccine
uptake between provider financial incentives and
individual/parent/carer information and reminders or
control

The studies could not differentiate change in vaccine
uptake between provider immunisation champions and
feedback and individual/parent/carer access, education
and reminders or control

The studies could not differentiate change in vaccine
uptake between provider immunisation champions and
feedback and individual/parent/carer access, education
and reminders or control

The studies could not differentiate change in vaccine
uptake between provider immunisation champions and
feedback and individual/parent/carer access, education
and reminders or control

The studies could not differentiate change in vaccine
uptake between provider immunisation champions and
feedback and individual/parent/carer access, education
and reminders or control
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Provider interventions vs individual/parent/carer interventions
Provider infrastructure interventions (audits, feedback), reminders and education vs individual/parent/carer information and reminders

Table 12 Summary of effectiveness findings for provider infrastructure interventions (audits, feedback), reminders and education vs
individual/parent/carer information and reminders

Provider education, alerts, audits and feedback vs individual/parent/carer information and reminders (RR >1 favours intervention)*
11-18 year olds — HPV dose 1

1 (Fiks cRCT 11237 RR1.33 18 per 100 24 per 100 Increased with provider intervention Moderate
2013) (1.24, 1.43) (22, 26)

11-18 year olds — HPV dose 2
1 (Fiks cRCT 11237 RR1.20 13 per 100 15 per 100 Increased with provider intervention Moderate
2013) (1.10, 1.32) (14, 17)

11-18 year olds — HPV dose 2
1 (Fiks cRCT 11237 RR1.11 9 per 100 10 per 100 The studies could not differentiate vaccine uptake Low
2013) (0.99, 1.24) (9,12) between provider intervention and

individual/parent/carer intervention
1. Comparison between clinician intervention arm (arm 1) and family intervention arm (arm 2)
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Provider and individual/parent/carer interventions vs other provider and individual/parent/carer interventions

Provider immunisation specific intervention vs well child non-immunisation specific intervention (both with provider education,
reminders, incentives and individual/ parent/ carer home visits, education and reminders

Table 13 Summary of effectiveness findings for provider immunisation specific intervention vs well child non-immunisation specific
intervention (both with provider education, reminders, incentives and individual/ parent/ carer home visits, education and

reminders)

Provider immunisation focused education, reminders and incentives and individual/parent/carer immunisation education and reminders vs provider well
child visit focused education, reminders and incentives and individual/parent/carer well child visit education and reminders (RR >1 favours immunisation
intervention)

0-5 year olds — Up to date on childhood vaccines at 12 months of age

1 cRCT 129 RR1.01 76 per 100 76 per 100 The studies could not differentiate change in vaccine
(Hambidg (0.82,1.24) (62, 94) uptake between the immunisation-focused intervention Moderate
e 2004) and the well-child focused intervention
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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 initial inclusion criteria.
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. 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 published economic analysis from this search was included in
the evidence synthesis.

1.1.7.1 Included studies

Four of the eleven studies looked at multicomponent interventions. A summary of these
studies is given in 1.1.8 Summary of included economic evidence. Detailed information and
quality checklists for the studies identified from the review can be found in Appendix H, and
the study selection is described in Appendix G.

All costs and monetary outcomes were uplifted and converted to 2021 GBP using the EPPI
Centre cost converter (accessed 08/06/2021), using the IMF PPP dataset.

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.
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1.1.8 Summary of included economic evidence

1.1.8.1 Cost-utility studies

Five cost-utility studies (including one conducted in the UK from an NHS perspective) looked at strategies to increase the uptake of vaccines. All of
these studies were in an adult or elderly population. Three studies were in multicomponent interventions, namely the 4 Pillars program. These
studies were deemed partially applicable for this review question, but had minor methodological limitations, indicating that the evidence has some

value to inform recommendations.

Incremental Incremental

Study Comparators cost QALYs
Smith 2017 (J Am No $1.60 0.0031
Geriatr Soc) intervention (£1.24, 2021

us GBP)

Societal perspective
4 Pillars program

Adults aged 65+
years

(£398.13, 2021

Uncertainty Applicability Limitations
In one-way sensitivity analysis no Partially Minor
individual parameter variation applicable limitations

caused the intervention to cost
>$20,000 per QALY gained.
Variation of only 2 parameters
caused the favoured strategy to
change when lowering the
threshold to $10,000/QALY gained:
a) when the program-related
absolute increase in influenza
vaccination was below 0.9% (base
case = 5%); or b) when influenza
VE was less than 25.1% (base case
= 59.0%). Results were insensitive
to individual variation of all other
parameters over their listed ranges.

In a probabilistic sensitivity
analysis, where all parameters were
simultaneously varied, the 4 Pillars
intervention was cost saving in
35.4% of model iterations and
favoured in 98.6% at a
$50,000/QALY gained, a commonly
cited cost-effectiveness benchmark.
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Incremental Incremental
Study Comparators cost QALYs ICER Uncertainty Applicability Limitations
Wateska 2018 No program $17.88 0.00063 $28,301 When varying each parameter Partially Minor
us (£13.90, (£22,006.93, individually in 1-way sensitivity applicable limitations
Third-party payer 2021 GBP) 2021 GBP) ana!ysis over the plausible ranges,
perspective (societal (Note: the the intervention program remained
perspective also intervention was  favoured from both third party and
included in the cost saving in societal perspectives when using a
study) from the societal $100,000/QALY threshold, a
4 Pillars program perspective) commonly cited U.S. benchmark
High-risk adults aged At a $100,000/QALY gained
18-64 years threshold, the 4 Pillars Program
was favoured in 83.3% of the model
iterations from a third party
perspective and in 96.2% of model
iterations from a societal
perspective. From a societal
perspective, the program was cost
saving and more effective than no
program in 75.7% of model
iterations.
Wateska 2020 Current policy  Current Current Current policy: All model parameters were varied Partially Minor
us or alternative  policy: policy: $337,444 individually in one-way sensitivity applicable limitations
Healthcare policy without  $151.85 0.00045 (£265,204, 2021 analyses, and varied
perspective the 4 pillars (£119.34, Alternative GBP) simultaneously 1000 times across
4 Pillars program (in  program 2021 GBP) policy: Alternative their respective ranges in
combination with Alternative 0.00006 policy: $275,500 probabilistic sensitivity analyses.
current policy or policy: (£216,521, 2021 Further analyses separately
alternative policy) $16.53 GBP) examined the effects of eliminating
Adults aged 65 years (£12.99, outpatient pneumonia as a disease
and older 2021 GBP) outcome, due to the substantial

uncertainty regarding outpatient
pneumococcal pneumonia rates. An
analysis was conducted in which a
potentially influential parameter,
hospitalized NBP risk, was modified
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Incremental Incremental
Study Comparators cost QALYs ICER Uncertainty Applicability Limitations
to more closely reflect values used
in a recent CDC economic analysis.

Model results were not sensitive to
any of the individual one-way
sensitivity analyses.

In probabilistic analyses for the
current strategy the uptake program
was more likely to be cost-effective
over no program at all WTP
thresholds, and for the alternative
strategy the uptake program was
more likely to be cost-effective than
no program at WTP thresholds of
$240,000 and above.

1.1.8.2 Non-QALY outcome studies

Since no relevant cost-utility studies were identified in the children/adolescent population, we expanded the inclusion criteria to include non-QALY
outcomes in non-adult populations and identified six studies. Of the six studies in children/adolescents, one looked at a multicomponent
intervention. All studies were rated as only partially applicable, and had potentially serious limitations, so may be of limited value in informing
recommendations.

Incremental Incremental Cost-
Study Comparators cost outcomes effectiveness Uncertainty Applicability Limitations
Deuson 2001 Usual practice  Total Coverage Benefit-cost Sensitivity analyses Partially Potentially
us — no uptake intervention increase: ratio: were performed to applicable serious
Education, physician intervention cost: 1 dose: 8.8% 30% infection explore the effect of limitations
enrolment, home visits, $268,660 2 doses: 4.7% rate: 4.44 assumptions for discount
reminders and offering (£304,608 3 doses: 11.9% 60% infection rate and infection rate on
vaccines in public clinics, 2021 GBP) At least 1 dose: rate: 8.88 the estimates of cost per
health fairs and homes to 25.4% life year saved and
increase uptake of Cost per life benefit-cost ratios.

Life years saved:  year saved: Results were computed

hepatitis B vaccination
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Incremental

Study cost

Asian-American children
aged 2-13 years

Comparators

1.1.9 Economic model

Incremental
outcomes
30% infection
rate: 106 years
60% infection
rate: 213 years

No economic modelling was conducted for this review question.
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Cost-
effectiveness
30% infection
rate: $11,525
(£13,067 2021
GBP)

60% infection
rate: $5,763
(£6,534 2021
GBP)

Uncertainty

for all combinations of
3% and 5% discount
rates and 15%
increments in infection
rate from 15% to 75%.
The broad range of
infection rates was to
account for variability
resulting from
differences in baseline
vaccination levels and
risk levels within
countries of origin, and
different ages at
immigration.

Probabilistic sensitivity

analyses were not
considered.
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1.1.10 Economic evidence statements

e One cost-utility analysis found that in adults aged 65 years and older, the 4 pillars
program to increase uptake of the pneumococcal and flu vaccines was cost-effective with
an ICER of £398 compared with no program. This analysis was assessed as partially
applicable with minor limitations.

e One cost-utility analysis found that in high-risk adults aged 18-64 years, the 4 pillars
program to increase uptake of the pneumococcal, TDaP and flu vaccines had an ICER of
£22,007 compared with no program. This analysis was assessed as partially applicable
with minor limitations.

e One cost-utility analysis found that in adults aged 65 years and older, the 4 pillars
program to increase uptake of the pneumococcal vaccine had an ICER of £265,204
compared with no program assuming the PPSV23 vaccine is not effective against
nonbacteraemic pneumococcal pneumonia. Assuming the PPSV23 vaccine is effective
against nonbacteraemic pneumococcal pneumonia lowers the ICER to £161,831. This
analysis was assessed as partially applicable with minor limitations.

¢ One cost-effectiveness analysis found that in a children aged between 2 and 13 years,
the cost per life year saved when a multicomponent intervention approach for hepatitis B
vaccination was implemented was £26,134 when compared with no catch-up efforts at a
15% baseline infection rate. This analysis was assessed as partially applicable with
potentially serious limitations.

1.1.11 The committee’s discussion and interpretation of the evidence

1.1.11.1 The outcomes that matter most

The protocol’s primary outcome was vaccine uptake. The committee agreed that this
outcome was the most important for individuals, their parents and carers (as appropriate),
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.

1.1.11.2 The quality of the evidence

The evidence ranged from moderate to very low quality. The quality of many of the outcomes
were downgraded for studies being at high or moderate risk of bias, with common reasons
for downgrading including limited information provided about randomisation or analysis
methods. Some of the evidence also reported differences in baseline characteristics between
trial arms. Results were also downgraded for imprecision (where the results crossed the line
of no effect), but not indirectness. Most of the evidence was based in the USA, with none
from the UK, but the studies were considered directly applicable to the review. The evidence
compared different combinations of interventions, some only targeted at providers, some
targeted at individuals or families, and some that used a combination of interventions
targeting both providers and individuals or families. The wide range of interventions meant
that the outcomes of each study had to presented individually, rather than using pooled
meta-analyses.

Most of the evidence was for HPV vaccines for young people aged 11-18 years. Evidence for
children aged 0-5 years was more limited, and there was only one study for vaccines for
pregnant women and for people aged 65 years and over. However, the committee decided
that the evidence for HPV vaccination could be applied to other age groups, particularly as
the Fiks 2013 study was based on the wider healthcare system, rather than vaccine delivery
in a school setting. The committee discussed how this evidence supported recommendations
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made in the other reviews, and was applicable to most vaccination programmes, rather than
one particular vaccine or population group.

No multicomponent evidence was identified for the subgroups of particular interest in the
protocol, who included care home residents, Gypsy, Roma and Travellers or migrants and
asylum seekers. It is therefore unclear whether multicomponent interventions would be
effective at increasing vaccination in these potentially harder to reach groups and what the
most effective combination of components would be.

1.1.11.3 Advantages and disadvantages

The committee used the evidence in this review to supplement the evidence from other
intervention reviews to make recommendations and to provide additional support for
recommendations the committee had already drafted. Please refer to the following reviews
for further discussion of the advantages and disadvantages associated with the interventions
and how the committee made their recommendations:

e For recommendations about making providers aware of payment streams and how
feedback is linked to existing incentives, plus recommendations on provider feedback
and audits, see the infrastructure review (evidence review G).

¢ For recommendations on education for providers or other staff who come into contact
with eligible people, see the education and reminders review under the section “Training
and education for health and social care practitioners’ (evidence review E).

e For recommendations on information and reminders aimed at individuals, parents or
carers see the reminders, and education and reminders reviews (evidence reviews C and
E).

When looking at the evidence, the committee noted that only one study (Fiks 2013) reported
higher vaccine uptake in the intervention than the control arm. HPV vaccine uptake was
higher for both intervention arms analysed in this review (provider-only intervention and a
combined provider and family intervention) in comparison to control (the family intervention
arm was included in the education review — evidence review E). The committee noted that
this study was based in the USA, where 3 HPV vaccines are given in comparison to the 2
that are given in the UK, and vaccinations are not delivered in a school-based setting as they
are in the UK. However, the committee decided that the outcomes were still relevant to the
delivery of other vaccines by the NHS, as the interventions were appropriate to deliver in
other settings, such as primary care.

Most of the other studies in this review could not differentiate between an intervention and
control, and one study showed increased vaccine uptake in the control arm. Two of the
studies that could not differentiate vaccine uptake between intervention and control arms
investigated the use of the 4 Pillars intervention (Zimmerman 2017, Zimmerman 2017b).
Both of these studies had differences in baseline characteristics between study arms,
including the number of people vaccinated at baseline, which may have impacted on the
results for vaccine uptake. As a result, the committee could not establish the effectiveness of
this specific intervention, but it was considered an example of how a programme can use a
range of different interventions which target both providers and individuals or families to try to
increase vaccine uptake.

When discussing recommendations, the committee considered which types of interventions
were included in the effective multicomponent intervention evaluated by Fiks 2013. This
included reminders (in the form of electronic health record-based alerts), education, audits
and feedback for clinicians, and phone-based reminders and information for parents and
carers. The committee had already made a recommendation on the use of reminders for
providers, based on the evidence in the reminders review (see evidence review C) and were
confident that the results of this multicomponent intervention further supported that
recommendation.
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There was very little evidence identified for provider education in the education review; it was
low-quality and could not differentiate between provider education and control. The findings
from the Fiks study provided higher quality quantitative evidence and supported the use of
provider education as part of a multicomponent intervention, although we could not
determine which individual components were effective. In addition, qualitative evidence (from
the barriers to and facilitators for vaccine uptake review B, reproduced in evidence review E)
indicated a need for provider training and a lack of provider knowledge and confidence when
discussing or giving vaccines. The committee therefore made recommendations in support of
provider education for vaccination (see evidence review E for more details).

The third aspect of the provider intervention in the Fiks study was the use of audits and
feedback. Based on the results in the infrastructure review (see evidence review G), the
committee had already made recommendations on the use of regular audits and feedback.
These are intended to allow providers to evaluate their performance, make comparisons with
other providers and to enable continuous improvement. The effectiveness of the provider
intervention in the Fiks study further supported the inclusion of these recommendations as an
important way to raise awareness of a provider’s current activity and highlight ways in which
they could further improve vaccine uptake.

The second group of interventions in the Fiks study was a family-based intervention which
used phone calls to provide vaccine information and reminders to parents or carers.
Evidence in the reminders review (see review C) showed that reminders are effective at
increasing vaccine uptake in different population groups, and so the committee had already
recommended that invitations and reminders should be sent to people eligible for
vaccination, and that there should be further, more direct, contact if there is no response to
the reminder. The Fiks study used a similar system to these recommendations, with initial
phone call reminders, followed by further phone calls if a vaccine appointment was not made.
The committee were confident that this provided further support for the importance of patient
reminders, and the need for them to be included in the recommendations.

Quantitative evidence in the education review (evidence review E) was low quality and
although the pooled results showed an increase in vaccine uptake with education/
information for individuals (or their parents) this was very small and the lower 95% CI
touched 1.00 (the line of no effect). The recommendations to provided information to
individuals and families that the committee had already drafted were informed by findings in
the qualitative reviews on barriers to and facilitators for uptake and on the acceptability of
specific interventions (see evidence reviews B and J respectively). Both reviews highlighted
that individuals and families wanted more information about the vaccine being offered to
them or their children. The family-based intervention in the Fiks 2013 study included the
provision of vaccine information together with reminders, and therefore provided higher
quality quantitative evidence to support the use of patient information in the existing
recommendations.

1.1.11.4 Cost effectiveness and resource use

Four cost-effectiveness studies were identified for multicomponent interventions, and the
committee felt that these studies supported the recommendations already made on the
individual components of the interventions (see evidence reviews C, E and G). Although the
studies looked at some potentially relevant interventions, all studies had applicability issues.
The Deuson study was in a population with a very high infection rate which the committee
noted was not directly applicable to any populations in the UK (the lowest infection rate
considered in the study was 15% where in the UK no individual population could be identified
that had infection rates higher than 10%), and this in combination with other applicability
issues and limitations meant that the committee could not be confident in the results of the
study. The Smith and Wateska studies were agreed to not be fully applicable to the UK
setting as they were all based in the US which has a very different vaccination system to that
in the UK. All of the multicomponent studies identified differed slightly from the NICE
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reference case in terms of perspective, setting and discounting. Therefore the committee did
not use the economic evidence directly when making recommendations and instead used
their expertise to inform discussion around the expected resource impact of the
recommendations.

A costing analysis was not conducted for the multicomponent interventions, as the committee
had already agreed the individual components were an appropriate use of NHS resources
and did not make recommendations for combining different interventions, or specific
multicomponent interventions.

1.1.11.5 Other factors the committee took into account

Future proofing the recommendations

In the evidence reviews we looked for evidence regarding routine vaccinations for people
aged 65 and over because this was the age limit for vaccinations for older people on the
NHS routine schedule at the time the work was carried out. Since there was limited evidence
for this age group, we also included data from relevant studies including people aged 50 and
over, where the maijority of participants were in our target age group, or the mean age was
65 or over with committee agreement taken on a review-by-review basis. These studies were
downgraded for applicability where the committee deemed it appropriate.

According to the Joint Committee on Vaccination and Immunisation minutes from the
meeting on 22 June 2021, shingles vaccination eligibility is changing to include people aged
60 and over and this will be introduced in a phased manner down from the current age of 70
years. It is unclear when this change will be initiated or completed. In order to future proof the
guideline recommendations we have therefore changed those mentioning people aged 65
and over to refer to older people instead and defined them as follows: adults who are eligible
for routine vaccination on the UK schedule, excluding pregnancy-related vaccinations. We
also suggest that people consult the green book for information about current age limits and
vaccinations for older people. The content of the recommendations has not been changed
otherwise as this was not deemed necessary. The majority of recommendations that apply to
older people are also more generally applicable and have not been altered because they do
not mention groups of people by age. The committee discussions of the evidence have also
been retained in their original form, with the addition of the information about the use of the
term older people where the relevant recommendations that specifically mentioned people
aged 65 and over are discussed.

1.1.12 Recommendations supported by this evidence review

This evidence review supports recommendations 1.1.19-1.1.21 on staff education; 1.2.15 on
provider electronic prompts; 1.1.16 -1.1.18 on audits and feedback, 1.3.11-1.3.12 on
information for individuals and their family members/ carers and 1.3.7, 1.3.14-1.3.16 on
invitations and reminders for individuals and their family members/ carers. Other evidence
supporting these recommendations can be found in the evidence reviews on education
interventions to increase vaccine uptake (evidence review E); barriers to and facilitators for
vaccine uptake (evidence review B); reminders interventions to increase vaccine uptake
(evidence review C) and interventions to increase the uptake of routine vaccines by
improving infrastructure (evidence review G).
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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
o 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

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
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.

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:
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

3. 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)

4. 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

37
Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)



FINAL

Multicomponent interventions to increase vaccine uptake

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.

5. 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
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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)

6. 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 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.

39
Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)



FINAL

Multicomponent interventions to increase vaccine uptake

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.

Intervention (multicomponent review)
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18.
Type and O Diagnostic
method of
review (Il Prognostic
O Qualitative
(Il Epidemiologic
O Service Delivery
Ll Mixed method (all other quantitative
reviews)
19. | Language English
20. England
Country
21. .
Anticipated or January 2020
actual start date
22. .
Anticipated October 2021
completion date
23.
Stage of review | Review stage Started Completed
at time of this
submission
Preliminary searches X X
Piloting of the study X «
selection process
Formal screening of
search results against X
eligibility criteria
Data extraction
Risk of bias (quality)
assessment
Data analysis
24. 5a. Named contact
Named contact Guideline Updates Team
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5b Named contact e-mail
VaccineUptake@nice.org.uk

5e Organisational affiliation of the review
National Institute for Health and Care Excellence

(NICE)
25. | Review team From the Guideline Updates Team:
members e Marie Harrisingh
e Toby Mercer
o Stephen Sharp
e Hannah Lomax
e Joshua Pink
o Elizabeth Barrett
26. . This systematic review is being completed by the
Funding Guideline Updates Team which receives funding from
sources/sponsor | N|CE.
27.
Conflicts of All guideline committee members and anyone who has
interest direct input into NICE guidelines (including the evidence

review team and expert witnesses) must declare any
potential conflicts of interest in line with NICE's code of
practice for declaring and dealing with conflicts of interest.
Any relevant interests, or changes to interests, will also be
declared publicly at the start of each guideline committee
meeting. Before each meeting, any potential conflicts of
interest will be considered by the guideline committee
Chair and a senior member of the development team. Any
decisions to exclude a person from all or part of a meeting
will be documented. Any changes to a member's
declaration of interests will be recorded in the minutes of
the meeting. Declarations of interests will be published
with the final guideline.

28. | Collaborators ) _ ] _
Development of this systematic review will be overseen

by an advisory committee who will use the review to
inform the development of evidence-based
recommendations in line with section 3 of Developing
NICE guidelines: the manual. Members of the guideline
committee are available on the NICE website:
https://www.nice.org.uk/guidance/indevelopment/gid-

ng10139
29.
Other None
registration
details
30. None
Reference/URL
for published
protocol
31. ] o NICE may use a range of different methods to raise
Dissemination awareness of the guideline. These include standard
plans approaches such as:
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» notifying registered stakeholders of publication

e publicising the guideline through NICE's newsletter
and alerts

e issuing a press release or briefing as appropriate,
posting news articles on the NICE website, using
social media channels, and publicising the guideline

within NICE.
Vaccine uptake, NHS routine vaccination schedule,
32. | Keywords interventions and barriers and facilitators.
33. | Details of None

existing review
of same topic by
same authors

X

34. | Current review Ongoing

status

O Completed but not published
O Completed and published
O Completed, published and being
updated
O Discontinued
35.. | Additional None
information

www.nice.org.uk

36. | Details of final
publication
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Appendix B - Literature search strategies

Systematic review search

An initial search to identify 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 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/

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

SVeNoOoORWLN =~
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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.

1. exp Health Services Accessibility/

2. (access* or available or availability or convenien* or opportuni*).tw.

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

4. (drop adj2 in).tw.

5. Community health centers/

6. ((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.

7. Pharmacies/

8. ((community or retail) adj4 pharmac*®).tw.

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

10. ((prenatal or antenatal or pregnan®) adj4 (care or service* or clinic*)).tw.

11. ((drug or alcohol or specialist or dedicated or "substance abuse") adj4 (service* or

clinic* or care)).tw.

12. exp Community Mental Health Services/ or Substance Abuse Treatment Centers/

13. Libraries/

14. (library or libraries).tw.

15. ((child or children* or leisure or resource or day) adj4 (centre* or center®)).tw.

16. schools/ or schools, nursery/

17. (school* or nursery or nurseries or kindergarten* or "pre school™ or "play group™").tw.

18. (walk adj1 in adj4 (centre* or center* or clinic* or service*)).tw.

19. ((extend* or weekend or early or evening or commuter) adj4 (clinic* or service* or
appointment* or session®)).tw.

20. ("24 hour* " or "twenty four hour

21. exp Home Care Services/

22. adult day care centers/ or exp child day care centers/ or Senior Centers/

23. ((home or domiciliary or day) adj4 (care or visit*)).tw.

24. Self-Help Groups/

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

26. Homes for the Aged/

27. exp Nursing Homes/

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

29. exp Education, Special/

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

31. Inpatients/

32. inpatient™.tw.

33. Prisons/ or Prisoners/

34. (prison* or jail).tw.

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

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

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

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

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

el

or "all day" or "seven day" or "7 day").tw.
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40. exp "Emigrants and Immigrants"/

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

42.87 Mobile Health Units/

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

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

45.90 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.

—

exp Communication/

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

3. ((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.

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

5. exp Consumer Health Information/

6. Social Media/

7. electronic mail/

8. Mobile Applications/

9. exp Internet/

10. exp Cell Phone/

11. exp Computers, Handheld/

12. Medical Informatics Applications/

13. Therapy, Computer-Assisted/

14. (app or apps).ti,ab.

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

16. ((online or web or internet or digital*) adj3 (based or application* or intervention* or
program* or therap*)).ab.

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

18. ((phone* or telephone* or smartphone* or cellphone* or smartwatch or tablet*) adj3
(based or application* or intervention* or program* or therap®)).ab.

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

20. ((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.

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

22. (twitter or tweet* or blog* or pinterest or instagram or facebook or snapchat).tw.

23. ((text or multimedia) adj messag*).tw.

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

25. exp Mass Media/
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206.

27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

(media or radio* or television* or tv* or broadcast* or podcast* or newspaper* or
magazine* or display* or presentation®).tw.

Correspondence as Topic/

(correspond® or letter* or mail).tw.

Pamphlets/

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

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

Health Promotion/

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

Health Knowledge, Attitudes, Practice/

Advertising/

advert*.tw.

Posters as Topic/

poster®.tw.

Government Publications as Topic/

exp Education/

((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.

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

exp Interpersonal Relations/

Hospital Patient Relations/

Community Institutional Relations/

Community Networks/

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

peer influence/

((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.
Mentors/

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

hotlines/

(champion* or hotline*).tw.

House calls/

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

Self-Help Groups/

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

exp Treatment Refusal/

Choice Behavior/

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

exp Informed Consent/

(informed adj4 (consent or choice* or decision®)).tw.

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

Searches were run on 28" September 2020 and re run on 12" 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
version of the intervention terms are shown below. Population terms, the OECD geographic
filter and RCT study design filter as described above were used.

1. "Appointments and Schedules"/

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

3. "Organization and Administration"/

4. Health Planning/

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

6. Organizational Objectives/

7. Community Health Services/og or Community Health Services/st

8. ((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. (qof* 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.
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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

acceptab®.kw.

exp "Patient Acceptance of Health Care"/

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

23.110r 22

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 0r 25

NGOk WN =

A single search to identify economic evidence for all review questions was run on 12t
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

1 Diphtheria/
2 diphtheria*.tw.
3 Tetanus/
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(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/

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.

O©oo~NO OLh

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
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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
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-qol 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)

Articles excluded*
(n=523)

A

Records screened at title

and abstract (n =1752) >

Records excluded
(n=1685)

A

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

Full-text articles assessed

for eligibility
(n=67)

Articles excluded
(n=67)

A

Articles included**:
Multicomponent (n = 9)

Articles included:
Multicomponent (n = 0)

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

l

l

Total included study numbers

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

Articles included: Multicomponent (n =9)
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Appendix D - Effectiveness evidence tables

Barnes, 1999

Bibliographic
Reference

Study details
Study type
Study location
Study setting
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Relevant
outcome
measures

Study arms

Barnes K; Friedman SM; Brickner Namerow P; Honig J; Impact of community
volunteers on immunization rates of children younger than 2 years.; Archives of
pediatrics & adolescent medicine; 1999; vol. 153 (no. 5)

Randomised controlled trial (RCT)
USA
2 ambulatory paediatric clinics in New York

December 1995 - July 1996

New York City Department of Health, Immunization Action Plan

Age less than 24 months and living in Northwest Manhattan

Chart review showed missing immunisations
Missed the due date (based on age) of diphtheria, tetanus and pertussis, polio,
haemophilus influenza type B, hepatitis B or MMR vaccines by 30 days

Missed a scheduled appointment at either of the 2 clinics

Families that declined study participation

At the initial home visit, families were given basic immunisation education and a
referral from a community volunteer. Contact with community volunteers continued
for up to 6 months by home visits or by phone, and included reminders of upcoming
vaccinations and follow-up contact to ensure vaccines were received. Volunteers
also provided support to help families access immunisation services if needed (e.g.
contacting the clinic or being an escort to appointments).

Families were informed of their child's immunisation status at enrolment into the
study. They were told to rebook the missed appointment but received no further
contact from study personnel

Vaccine uptake

Home visits, education, reminders and appointment booking (N = 74)

Home visits with vaccine education and reminders. Help with booking or attending appointments if

needed
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Control (N = 89)

Families were informed of their child's immunisation status at the enrolment visit and told to
reschedule their missed vaccine appointment

Characteristics

Arm-level characteristics

Home visits, education, reminders and appointment Control (N =
booking (N = 74) 89)
Mean age of
child (Months)
Nominal 9.5 9.4
% Female
Nominal 50 40
Risk of bias
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)

Risk-of-bias judgement for missing

Domain 3. Bias due to missing outcome data Low
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 D|re9tly
applicable

Desiante, 2017

Bibliographic = Desiante, F; Russo, C; Giorgino, A; Caputi, G; Battista, T; Cipriani, R; Conversano,

Reference M; Universal proposal strategies of anti-HPV vaccination for adolescents:
comparative analysis between school-based and clinic immunization programs.;
Journal of preventive medicine and hygiene; 2017; vol. 58 (no. 3); e225-e230
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Study details
Study type

Study location
Study setting

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Relevant
outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

Cluster randomised controlled trial
Italy

Schools and vaccination centres
2016

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

Adolescents
Adolescents who were born in 2003 and were registered at 24 vaccination centres.

None reported

The family of the target subjects received an invitation letter to go to the vaccination
centre for the immunisation. The letter also contained information on benefits and
risks of anti-HPV vaccination. This vaccination strategy didn’t need a date, but the
teenagers and their parents could freely access the outpatient clinic.

These participants were offered organised counselling and HPV vaccine promotional
meetings with the participation of the Local Health Unit’s healthcare professionals,
the teachers, the students and their parents.

During the meetings, planned outside of school time, the parents provided written
consent for the vaccine administration within the schools. Administration for both
doses was scheduled within the schools during the class time.

Vaccine uptake

School vaccine strategy = 2530 adolescents registered at 10 vaccination centres.
Clinic vaccine strategy = 3190 adolescents registered at 14 vaccination centres.

Data was collected from a computerised registry on 31 December 2016.

None

Baseline characteristics were not provided for each arm.
Vaccine uptake data was not adjusted for clustering by the investigators. Therefore,
we adjusted the data for clustering by using an ICC of 0.05.

Reminder letter with information. Vaccinations at immunisation centres, which could be
accessed at any time (N = 3190)

Educational counselling and promotional meetings. Vaccinations were given at scheduled
times in schools (N = 2530)

Section

1a. Bias arising from the
randomisation process

1b. Bias arising from the
timing of identification and

Question Answer

Some concerns

(The method of randomisation was
not provided. The baseline
characteristics of each arm were not
provided so it was not possible to
check how successful randomisation
was.)

Risk of bias judgement for the
randomisation process

Risk of bias judgement for the

timing of identification and He
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Section Question Answer
recruitment of individual recruitment of individual

participants in relation to participants in relation to timing of

timing of randomisation randomisation

2. Bias due to deviations RUEL @I o[E6 (IS SIS ey

. . . deviations from intended Low
from intended interventions . .
interventions
3. Bias due to missing Risk of bias judgement for L
o ow
outcome data missing outcome data
Low

4. Bias in measurement of Risk of bias judgement for .
(Uptake was measured using a

the outcome measurement of the outcome . )
computerised registry.)

5. Bias in selection of the  Risk of bias for selection of the
Low

reported result reported result
Some concerns

Overall bias and Directness Risk of bias judgement (There are some concerns with
randomisation.)

Overall Directness Directly applicable

Bibliographic  Fiks, Alexander G; Grundmeier, Robert W; Mayne, Stephanie; Song, Lihai;

Reference Feemster, Kristen; Karavite, Dean; Hughes, Cayce C; Massey, James; Keren, Ron;
Bell, Louis M; Wasserman, Richard; Localio, A Russell; Effectiveness of decision
support for families, clinicians, or both on HPV vaccine receipt.; Pediatrics; 2013;
vol. 131 (no. 6); 1114-24

Study details

Trial
registration
number
and/or trial
name

NCT01159093

Study type Cluster randomised controlled trial

Study location USA

Study setting Frimary care practices

Study dates  May 2010 - May 2011

Agency for Healthcare Research and Quality and the Eunice Kennedy Shriver

Sources of

funuding National Institute of Child Health & Human Development
Primary care centres in The Children’s Hospital of Philadelphia (CHOP) Pediatric
Research Consortium

: Urban resident teaching practices and suburban practices not involved in resident

Inclusion X

criteria teaching
Girls aged 11-17 years due at least 1 dose of the HPV vaccine during the study
period
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Exclusion
criteria

Intervention(s)

Comparator

Relevant
outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

Who had a preventive visit within 15 months of randomisation
None reported

Clinician intervention: Clinician-focused vaccine alerts, education, audits and
feedback based on the electronic health record. This included (1) EHR-based alerts
programmed to appear prominently during any appointment at the practice, (2) a 1
hour presentation (online or in person) with information about the intervention, site-
specific vaccine data and information on vaccine safety, efficacy and strategies to
overcome barriers, and (3) 3 quarterly performance feedback reports with
suggestions for the clinician.

Family intervention: 3 types of automated phone calls based on the electronic health
record: (1) reminder calls prior to scheduled appointments, (2) up to 2 reminder calls
for people who had not visited the practice within 10 months and did not have a visit
scheduled, (3) a reminder call for people due for dose 2 or 3 of the vaccine, with a
second reminder call 1 month later if needed. Calls listed vaccines due, emphasised
that the vaccines were recommended by their clinician and referred people to an
internet site with educational materials

Clinician control: No electronic health record-based alerts, education or feedback
Family intervention control: No information or reminders

Vaccine uptake
Number who received all 3 vaccines within the study period. Results also available
for vaccines 1 and 2

22 practices, 22633 patients

1 year

Clinician and family intervention: 45; clinician intervention, no family intervention: 36;
no clinician intervention but family intervention: 34; no clinician intervention and no
family intervention: 32

Comparisons between arm 1 and control, arm 3 and control, arms 1 and 2, and
arms 2 and 3 are included in the multicomponent review. Comparisons between arm
2 and control and between arms 2 and 3 are in the review for education and
reminders.

Study reports that it adjusted for clustering and this data was used in our analyses.

In the study, the population included in the percentage uptake calculation only had
adolescents who were eligible for that dose. For example, an adolescent could not
be eligible for HPV dose 2 unless they had received dose 1. We have taken this into
consideration and calculated the uptake for the intention to treat population for HPV
doses 2 and 3. For example, in the control arm, 16% of 5688 participants received
HPV dose 1. 65% of that 16% went on to receive dose 2. Therefore, this is 10.4% of
the original 5688 participants (all percentages were adjusted for clustering).

Arm 1: Clinician intervention and no family intervention (N = 5593)
11 practices randomised to clinician-focused intervention. Within those practices, 5593 patients
randomised to control (no family-based intervention or reminders)

Arm 2: No clinician intervention but family intervention (N = 5714)
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11 practices randomised to no clinician-focused intervention. Within those practices, 5714 patients
randomised to family-based intervention (vaccine information and reminder calls)

Arm 3: Clinician intervention and family intervention (N = 5606)
11 practices randomised to clinician-focused intervention. Within those practices, 5606 patients
randomised to family-based intervention (vaccine information and reminder calls)

Control: No clinician intervention and no family intervention (N = 5720)
11 practices randomised to no clinician-focused intervention. Within those practices, 5720 patients
randomised to control (no family-based intervention or reminders)

Characteristics

Arm-level characteristics

Clinician
intervention and

Clinician No clinician
intervention and no intervention but

family intervention family intervention family intervention

(N = 5606)

% aged
11-13
years

Nominal 70

% aged
1417
years

Nominal 30

Risk of bias

Section

1a. Bias arising from the
randomisation process

1b. Bias arising from the timing of
identification and recruitment of
individual participants in relation
to timing of 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).

3. Bias due to missing outcome
data

(N = 5593) (N =5714)
70 68
30 32
Question Answer

Risk of bias judgement for the [ ow
randomisation process

Risk of bias judgement for the
timing of identification and
recruitment of individual
participants in relation to timing
of randomisation

Low

No clinician
intervention and no
family intervention
(N = 5720)

68

32

Some concerns

Risk of bias judgement for
deviations from intended
interventions

(No information about whether
clusters and participants were
analysed in the group to which

they were assigned)

Some concerns

Risk of bias judgement for

missing outcome data
arms)
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Section Question Answer
4. Bias in measurement of the Risk of bias judgement for Low
outcome measurement of the outcome

5. Bias in selection of the reported Risk of bias for selection of the Low

result reported result
Some concerns
(No information about whether
clusters and participants were
Overall bias and Directness Risk of bias judgement analysed in the group to which

they were assigned. No
information about missing
outcome data)

Overall Directness Directly applicable

Goodyear-Smith, 2012

Bibliographic = Goodyear-Smith, Felicity; Grant, Cameron; Poole, Tracey; Petousis-Harris, Helen;

Reference Turner, Nikki; Perera, Rafael; Harnden, Anthony; Early connections: effectiveness
of a pre-call intervention to improve immunisation coverage and timeliness.;
Journal of primary health care; 2012; vol. 4 (no. 3); 189-98

Study details
Study type Cluster randomised controlled trial
Study location Aukland, New Zealand

General practices in Auckland District Health Board (ADHB) catchment area and the
Study setting study population was babies born in the ADHB region and/or those whose parents
nominated practices in the ADHB region as their general practice.

Study dates  November 2008 and 20 April 2010.

Sour_ces = Health Research Council of New Zealand and the Ministry of Health.
funding

Inclusion Living in a defined area

criteria Auckland District Health Board (ADHB) catchment area

E)fclu.swn Practices not involved in delivering infant immunisations

criteria

Invitation to attend when baby is six weeks, plus simple information on
immunisation. This was sent by the practice to the baby’s caregiver when the baby
was four weeks old material). A follow-up phone call was made to the baby’s
caregiver when the baby was five weeks old if an appointment had not already been
made for the six week vaccinations and, if the caregiver did not present the baby for
immunisation, a further attempt at contact (early recall) was made to the caregiver

Intervention(s)
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Comparator

Relevant
outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

when the baby was seven weeks old. Phone calls were the preferred method of
pre-call/recall although a text message, email or letter could also be used. Practices
were given a $15 shopping mall voucher per baby to acknowledge the time and
effort required to administer the intervention, to be claimed irrespective of whether or
not it resulted in immunisation of the baby.

Usual care. No further information

Vaccine uptake
Number given 6 week vaccination

Practice level: 63 were recruited with 31 randomised to the intervention group and
32 to the control group.

Parents of babies receiving intervention: N = 2842

Parents of babies in control group: N = 2414

6 weeks

None reported

Baseline characteristics not provided. Only 1198 of the 2842 babies in the
intervention arm received pre-call interventions (42%). Study reports that it adjusted
for clustering but ICC not not stated. Vaccine uptake was calculated for the
multicomponent review using an ICC of 0.05, based on similar analyses in other
reviews in this guideline

Parent information and reminders. Provider financial incentives (N = 2842)

Information sent to parents with vaccine information and reminder sent if vaccine appointment is not
booked. Practices given shopping vouchers for each vaccine appointment

Control (parents) (N = 2414)

Risk of bias
Section Question Answer
1a. Bias arising from the randomisation Risk of bias judgement for the Low
process randomisation process
1b. Bias arising from the timing of Erlr?:; ofot?lasémg%zrt?s:;;o(; B
identification and recruitment of 9 L

recruitment of individual Low

individual participants in relation to
timing of randomisation

participants in relation to timing of
randomisation
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Section Question Answer

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

Risk of bias judgement for missing

3. Bias due to missing outcome data Low
outcome data
4. Bias in measurement of the outcome Rl e[S R EmEN: o7 Low
measurement of the outcome
5. Bias in selection of the reported Risk of bias for selection of the L
ow
result reported result
Some concerns
. . . . Only 42% of the babies
Overall bias and Directness Risk of bias judgement = i et e e
received the
interventions
Overall Directness Directly applicable

Hambidge, 2004

Bibliographic Hambidge, Simon J; Davidson, Arthur J; Phibbs, Stephanie L; Chandramouli,

Reference Vijayalaxmi; Zerbe, Gary; LeBaron, Charles W; Steiner, John F; Strategies to
improve immunization rates and well-child care in a disadvantaged population: a
cluster randomized controlled trial.; Archives of pediatrics & adolescent medicine;
2004; vol. 158 (no. 2); 162-9

Study details

Study type Cluster randomised controlled trial
Study location USA

Study setting Denver Health Medical Center
Study dates  July 1998 - June 1999

Association of Teachers of Preventive Medicine

Sources of

funding and the Centers for Disease Control and Prevention

Inglu§|on All patients born at DH Medical Center

criteria

Exclusion Parents indicated that the child would receive care outside of the DH system, the
criteria infant received no care at DH after newborn discharge or because the infant
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Intervention(s)

Comparator

Relevant
outcome
measures

Number of
participants

Duration of
follow-up

Additional
comments

Study arms

attended a separately funded clinic that did not use DH’s administrative billing
system

Immunisation arm: Patient services - recall for missed appointments, recall if behind
on immunisations or well child visits, reminders and education for immunisations and
assistance with transport, referral for home visits if missed appointment. Clinic-
based services - medical charts marked if behind on immunisations, monthly AFIX
cycles directed about immunisations, education about immunisation and recall
methods, incentives for highest immunisation rates. System-based services - flag
patients who are behind on immunisations, automated reminders, computerised
immunisation registry.

Well child visit arm: As for immunisation but interventions targeted at well child visit
appointments rather than immunisation

No patient-based or clinic-based interventions

Vaccine uptake
Up to date on vaccinations at 12 months (3 diphtheria-tetanus-acellular pertussis, 2
polio, 2 Haemophilis influenzae b, and 2 hepatitis B)

10 clinics, 2565 infants

12 months

Study reports that it adjusted for clustering but ICC not not stated. Vaccine uptake
was calculated for the multicomponent review using an ICC of 0.05, based on similar
analyses in other reviews in this guideline

Immunisation arm (N = 4)
Patient education and reminders about immunisation , provider education, reminders and incentives
about immunisation, system identification of patients eligible for immunisation. 4 clinics, 1030 infants

Well child arm (N = 3)
Patient education and reminders about well child visits, provider education, reminders and incentives
about well child visits, automated appointment reminders. 3 clinics, 475 infants

Control (N = 4)
No patient or provider-based interventions. 4 clinics, 1160 infants

Characteristics

Arm-level characteristics

% Female

Nominal

Immunisation arm (N=  Well childarm (N=  Control (N =
4) 3) 4)
48 49 47
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Immunisation arm (N=  Well childarm (N=  Control (N =
4) 3) 4)

Mother's age at

delivery (years)

Mean/SD 24 (6) 25 (6) 26 (6)

Risk of bias

Section Question Answer

1a. Bias arising from the Risk of bias judgement for the Low

randomisation process randomisation process

Risk of bias judgement for the

timing of identification and

recruitment of individual Low
participants in relation to timing

of randomisation

1b. Bias arising from the timing of
identification and recruitment of
individual participants in relation to
timing of randomisation

Some concerns

(No information about
whether clusters or
participants were analysed in
a different group to which
they were assigned)

2. Bias due to deviations from

intended interventions (If your aim is Risk of bias judgement for
to assess the effect of assignment  deviations from intended
to intervention, answer the following interventions

questions).

Risk of bias judgement for

3. Bias due to missing outcome data _." . Low

missing outcome data
4. Bias in measurement of the Risk of bias judgement for Low
outcome measurement of the outcome
5. Bias in selection of the reported  Risk of bias for selection of the L

ow

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

Overall Directness Directly applicable

O'Leary, 2019

Bibliographic O'Leary, S.T.; Pyrzanowski, J.; Brewer, S.E.; Sevick, C.; Miriam Dickinson, L.;
Reference Dempsey, A.F.; Effectiveness of a multimodal intervention to increase vaccination
in obstetrics/gynecology settings; Vaccine; 2019; vol. 37 (no. 26); 3409-3418

Study details

Trial NCT01565135
registration
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number
and/or trial
name

Study type

Study location

Study setting

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Relevant
outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Cluster randomised controlled trial
USA
13 obstetrics/gynaecology clinics in Coloradp

September 2011 - May 2014 (May 2013 - May 2014 for post-intervention)

Centers for Disease Control and Prevention

Obstetrics/gynecology practice in Colorado
All female patients with a record of care between September 6, 2011 and May 31,
2014 and were between the ages of 15 and 100

None reported

Clinics were presented with best practices in immunization delivery and then chose
which procedures they felt best suited the needs of their clinic. Minimum
interventions at each clinic included stocking each of the three vaccines of interest,
offering the three vaccines, offering training on vaccination program ‘best practices’
to practice staff and designating an immunisation champion to serve as a primary
point of contact for their immunisation program and liaison with study personnel.
Immunisation champions were compensated for their additional duties for the study.
Standing orders were strongly encouraged at all clinics, with assistance from the
study team for implementation.

Educational training was provided at each site for all staff involved in immunisation
delivery. This included best practices for delivering immunizations in ob-gyn settings
and use of standing orders, including how to identify eligible patients, collect
immunisation history, provide patient education and delivering vaccines. Training
were was tailored to the interventions chosen for implementation by each clinic.
Clinics also provided education for medical assistants and nursing staff each time
they implemented a policy or procedure change. The study team had monthly
meetings with immunisation champions to ensure the outcomes of training were
implemented.

No education or implementation of the best practice interventions

Vaccine uptake
Tdap vaccination during the study period

13 practices, 83372 participants

1 year

Intervention: 2 practices withdrew, 1 lost to follow-up
Control: 2 practices lost to follow-up

Study also reported outcomes for flu vaccination but that was not relevant to this

review. Study reported data for both obstetric and gynaecological patients but only
data for obstetrics is reported in this review as the routine schedule for Tdap is for
pregnant women. Study reports that it selected sample size based on an expected
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ICC of 0.02 (similar to other immunisation studies). An ICC of 0.02 was therefore
used to adjust vaccine uptake for this review

Study arms

Vaccination programme best practice (N = 41983)

Practices selected interventions from a choice of best practice interventions that best suited their
clinic's needs. Minimum interventions included standing orders for vaccines, staff training on
vaccination best practice and designating an immunisation champion (5 practices, 41983 women)

Control (N = 41389)
No best practice intervention (7 practices, 41389 women)

Characteristics

Arm-level characteristics

Vaccination programme best Control (N =

practice (N = 41983) 41389)
Age at most recent visit (years)
For obs and gyn patients combined (obstetrics not
reported separately for baseline characteristics)
Mean/SD 41 (14.9) 38 (12.9)
Risk of bias
Section Question Answer
Some concerns
(2 intervention practices withdrew
following randomisation. One control
1a. Bias arising from the Risk of bias judgement for pr;‘actlcetll/vas reall/)ocatzd toI;‘he'
randomisation process the randomisation process Ntervention arm basea on having
similar characteristics to those that
withdrew - final allocation not truly
randomised)
1b. Bias arising from the Risk of bias judgement for
timing of identification and the timing of identification L
recruitment of individual and recruitment of individual =W
participants in relation to participants in relation to
timing of randomisation timing of randomisation
2. Bias due to deviations from
intended interventions (If your _. .
aim is to assess the effect of Risk of bias judgement for Low

. : . deviations from intended
assignment to intervention,

. interventions
answer the following
questions).
Some concerns
3. Bias due to missing Risk of bias judgement for  (No information about missing outcome
outcome data missing outcome data data for participants)
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Section Question Answer

Risk of bias judgement for

4. Bias in measurement of the measurement of the Low
outcome

outcome
5. Bias in selection of the Risk of bias for selection of [ow
reported result the reported result

Some concerns

(Not truly randomised - one cluster was

moved from the control to intervention
Overall bias and Directness Risk of bias judgement arm after 2 other clusters withdrew. No

information about the proportion of

missing outcome data for either arm.)

Overall Directness Directly applicable

Paskett, 2016

Bibliographic  Paskett, Electra D; Krok-Schoen, Jessica L; Pennell, Michael L; Tatum, Cathy M;

Reference Reiter, Paul L; Peng, Juan; Bernardo, Brittany M; Weier, Rory C; Richardson,
Morgan S; Katz, Mira L; Results of a Multilevel Intervention Trial to Increase Human
Papillomavirus (HPV) Vaccine Uptake among Adolescent Girls.; Cancer
epidemiology, biomarkers & prevention : a publication of the American Association
for Cancer Research, cosponsored by the American Society of Preventive
Oncology; 2016; vol. 25 (no. 4); 593-602

Study details

Study type Cluster randomised controlled trial

Study location USA

Study setting Clinics in 12 Ohio counties

Study dates 20102015

NCI and the Behavioral Measurement Shared Resource at The Ohio State

Sources of
funuding University Comprehensive Cancer Center
Clinics located in one of the 12 counties in the study which provided care to girls
aged 9-17 and either provided immunizations or referrals for immunizations
Inclusion Parents aged 18 or over, who were fluent in English, were a resident of one of the
St participating counties
Parent or legal guardian of a girl age 9 to 17 years who had not received the HPV
vaccine, and had no children who had received the HPV vaccine
Exclusion None reported
criteria

Clinic-level intervention: Waiting room and examination room posters, brochures,

Intervention(s) and tabletop tent cards for the HPV vaccine intervention.
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Provider-level intervention: An educational session for providers, facilitated by a
member of the research team, including a 1-hour presentation and handouts on the
HPV vaccine, focusing on current

HPV vaccine information and strategies to assist physicians in discussing HPV
vaccination with parents.

Parent-level intervention: After the initial phone call, parents were mailed a packet
that included a $10 thank you gift card for

completing the telephone-administered baseline survey, an educational brochure
and DVD video about HPV and HPV vaccination,

a magnet reminder to get the 2nd and 3rd HPV vaccine shots, and a CDC HPV
vaccine information statement. Health educators conducted an education session
about the HPV vaccine via telephone to reinforce the message about the need for
vaccination and addressed any barriers or questions.

Providers were given information on the flu and flu vaccine. Parents were mailed a
packet that included similar items to the intervention group but with a focus on the flu

Comparator  vaccine - a flu vaccine information statement from the CDC and flu information
sheets from Ohio Department of Health.

Relevant Vaccine uptake
outcome Receipt of the first dose within 3 and 6 months
measures
Number of 12 counties, 24 clinics, 4798 parents
participants
Duration of 6 months
follow-up
Intervention: 17
Loss to
follow-up Control: 15
Study reports that it adjusted for clustering using an ICC of 0.07 based on
Additional vaccination rates in local county health departments. Vaccine uptake was re-
comments calculated to account for clustering using the same value
Study arms

Parent and provider education, information and reminders (N = 2456)
HPV brochures and posters in clinic, provider education and parent education and reminders via
phone and post (6 counties, 2456 parents)

Control (N = 2342)
Provider and parent education about the flu vaccine (6 counties, 2342 parents)

Characteristics

Arm-level characteristics

Parent and provider education, information and Control (N =
reminders (N = 2456) 2342)
Age of
parent (years)
Mean/SD 44.5 (6.6) 42.5 (6.6)
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Parent and provider education, information and Control (N =
reminders (N = 2456) 2342)

% Female

%of parents that were

female

Nominal 92 92.6

Age of child (years)

Mean/SD 13.6 (2.3) 13.3 (2.3)

Risk of bias

Section Question Answer

Risk of bias judgement for Some concerns

the randomisation (No information about randomisation)
process

1a. Bias arising from the
randomisation process

Risk of bias judgement for
the timing of identification Some concerns
and recruitment of (Unclear when participants were identified

individual participants in  relative to cluster randomisation)
relation to timing of
randomisation

1b. Bias arising from the
timing of identification and
recruitment of individual
participants in relation to
timing of 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).

Some concerns
Risk of bias judgement for (No information about whether clusters or
deviations from intended  participants were analysed in the group that
interventions they were assigned to)

Some concerns

(Unable to obtain medical records for 25% of
participants. However, proportion of missing
data was similar between arms)

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

Some concerns
(For 6 months data, where information on

4. Bias in measurement of 1Sk Of bias judgement for vaccine uptake was partly taken from

measurement of the parent's reports. Low concerns at 3 months
the outcome ;
outcome where uptake was based on medical
records)

5. Bias in selection of the Risk of bias for selection [ow

reported result of the reported result

High

(No information about randomisation or
when participants were identified relative to
randomisation. No information about
whether participants were analysed in the
intervention they were assigned to, and
missing data for 25% of participants. At 6
months vaccine uptake was partly based on
parent's reports)

Overall bias and Directness Risk of bias judgement

Overall Directness Directly applicable
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Zimmerman, 2017a

Bibliographic
Reference

Study details

Other
publications
associated
with this
study
included in
review

Trial
registration
number
and/or trial
name

Study type

Study location

Study setting

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Zimmerman, Richard K; Moehling, Krissy K; Lin, Chyongchiou J; Zhang, Song;
Raviotta, Jonathan M; Reis, Evelyn C; Humiston, Sharon G; Nowalk, Mary Patricia;
Improving adolescent HPV vaccination in a randomized controlled cluster trial using
the 4 Pillars TM practice Transformation Program.; Vaccine; 2017; vol. 35 (no. 1);
109-117

Zimmerman 2017b

NCT02165722

Cluster randomised controlled trial

USA

Primary care family medicine and paediatric practices from 2 practice-based
research networks in Pittsburgh and a clinical network in Southwestern
Pennsylvania

2013 - 2014 (baseline), 2014-2015 (study period)

Pfizer, Inc and National Institutes of Health

Practice with at least 50 adolescent patients, estimated vaccination rates for at least
one adolescent vaccine (HPV, Tdap, MCV) was less than national goals and a
willingness to make office changes to increase vaccination rates

None reported

Four Pillars Practice Transformation Program - Pillar 1: Convenient vaccination
services - using every patient visit as a n opportunity to vaccinate offering walk-in
vaccination clinics and create a dedicated vaccination station. Pillar 2:
Communication with patients about the importance of immunisation and the
availability of vaccines - training staff to discuss vaccination during routine
processes, promote staff vaccination, using advertising to promote vaccination and
conducting outreach services. Pillar 3: Enhanced office systems to facilitate
immunization - assess vaccine eligibility of scheduled patients, use EMR prompts,
use of standing orders and inventories, promoting simultaneous vaccinations. Pillar
4: Motivation through an office immunization champion - tracking progress, providing
regular feedback, promote discussions about what is working and provide rewards

76

Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)



FINAL

Multicomponent interventions to increase vaccine uptake

Comparator

Relevant
outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up
Additional

comments

Study arms

for successful results. Intervention sites were expected to implement strategies from
each of the 4 pillars, and were encouraged to use as many strategies as possible to
maximize their impact on vaccine uptake

Usual care - sites were told that the intervention would be implemented the following
year and had no further contact with study staff until the study period was completed

Vaccine uptake
HPV series initiation and completion

20 sites, 10861 young people

1 year

Intervention: 2 practices
Control: None reported

Also reported data separately for 11-13 year olds and 14-17 year olds. Only the
combined data for both of these groups has been reported in this review. Study
reported that sample size was calculated based on an expected ICC of 0.20. Data
for vaccine uptake was therefore re-calculated using an ICC of 0.20 for the
multicomponent review

4 Pillars (N = 4942)
Clinic-based intervention, aimed at improving access to vaccination services and communication
with patients as well as improving office systems and using immunisation champions (9 sites, 4942

young people)

Control (N = 5919)
Usual care - informed by the research team that their intervention would take place the following
year. No further contact until the end off the study (11 sites, 5919 young people)

Characteristics

Arm-level characteristics

4 Pillars (N = 4942) Control (N = 5919)

% aged 11-13 years

Nominal

% non-white
Nominal

% vaccinated at baseline

Nominal

Risk of bias

39.9 37.2
12 23.4
52.5 61.8
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Section Question Answer

High

(No information about
1a. Bias arising from the Risk of bias judgement for the gafngon;l;sat;on methods land a
randomisation process randomisation process Igher 7o of young people were

vaccinated at baseline in the
control than the intervention arm)

Risk of bias judgement for the
timing of identification and
recruitment of individual
participants in relation to timing
of randomisation

1b. Bias arising from the timing of
identification and recruitment of
individual participants in relation
to timing of randomisation

Low

Some concerns

2. Bias due to deviations from
(No information about whether

intended interventions (If your Risk of bias judgement for ’ <

aim is to assess the effect of deviations from intended c uslter S;f parg;;pants were

assignment to intervention, interventions ar;;;? 5;736;7 in a different grgup to

answer the following questions). which they were assigned)
Some concerns

3. Bias due to missing outcome  Risk of bias judgement for (No information about missing

data missing outcome data data in either arm)

4. Bias in measurement of the Risk of bias judgement for Low

outcome measurement of the outcome

5. Bias in selection of the Risk of bias for selection of the |Low

reported result reported result

High

(Baseline imbalances, no

information about missing data or
Overall bias and Directness Risk of bias judgement whether clusters and participants

were analysed in the group to

which they were assigned)

Overall Directness Directly applicable

Zimmerman, 2017b

Bibliographic  Zimmerman, RK; Brown, AE; Pavlik, VN; Moehling, KK; Raviotta, JM; Lin, CJ;

Reference Zhang, S; Hawk, M; Kyle, S; Patel, S; et, al.; Using the 4 Pillars Practice
Transformation Program to Increase Pneumococcal Immunizations for Older
Adults: a Cluster-Randomized Trial; Journal of the american geriatrics society;
2017; vol. 65 (no. 1); 114-122

Study details

Other
publications
associated
with this
study

Zimmerman 2017
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included in
review

Trial
registration
number
and/or trial
name

Four Pillars

Study type Cluster randomised controlled trial

Study location USA

Study setting 25 primary care practices in Houston and Pittsburgh

Study dates Baseline: June 2012 - May 2013; Study period: June 2013 - May 2014

Sources of Centers for Disease Control and Prevention and the National Institutes of Health
funding

Primary care family medicine and internal medicine practices from a practice-based
research network in Pittsburgh, a clinical network in Southwestern Pennsylvania and
a PBRN of safety net practices in Houston

Inclusion

St Practice with at least 100 patients =18 years of age, preliminary baseline vaccination
rates for at least one adult vaccine (influenza, pneumococcal, Tdap) <50% and a
willingness to make office changes to increase vaccination rates

Exclusion None reported

criteria

Four Pillars Practice Transformation Program - Pillar 1: Convenient vaccination
services - using every patient visit as an opportunity to vaccinate offering walk-in
vaccination clinics and create a dedicated vaccination station. Pillar 2:
Communication with patients about the importance of immunisation and the
availability of vaccines - training staff to discuss vaccination during routine
processes, promote staff vaccination, using advertising to promote vaccination and
conducting outreach services. Pillar 3: Enhanced office systems to facilitate

Intervention(s) immunization - assess vaccine eligibility of scheduled patients, use EMR prompts,
use of standing orders and inventories, promoting simultaneous vaccinations. Pillar
4: Motivation through an office immunization champion - tracking progress, providing
regular feedback, promote discussions about what is working and provide rewards
for successful results. Intervention sites were expected to implement strategies from
each of the 4 pillars, and were encouraged to use as many strategies as possible to
maximize their impact on vaccine uptake

Usual care - sites were told that the intervention would be implemented the following
Comparator  year and had no further contact with study staff until the study period was completed

Relevant Vaccine uptake
outcome Number receiving pneumococcal vaccination
measures

Number of 18107
participants

Duration of 1 year
follow-up

Loss to
follow-up
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Study included a cross-over period. Only data from before the cross-over period is
reported in this review as this meets the inclusion criteria for the review. Study
reports that it adjusted for clustering but ICC not stated. Vaccine uptake was
calculated for the multicomponent review using an ICC of 0.05, based on similar

Additional analyses in other reviews in this guideline

comments The study reports data for Houston and Pittsburgh sites separately and for both sites
combined. Only the data for the individual sites is presented in this review because
of differences in baseline characteristics (% vaccinated at baseline) for the Houston

site.

Study arms

4 Pillars (N = 9105)

Clinic-based intervention, aimed at improving access to vaccination services and communication
with patients as well as improving office systems and using immunisation champions (13 practices,

9105 individuals)

Control (N = 9002)

Sites were informed that their intervention would take place during Year 2 of the study and were not

contacted again until the next year

Characteristics

Arm-level characteristics

4 Pillars (N = 9105)
Age (years)

Pittsburgh
Mean/SD 75.9 (7.9)

Houston
Mean/SD 72.1 (6.8)

% Female

Pittsburgh
Nominal 57.5

Houston
Nominal 68.5

% vaccinated at baseline

Pittsburgh

Nominal 71.4
Houston

Nominal 67.7

80

Control (N =9002)

74.8 (7.4)

71.3 (6.4)

57.5

66.2

71.5

75.1
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Risk of bias

Section Question Answer
High
(No information about randomisation methods.
Baseline characteristics for Pittsburgh sites
are similar for control and intervention arms
Risk of bias judgement  put there were differences between the two
for the randomisation arms for Houston sites - intervention sites had
process a higher % of females, higher % of non-white
patients and differences in health insurance
status. Houston intervention sites also had
lower vaccine uptake at baseline)

1a. Bias arising from the
randomisation process

Risk of bias judgement

for the timing of

identification and Low
recruitment of individual
participants in relation to
timing of randomisation

1b. Bias arising from the
timing of identification and
recruitment of individual
participants in relation to
timing of randomisation

2. Bias due to deviations

from intended Some concerns
interventions (If your aim is Risk of bias judgement  (No information about whether clusters or
to assess the effect of for deviations from participants were analysed in the arm to which

assignment to intervention, intended interventions they were randomised)
answer the following
questions).

Some concerns
(No information about missing data for
participants)

Risk of bias judgement
for missing outcome
data

3. Bias due to missing
outcome data

Risk of bias judgement
for measurement of the
outcome

4. Bias in measurement of
the outcome

Low

5. Bias in selection of the  Risk of bias for selection [ow

reported result of the reported result
High
(Houston sites and pooled outcome. No
information about randomisation methods,
whether participants were analysed in the
cluster to which they were assigned or about
missing data for participants. Differences in

Overall bias and many of the baseline characteristics for

Directness Risk of bias judgement Houston sites.)

Moderate

(Pittsburgh sites where baseline
characteristics were similar between
intervention and control arms)

Overall Directness Directly applicable
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Appendix E - Forest plots

Individual/parent/carer interventions vs control

RCT: Individual/parent/carer access, education and reminders vs control

Access/education/reminder Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.1.1 Individual/parent/carer home visits, education and reminders
Barnes 19599 {1} 432 71 41 a4 1.21 [0.80,1.62] 1
0.5 0.7 15 2

Favours control  Favours accessfeducation/reminder
(1) 0-5 years. Up to date with childhood vaccinations
Individual/parent/carer interventions vs other individual/parent/carer interventions

cRCT: Reminder letter with information and a separate clinic for vaccination versus education, obtaining consent and

vaccinations at school

Reminder+info+vacc centre  Education + school vacc Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
46.1.1 11-18 years, HPV at least 1 dose
Desiante 2017 2087 a0 1959 2530 0.83[0.80, 0.8(] ——
46.1.2 11-18 years, HPV at least 2 doses
Desiante 2017 1774 &0 1829 2530 077 [0.74, 0.80] —t
0r 0.85 12 15

Favours ed + school vacc Favours reminder + info

Footnotes

Vaccine uptake in the general population: evidence review for multicomponent interventions to

increase the uptake of routine vaccines FINAL (May 2022)
82



FINAL
Multicomponent interventions to increase vaccine uptake

Desiante 2017 was a cRCT. Data was not adjusted for clustering. Reminder letter with information plus vaccinations at immunisation centres,
which could be accessed at any time versus educational counselling and promotional meetings with consent obtained for vaccination plus

vaccinations were given at scheduled times in schools.

Provider interventions vs control

cRCT: Provider infrastructure interventions (audits, feedback), reminders and education vs control

Infrastructure/education Control Risk Ratio Risk Ratio

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

7.1.1 Provider education, alerts, audits and feedback vs control

Fiks 2013 (1) 1334 a584a7 910 AaB88 1.40[1.39,1.62] —

Fiks 2013 (2% 854 55487 492 a68g 1.4811.34,1.63] —

Fiks 2013 (3 572 8547 ar3 4688 1.47[1.39,1.78] . —

7.1.2 Provider education, alerts, audits and feedback and individual/iparent/carer information and reminder vs Individual/parenticarer information and reminders

Fiks 2013 (4) 1390 5561 1022 aE80 1.39[1.29,1.449] —t

Fiks 2013 (5) 1015 5561 T25 4680 1.4311.31, 1.56] —t

Fiks 2013 (&) ! AAE1 A20 ABR0 1.4911.34, 1.65] —
07 085 12 15

11-18 years. HPV dose 1. Arm 1 (clinician intervention) vs control. Study authors adjusted data for clustering
11-18 years. HPV dose 2. Arm 1 (clinician intervention) vs control. Study authors adjusted data for clustering
11-18 years. HPV dose 3. Arm 1 (clinician intervention) vs control. Study authors adjusted data for clustering
authors adjusted data for clustering

authors adjusted data for clustering

authors adjusted data for clustering
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cRCT: Provider infrastructure interventions (standing orders), vaccination champions and education vs control

Infrastructure/education Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
6.1.5 Provider education, standing orders and vaccination champions
O'Leary 2019 (1) 17 230 138 266 088 [0.83,1.16] 1
085 0.9 11 1.2

Favours control  Fawvours infrastructure/education

(1) Pregnancy. Tdap vaccination during the study period. Data adjusted for this review using an ICC of 0.02 (used by study authors for other statistical
analysis)

Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)
84



FINAL
Multicomponent interventions to increase vaccine uptake

Provider interventions and individual/parent/carer interventions vs control

cRCT: Provider education and individual/parent/carer education and reminders vs control

Provider/parent intervent Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.1.1 Provider education and individual, parent or carer education and reminders
Paskett 2016 (1) 5 91 2 85 234047 1177 1
Paskett 2016 (2) g 91 4 84 210[0.67, 6.57] t
0.1 0.2 0.5 y 5 10

Favours control  Favours providerparent intervention

(1) 11-18 years. HPV vaccine within 3 months of intervention. Data adjusted for this review using an ICC of 0.07 (used by study authors for other statistical

analysis)
(2) 11-18 years. HPV vaccine within 6 months of intervention. Data adjusted for this review using an ICC of 0.07 (used by study authors for other statistical

analysis)

cRCT: Provider infrastructure interventions (audits, feedback), reminders and education and individual/parent/carer
information and reminders vs control

Provider and individual/parent/carer Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H,Fixed, 95% ClI M-H, Fixed, 85% CI
5.1.1 Provider education, alerts, audits and feedback, individualiparent/carer information and reminders
Fiks 2013 (1) 1390 5561 910 5688  1.56[1.45,1.68] ——
Fiks 2013 (2) 1015 5561 592 5688 1.75[1.50,1.97] ——
Fiks 2013 (3) 771 5561 373 5688 211 [1.88,2.38] —
0.5 07 15 2

Favours contral Favours Provider and individual/parenticarer

(1) 11-18 years. HPV dose 1. Arm 3 (clinician and family intervention) vs control. Study authors adjusted data for clustering
(2) 11-18 years. HPV dose 2. Arm 3 (clinician and family intervention) vs control. Study authors adjusted data for clustering
(3) 11-18 years. HPV dose 3. Arm 3 (clinician and family intervention) vs control. Study authors adjusted data for clustering
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cRCT: Provider infrastructure interventions (financial incentives) and individual/parent/carer information and reminders vs
control

Infrafinfo/reminders Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
9.1.1 Provider financial incentives, individual, parent or carer information and reminders
Goodvear-Smith 2012 (1) h36 A55 466 471 0.881{0.96,0.99) ——
n :;!n'-'. I'IIIII 1|1 1 ’.II

(1) 0-5 years. 6-week childhood vaccination given by 8 weeks. Data adjusted for this review using an ICC of 0.05

cRCT: Provider infrastructure, reminders and education interventions and individual/parent/carer access, education and
reminders interventions vs control (no pooling as interventions are very different to each other)

Infraledu/access/ireminder Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
10.1.1 Provider immunisation education, reminders and incentives, individual home visits, education and reminders
Hamhidge 2004 {1} a3 To af Ta 1.07 [0.88,1.30] i
10.1.2 Provider well child visit education, reminders and incentives, individual home visits, education and reminders
Harmhidge 2004 {2) 24 38 65 g2 1.08[0.87,1.39] 1
10.1.3 Provider immunisation champions and feedback, individual access, education and reminders
Fimmerman 2017 (3) 28 45 ar a4 0.91 [0.68,1.21] t
Zimmerman 2017 (4) 20 45 27 a4 0.89[0.58, 1.36] 1
Zimmerman 2017h (5) 47 G 46 a6 094078, 1.13] t
Zimmerman 201 7h (&) 142 183 146 187 0.99[0.89,1.11] —t—

0.7 0.85 1.2 1.5
Favours control  Favours infrafedu/accessireminde
(1) 0-5 years. Immunisation arm. Up to date on childhood vaccines at 12 months of age. Data adjusted for this review using an ICC of 0.05

0-5 years. Well child visits arm. Up to date on childhood vaccines at 12 months of age. Data adjusted for this review using an ICC of 0.05
4 Pillars (11-18 years). HPV series initiation. Data adjusted for this review using an ICC of 0.2 (used by study authors for other statistical analysis)
4 Pillars (11-18 years). HPV series completion. Data adjusted for this review using an ICC of 0.2 (used by study authors for other statistical analysis)

2
(3
(4

~— — ~— ~—
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(5) 4 Pillars (65 years and over). Pneumococcal vaccination at Houston sites. Separated from Pittsburgh sites due to differences in population groups. Data
adjusted for this review using an ICC of 0.2 (used by study authors for other statistical analysis)

(6) 4 Pillars (65 years and over). Pneumococcal vaccination at Pittsburgh sites. Separated from Houston sites due to differences in population groups. Data
adjusted for this review using an ICC of 0.2 (used by study authors for other statistical analysis)

Provider interventions vs individual/parent/carer interventions

cRCT: Provider infrastructure interventions (audits, feedback), reminders and education vs individual/parent/carer
information and reminders

Provider-only Family-only Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
3.1.1 Provider education, alerts, audits and feedback vs Individual/parent/carer information and reminders
Fiks 2013 (1) 1334 8547 1022 4g20 1.33[1.24,1.43] —
Fiks 2013 (2 LT L 728 age0 1.20[1.10,1.32] —t
Fiks 2013 (3 ard  aaarv 249  age0 1.11 [0.99, 1.24] T F+—
0.7 0.85 1.2 1.5

Favours Family-only Favours Provider-only

(1) 11-18 years. HPV dose 1. Arm 1 (clinician intervention) vs arm 2 (family intervention). Study authors adjusted for clustering
(2) 11-18 years. HPV dose 2. Arm 1 (clinician intervention) vs arm 2 (family intervention). Study authors adjusted for clustering
(3) 11-18 years. HPV dose 3. Arm 1 (clinician intervention) vs arm 2 (family intervention). Study authors adjusted for clustering
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Provider and individual/parent/carer interventions vs other provider and
individual/parent/carer interventions

cRCT: Provider immunisation specific intervention vs well child non-immunisation specific intervention (both with provider
education, reminders, incentives and individual/ parent/ carer home visits, education and reminders)

Immunisation intervention  Well child intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
11.1.1 Provider immunisation education, reminders and incentives, individual home visits, education and reminders
Harmhidge 2004 (1) 67 ag Kh| 41 1.01[0.82,1.24] t
085 00 11 12

Favours well child intervention  Favours immunisation intervention

(1) 0-5years. Up to date on childhood vaccines at 12 months of age. Data adjusted for this review using an ICC of 0.5
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Appendix F — GRADE tables

Vaccine uptake outcome

Data from cluster RCTs has been adjusted by the study authors or GUT but the original sample size is retained.
Individual/parent/carer interventions vs control

Table 14 GRADE table for individual/parent/carer access, education and reminders vs control

Individual/parent/carer home visits, education and reminders vs control (usual care) (RR >1 favours intervention)

0-5 year olds
1 (Barnes RCT 155 RR 1.21 49 per 100 59 per 100 Not serious  Not serious N/A! Very serious®  Low
1999) (0.90, 1.62) (44, 79)

1. Single study. Inconsistency not applicable
2. 95% confidence intervals crossed the line of no effect and number of participants <200. Quality of the outcome downgraded twice for imprecision

Individual/parent/carer interventions vs other individual/parent/carer interventions

Table 15 GRADE table for individual/parent/carer interventions vs other individual/parent/carer interventions

CLUSTER RCTs: Reminder letter with information and a separate clinic for vaccination versus education, obtaining consent and vaccinations at school access
(RR >1 favours reminder plus information)

11-18 years, HPV at least 1 dose

1 Cluster 5720 RR 0.83 79 per 100 66 per 100 Serious? Not serious  N/A! Not serious?  Modera
(Desiante  RcT (0.80, 0.86) (63, 68) te
2017)
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11-18 years, HPV at least 2 doses

(Desiante  ReT 0.80)
2017)

1. Single study. Inconsistency not applicable

2. 95% confidence intervals crossed the line of no effect. Quality of the outcome downgraded once for imprecision
3. Single study with some concerns about risk of bias. Quality of the outcome downgraded twice

Provider interventions vs control

Provider infrastructure interventions (audits, feedback), reminders and education vs control

Table 16 GRADE table for provider infrastructure interventions (audits, feedback), reminders and education vs control

Provider education, alerts, audits and feedback vs control (usual care)?

11-18 year olds — HPV dose 1

1 (Fiks cRCT 11245 RR 1.50 16 per 100
2013) (2.39, 1.62)

11-18 year olds — HPV dose 2

1 (Fiks cRCT 11245 RR 1.48 10 per 100
2013) (1.34, 1.63)

11-18 year olds — HPV dose 3

1 (Fiks cRCT 11245 RR 1.57 7 per 100
2013) (2.39, 1.78)

56 per 100 Serious?® Not serious N/A? Not serious? Modera
(53, 58) te

24 per 100 Serious® Not serious N/A? Not serious Moderate
(22, 26)

15 per 100 Serious! Not serious N/A2 Not serious Moderate
(14, 17)

10 per 100 Serious® Not serious N/A? Not serious Moderate
(9,12)

Provider education, alerts, audits and feedback and individual/parent/carer information and reminders vs Individual/parent/carer information and reminders*

11-18 year olds — HPV dose 1

Vaccine uptake in the general population: evidence review for multicomponent interventions to

increase the uptake of routine vaccines FINAL (May 2022)

90



FINAL

Multicomponent interventions to increase vaccine uptake

1 (Fiks cRCT 11241 RR 1.39 18 per 100 25 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (2.29, 1.49) (23, 27)

11-18 year olds — HPV dose 2

1 (Fiks cRCT 11241 RR 1.43 13 per 100 18 per 100 Serious! Not serious ~ N/A? Not serious ~ Moderate
2013) (1.31, 1.56) (17, 20)

11-18 year olds — HPV dose 3

1 (Fiks cRCT 11241 RR 1.49 9 per 100 14 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (1.34, 1.65) (22, 15)

1. Single study with some concerns over risk of bias. Quality of the outcome downgraded once for risk of bias

2. Single study. Inconsistency not applicable

3. Comparison between clinician intervention arm (arm 1) and control

4. Comparison between clinician and family intervention arm (arm 3) and family intervention arm (arm 2). Family intervention is in both arms and so arm 2 serves
as control. The comparison therefore demonstrates the effects of the clinician intervention.

Provider infrastructure interventions (standing orders), vaccination champions and education vs control

Table 17 GRADE table for provider infrastructure interventions (standing orders), vaccination champions and education vs control

Provider education, standing orders and vaccination champions vs control

Pregnant women

1(O’Leary cRCT 496 RR 0.98 52 per 100 51 per 100 Serious! Not serious N/A? Serious® Low
2019) (0.83, 1.16) (43, 60)

1. Single study with some concerns over risk of bias. Quality of the outcome downgraded once for risk of bias

2. Single study. Inconsistency not applicable

3. 95% confidence intervals crossed the line of no effect. Quality of the outcome downgraded once for imprecision
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Provider interventions and individual/parent/carer interventions vs control
Provider education and individual/parent/carer education and reminders vs control

Table 18 GRADE table for provider education and individual/parent/carer education and reminders vs control

Provider education and individual/parent/carer education and reminders vs control (RR >1 favours intervention)
11-18 year olds — HPV vaccine within 3 months of intervention

1 (Paskett cRCT 176 RR 2.34 2 per 100 6 per 100 Very Not serious N/A2 Very serious®  Very
2016) (0.47,11.72) (1, 28) serious! low
11-18 year olds — HPV vaccine within 6 months of intervention

1 (Paskett cRCT 176 RR 2.10 5 per 100 10 per 100 Very Not serious N/A2 Very serious®  Very
2016) (0.67, 6.57) (3,31) serious! low

1. Single study at high risk of bias. Quality of the outcome downgraded twice for risk of bias
2. Single study. Inconsistency not applicable
3. 95% confidence intervals crossed the line of no effect and number of participants <200. Quality of the outcome downgraded twice for imprecision

Provider infrastructure interventions (audits, feedback), reminders and education and individual/parent/carer information and reminders
vs control

Table 19 GRADE table for provider infrastructure interventions (audits, feedback), reminders and education and individual/parent/carer
information and reminders vs control

Provider audits, alerts, education and feedback and individual/parent/carer information and reminders vs control (RR >1 favours intervention)?
11-18 year olds — HPV dose 1

1 (Fiks cRCT 11249 RR 1.56 16 per 100 25 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (2.45, 1.68) (23, 27)
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11-18 year olds — HPV dose 2

1 (Fiks cRCT 11249 RR 1.75 10 per 100 18 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (1.60, 1.93) (17, 20)

11-18 year olds — HPV dose 2

1 (Fiks cRCT 11249 RR 2.11 7 per 100 14 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (1.88, 2.38) (12, 16)

1. Single study with some concerns over risk of bias. Quality of the outcome downgraded once for risk of bias
2. Single study. Inconsistency not applicable
3. Comparison between clinician and family intervention (arm 3) and control

Provider infrastructure interventions (financial incentives) and individual/parent/carer information and reminders vs control

Table 20 GRADE table for provider financial incentives and individual/parent/carer information and reminders vs control

Provider financial incentives and individual/parent/carer information and reminders vs control (RR >1 favours intervention)

0-5 year olds

1 cRCT 1026 RR 0.98 99 per 100 97 per 100 Serious! Not serious N/A2 Not serious Moderate
(Goodyear- (0.96, 0.99) (95, 98)

Smith

2012)

1. Single study with some concerns over risk of bias. Quality of the outcome downgraded once for risk of bias
2. Single study. Inconsistency not applicable

Provider infrastructure, reminders and education interventions and individual/parent/carer access, education and reminders
interventions vs control
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Table 21 GRADE table for provider infrastructure, reminders and education interventions and individual/parent/carer access, education
and reminders interventions vs control

Provider education, reminders and incentives and individual/parent/carer home visits, education and reminders vs control (RR >1 favours intervention)
0-5 year olds — Immunisation focused intervention

1 (Hambidge cRCT 149 RR 1.07 71 per 100 76 per 100 Not Not serious ~ N/A? Very serious’ Moderate
2004) (0.88, 1.30) (62,92) serious

0-5 year olds — Well child visit focused interventions

1 (Hambidge cRCT 130 RR 1.08 71 per 100 76 per 100 Not Not serious N/A2 Very serious! Moderate
2004) (0.87,1.35) (61, 95) serious

Provider immunisation champions and feedback and individual/parent/carer access, education and reminders vs control (RR >1 favours intervention)*
11-18 years. HPV series initiation

1 cRCT 99 RR 0.91 69 per 100 62 per 100 Very Not serious N/A2 Very serious®  Very low
(Zimmerman (0.68,1.21) (47, 83) serious®

2017)

11-18 years. HPV series completion

1 cRCT 99 RR 0.89 50 per 100 45 per 100 Very Not serious N/A2 Very serious®  Very low
(Zimmerman (0.58, 1.36) (29, 68) serious®

2017)

65 years and over. Pneumococcal vaccination at Houston sites

1 cRCT 117 RR 0.94 82 per 100 77 per 100 Very Not serious N/A? Very serious® Very low
(Zimmerman (0.78, 1.13) (64, 93) serious®

2017b)

65 years and over. Pneumococcal vaccination at Pittsburgh sites

1 cRCT 370 RR 0.99 78 per 100 77 per 100 Very Not serious N/A2 Serious® Very low
(Zimmerman (0.89,1.11) (69, 87) serious®

2017b)

1. 95% confidence intervals crossed the line of no effect and number of participants <200. Quality of the outcome downgraded twice for imprecision
2. Single study. Inconsistency not applicable
3. Single study at high risk of bias. Quality of the outcome downgraded twice for risk of bias
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4. 4 Pillars intervention
5. 95% confidence intervals crossed the line of no effect. Quality of the outcome downgraded once for imprecision

Provider interventions vs individual/parent/carer interventions
Provider infrastructure interventions (audits, feedback), reminders and education vs individual/parent/carer information and reminders

Table 22 GRADE table for provider infrastructure interventions, reminders and education vs individual/parent/carer information and
reminders

Provider education, alerts, audits, and feedback vs individual/parent/carer information and reminders (RR >1 favours provider intervention)*
11-18 year olds — HPV dose 1

1 (Fiks cRCT 11237 RR 1.33 18 per 100 24 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (1.24, 1.43) (22, 26)

11-18 year olds — HPV dose 2

1 (Fiks cRCT 11237 RR 1.20 13 per 100 15 per 100 Serious! Not serious N/A2 Not serious Moderate
2013) (1.10, 1.32) (24, 17)

11-18 year olds — HPV dose 2

1 (Fiks cRCT 11237 RR1.11 9 per 100 10 per 100 Serious! Not serious ~ N/A? Serious® Low
2013) (0.99, 1.24) (9,12)

1. Single study with some concerns over risk of bias. Quality of the outcome downgraded once for risk of bias

2. Single study. Inconsistency not applicable

3. 95% confidence intervals crossed the line of no effect. Quality of the outcome downgraded once for imprecision
4. Comparison between clinician intervention (arm 1) and family intervention (arm 2)
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Provider and individual/parent/carer interventions vs other provider and individual/parent/carer interventions

Provider immunisation specific intervention vs well child non-immunisation specific intervention (both with provider education,
reminders, incentives and individual/ parent/ carer home visits, education and reminders)

Table 23 GRADE table for provider immunisation specific intervention vs well child non-immunisation specific intervention (both with
provider education, reminders, incentives and individual/ parent/ carer home visits, education and reminders)

Provider immunisation education, reminders and incentives and individual/parent/carer immunisation education and reminders vs provider well child visit
education, reminders and incentives and individual/parent/carer well child visit education and reminders (RR >1 favours immunisation intervention)
0-5 year olds — Up to date on childhood vaccines at 12 months of age

1 cRCT 129 RR1.01 76 per 100 76 per 100 Not Not serious ~ N/A! Serious? Moderate
(Hambidge (0.82,1.24) (62, 94) serious
2004)

1. Single study. Inconsistency not applicable
2. 95% confidence intervals crossed the line of no effect. Quality of the outcome downgraded once for imprecision
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Appendix G — Economic evidence study selection

Records from databases Records removed as
(n=8514) duplicates (n = 2798)
4
] 4 luded Rerun records screened
Records screened at title s Recor _s exclude at title and abstract
and abstract (n = 5716) (n=6210) (n = 544)
A
Full-text articles assessed R Records excluded Full-text articles assessed
for eligibility (n = 47) " (n=39) for eligibility (n = 3)
v
Studies included (n=11)
97
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Appendix H

Appendix H1 — Evidence tables

Smith 2017
Study

Study details

Economic analysis: Cost-utility
analysis

Study design: Decision analytic model
Approach to analysis: A decision tree
model was used to estimate the cost-
effectiveness of the intervention.
Identical hypothetical cohorts
traversed the two modelled strategies.
The sum of the baseline vaccine
uptake and observed percentage
point improvement was held constant
over the 10-year model time horizon
in the base-case analysis. To test
robustness of the model all
parameters were individually varied
over their plausible ranges, and a
probabilistic sensitivity analysis was
carried out.

Perspective: US societal perspective
Time horizon: 10 years

Discounting: 3% per year for costs
and effectiveness

— Economic evidence tables

Smith et al. (2017) Cost Effectiveness of the 4 Pillars™ Practice Transformation Program to Improve
Vaccination of Adults Aged 265 years

Population &
interventions

Population: Adults aged
65 years and older
Intervention: The 4 Pillars
program; a set of medical
practice-based tools to
improve: 1) the
convenience of
vaccination services, 2)
communication with
patients about the
importance of
immunization and the
availability of vaccines, 3)
office systems to
facilitate immunization,
and 4) motivation
through an office
immunization champion
who monitors progress
and encourages
adherence to
vaccination-promoting
office practices.
Comparator: No program

Costs Outcomes
Cost difference: $1.60 QALY difference:
0.0031

(£1.24, 2021 GBP)
Currency and cost
year: USD, 2015

Costs included: Cost of
vaccine and
administration, cost of
intervention, cost of
illness
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Cost effectiveness

Incremental analysis: $512 per QALY
gained (£398.13, 2021 GBP)

Analysis of uncertainty: No individual
parameter variation caused the
intervention to cost >$20,000 per
QALY gained. Variation of only 2
parameters caused the favoured
strategy to change when lowering the
threshold to $10,000/QALY gained: a)
when the program-related absolute
increase in influenza vaccination was
below 0.9% (base case = 5%); or b)
when influenza VE was less than
25.1% (base case = 59.0%). Results
were insensitive to individual variation
of all other parameters over their listed
ranges.

In a probabilistic sensitivity analysis,
where all parameters were
simultaneously varied, the 4 Pillars
intervention was cost saving in 35.4%
of model iterations and favoured in
98.6% at a $50,000/QALY gained, a



FINAL
Multicomponent interventions to increase vaccine uptake

Smith et al. (2017) Cost Effectiveness of the 4 Pillars™ Practice Transformation Program to Improve
Study Vaccination of Adults Aged 265 years
commonly cited cost-effectiveness
benchmark.
Data sources

Outcomes: Vaccination rates for each vaccine are based on those observed in the trial and improvements in rates post intervention. Vaccine effectiveness
(VE) was used to determine protection from iliness, with iliness risk calculated as the rate of iliness for the 265-year-old population multiplied by 1 minus VE.
The sum of the baseline vaccine uptake and observed percentage point improvement was held constant over the time horizon.

Quality of life: US databases and medical literature data were used to inform quality of life parameters.

Costs: Intervention costs were derived from an RCT using questionnaire data regarding personnel and material costs. US databases and medical literature
were used for parameters describing vaccine costs and illness costs.

Comments

Source of funding: The investigation was supported by a grant (U01 IP000662) from the Centers for Disease Control and Prevention. The project was also
supported by the National Institutes of Health through Grant Numbers UL1RR024153, UL1TR000005, and R01 Al116575.

Overall applicability: Partially applicable

The study was in a primary care setting in the US. A 3% discount rate was used, and it was unclear how the QALY outcomes had been derived. The results
are not separated by which vaccine was used - influenza is not relevant for this guideline as there is existing guidance (NG103).

Overall quality: Minor limitations

There was a potential financial conflict of interest regarding research grants. It was unclear whether an SLR had been performed. It was assumed that the
intervention had an independent effect on uptake of different vaccines, and this assumption was not tested in sensitivity analysis. Outcomes of being
vaccinated against tetanus and diphtheria were not included due to the rarity of those diseases.

Wateska 2018

Wateska et al. (2018) Cost-effectiveness of increasing vaccination in high-risk adults aged 18—64 Years: a
Study model-based decision analysis

Population &
Study details interventions Costs Outcomes Cost effectiveness
Economic analysis: Cost-utility Population: High risk Cost difference: $17.88 QALY difference: Incremental analysis: $28,301 per
analysis adults aged 18-64 years. (£13.90, 2021 GBP) 0.00063 QALY gained (£22,006.93, 2021 GBP)
Study design: Decision analytic model  High-risk adults were (From the societal perspective the
Approach to analysis: Decision tree defined as those with (in the societal intervention is dominant i.e. the
model, following the vaccine uptake one or more comorbid or  perspective 4 pillars intervention is more effective and less
(0, 1,2 or 3 vaccinations) and immunocompromising was cost-saving [- costly than no intervention)
subsequent disease status of conditions, with comorbid  $31.15 (-£24.22, 2021
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Study

participants who either did or did not
receive the 4 Pillars program. It was
assumed that the probability of
receiving one vaccine was
independent of receiving the others.
Perspective: US third-party payer
perspective (a societal perspective
was also included)

Time horizon: 10 years

Discounting: Unclear, discounting was
mentioned but not explained in the
study

Wateska et al. (2018) Cost-effectiveness of increasing vaccination in high-risk adults aged 18—64 Years: a
model-based decision analysis

conditions including:
chronic heart, lung, or
liver diseases,
alcoholism, diabetes
mellitus, or individuals
who smoke cigarettes;
immunocompromising
conditions were: HIV
disease, hematologic
malignancies, dialysis,
nephrotic syndrome,
organ or bone marrow
transplant, sickle cell
disease, immune
deficiency, or current
immunosuppressive
therapy.

Intervention: The 4 Pillars
program; a set of medical
practice-based tools to
improve: 1) the
convenience of
vaccination services, 2)
communication with
patients about the
importance of
immunization and the
availability of vaccines, 3)
office systems to
facilitate immunization,
and 4) motivation
through an office
immunization champion
who monitors progress
and encourages
adherence to

GBP)] versus no
program)

Currency and cost
year: USD, 2015
Costs included: Direct
medical costs from
illness outcomes,
vaccinations,
intervention program,
cost of death, lost
productivity from
illness, disability, and
death.

Analysis of uncertainty:

When varying each parameter
individually in 1-way sensitivity
analysis over the plausible ranges, the
intervention program remained
favoured from both third party and
societal perspectives when using a
$100,000/QALY threshold, a
commonly cited US benchmark for
cost-effectiveness.

At a $100,000/QALY gained threshold,
the 4 Pillars Program was favoured in
83.3% of the model iterations from a
third party perspective and in 96.2% of
model iterations from a societal
perspective. From a societal
perspective, the program was cost
saving and more effective than no
program in 75.7% of model iterations.
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Wateska et al. (2018) Cost-effectiveness of increasing vaccination in high-risk adults aged 18—64 Years: a
Study model-based decision analysis

vaccination-promoting

office practices.

Comparator: No program

Data sources

Outcomes: The cohort of high-risk 18—64 year-olds not receiving the intervention was assigned baseline vaccination rates for high-risk 18—64 year olds from
the trial, while an identical cohort receiving the intervention had absolute increases in vaccination uptake rates for this age and risk group from the end of the
two-year trial. Ranges of vaccine coverage in both intervention and non-intervention cohorts came from uptake rates in different trial sites.

As the original study did not collect iliness rate data, illness attack rates for unvaccinated high-risk individuals 18—64 years of age were derived from the
medical literature; whereas illness risk for vaccinated individuals was calculated as each illness’s attack rate in the unvaccinated multiplied by 1 minus vaccine
effectiveness.

Quality of life: Vaccine-preventable ilinesses occurring over the 10-year model time horizon had effectiveness modelled as lifetime per-person losses in QALYs
due to those illnesses; disability and death resulted in QALY losses based on the discounted life expectancy of the cohort.

Costs: Costs of the 4 Pillars Program were calculated based on questionnaire data completed by study sites on personnel time and materials costs during the
program implementation and maintenance phases. All other costs were obtained from the medical literature and U.S. databases. All costs were inflated as
necessary to 2015 US dollars using the Consumer Price Index.

Comments
Source of funding: Supported by a grant (U01 IPO00662) from the Centers for Disease Control and Prevention.
Overall applicability: Partially applicable

The results are not separated by which vaccine was used - influenza is not relevant for this guideline as there is existing guidance (NG103). The study was in
primary care in the US, and it was unclear how the QALY outcomes were derived and what the discount rate used was. This population would not routinely
receive primary vaccinations but are relevant for a catch-up campaign.

Overall quality: Minor limitations

There was a potential financial conflict of interest regarding research grants. It was unclear whether an SLR had been performed. It was assumed that the
intervention had an independent effect on uptake of different vaccines, and this assumption was not tested in sensitivity analysis. Outcomes of being
vaccinated against tetanus and diphtheria were not included due to the rarity of those diseases. The parameter distributions used in the PSA were not detailed
in the paper, so it is unclear whether these were assigned appropriately.

Wateska 2020
Wateska at al. (2020) Cost-Effectiveness of Pneumococcal Vaccination Policies and Uptake Programs in US
Study Older Populations
Population &
Study details interventions Costs Outcomes Cost effectiveness
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Study

Economic analysis: Cost-utility
analysis
Study design: Decision analytic model

Approach to analysis: Markov model,
following the vaccine uptake and
subsequent disease status of
participants who either did or did not
receive the vaccination strategy
and/or the uptake intervention.

Perspective: US healthcare
perspective

Time horizon: Lifetime

Discounting: All future costs and
benefits were discounted by 3%

Wateska at al. (2020) Cost-Effectiveness of Pneumococcal Vaccination Policies and Uptake Programs in US

Older Populations

Population: People aged
65 years and older
Intervention:

(2) Alternative policy
(omitting age-based
PCV13 use in
immunocompetent older
people)

(3) Current policy + 4
pillars

(4) Alternative policy + 4
pillars

Comparator:

(1) Current policy
(PPSV23 use in all older
people plus routine
PCV13 for
immunocompromised
and potentially for
immunocompetent based
on shared decision
making)

Cost difference:
General population,
assuming PPSV23 not
effective vs NBP

(4) vs (1) $151.85
(£119.34, 2021 GBP)
(3) vs (2) $16.53
(£12.99, 2021 GBP)
General population,
assuming PPSV23 is
effective vs NBP

(4) vs (1) $142.08
(£111.66, 2021 GBP)
(3) vs (2) $14.57
(£11.45, 2021 GBP)
Currency and cost
year:

USD, 2014

Costs included:
Intervention costs,
vaccine costs,
administration costs,

disease costs, disability

costs.

QALY difference:
General population,
assuming PPSV23
not effective vs NBP

(4) vs (1) 0.00045
(3) vs (2) 0.00006
General population,
assuming PPSV23 is
effective vs NBP

(4) vs (1) 0.00069
(3) vs (2) 0.00011

Incremental analysis: incremental cost
per QALY gained:

General population, assuming
PPSV23 not effective vs NBP

(4) vs (1) $337,444 (£265,204, 2021
GBP)

(3) vs (2) $275,500 (£216,521, 2021
GBP)

General population, assuming
PPSV23 is effective vs NBP

(4) vs (1) $205,913 (£161,831, 2021
GBP)

(3) vs (2) $132,455 (£104,099, 2021
GBP)

Analysis of uncertainty: All model
parameters were varied individually in
one-way sensitivity analyses, and
varied simultaneously 1000 times
across their respective ranges in
probabilistic sensitivity analyses.
Further analyses separately examined
the effects of eliminating outpatient
pneumonia as a disease outcome, due
to the substantial uncertainty
regarding outpatient pneumococcal
pneumonia rates. An analysis was
conducted in which a potentially
influential parameter, hospitalized
NBP risk, was modified to more
closely reflect values used in a recent
CDC economic analysis.

Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)
102



FINAL
Multicomponent interventions to increase vaccine uptake

Wateska at al. (2020) Cost-Effectiveness of Pneumococcal Vaccination Policies and Uptake Programs in US
Study Older Populations

Model results were not sensitive to
any of the individual one-way
sensitivity analyses.
In probabilistic analyses for the current
strategy the uptake program was more
likely to be cost-effective over no
program at all WTP thresholds, and for
the alternative strategy the uptake
program was more likely to be cost-
effective than no program at WTP
thresholds of $240,000 and above.

Data sources

Outcomes: Transitions between health states were informed by age and race specific NHIS data and life tables. Invasive pneumococcal disease data on yearly
risk, mortality, disability and vaccine coverage was obtained from CDC active core bacterial surveillance data. Vaccine effectiveness was estimated using
Delphi

panel data and results from a randomized clinical trial in adults aged 65 years or older and detailed by vaccine type and time since vaccination

Quality of life: Utility data were taken from previously published studies.

Costs: Cost data were taken from previously published studies, CDC vaccine price lists and US department of Health data.

Comments

Source of funding: Supported by the National Institutes of Health (grant RO1 Al11657503).

Overall applicability: Partially applicable

The study was in a US primary care setting. A 3% discount rate was used, and it was unclear how the QALY outcomes had been derived.

Overall quality: Minor limitations

There was a potential financial conflict of interest regarding research grants and consulting positions of the authors. It was unclear whether an SLR had been
performed or how the data was selected.

Deuson 2001
Deuson et al (2001) Economic Analysis of a Child Vaccination Project Among Asian Americans in

Study Philadelphia, Pa
Population &
Study details interventions Costs Outcomes Cost effectiveness

Vaccine uptake in the general population: evidence review for multicomponent interventions to

increase the uptake of routine vaccines FINAL (May 2022)
103



FINAL
Multicomponent interventions to increase vaccine uptake

Study

Economic analysis: Cost-
effectiveness and cost-benefit
analyses

Study design: Decision analytic model
Approach to analysis: Data from the
study was used with assumptions and
cost data to estimate cost-
effectiveness ratios and the benefit-
cost ratio of the intervention.

A spreadsheet program (BENCOST)
based on the work of Margolis et al.
was used, consisting of a decision
tree model following the outcomes of
hepatitis B infection.

Health benefits associated with
vaccination were quantified in
monetary terms, and the benefit-cost
ratio calculated from the net present
value of benefits and net present
value of costs incurred.

Perspective: Public health system
Time horizon: Lifetime (cost per life-
year saved was used, and benefit-
cost over life expectancy of the
population)

Discounting: 3% discount rate for
costs and benefits (5% also
considered)

Data sources

Deuson et al (2001) Economic Analysis of a Child Vaccination Project Among Asian Americans in

Philadelphia, Pa

Population: Asian-
American children aged
2-13 years

Intervention: A
multicomponent
approach was used
including education of
parents, physician
enrolment, home visits,
patient reminder letters
and offering vaccines in
public clinics, health fairs
and homes to increase
uptake of hepatitis B
vaccination

Comparator: No catch-up
efforts

Cost difference:
$268,660 (£304,608
2021 GBP)

4,384 children were in
the database used in
the study — cost
difference per child
~$61 (£69 2021 GBP)
Currency and cost
year: USD, 1995
Costs included:
Intervention costs
(design, education,
outreach, vaccination)

Difference in
outcomes:
Coverage increase:
1 dose: 8.8%

2 doses: 4.7%

3 doses: 11.9%

At least 1 dose:
25.4%

Life years saved:

15% infection rate: 53
years

30% infection rate:
106 years

60% infection rate:
213 years

Incremental analysis:
Benefit-cost ratio:

15% infection rate: 2.22
30% infection rate: 4.44
60% infection rate: 8.88

Cost per life year saved:

15% infection rate: $23,050 (£26,134
2021 GBP)

30% infection rate: $11,525 (£13,067
2021 GBP)

60% infection rate: $5,763 (£6,534
2021 GBP)

Analysis of uncertainty: Sensitivity
analyses were performed to explore
the effect of assumptions for discount
rate and infection rate on the
estimates of cost per life year saved
and benefit-cost ratios. Results were
computed for all combinations of 3%
and 5% discount rates and 15%
increments in infection rate from 15%
to 75%. The broad range of infection
rates was to account for variability
resulting from differences in baseline
vaccination levels and risk levels
within countries of origin, and different
ages at immigration.

Probabilistic sensitivity analyses were
not considered.

Outcomes: Number of children vaccinated was taken directly from the study, and protection was estimated from vaccine seroprotection rates. It was unclear
where the data on LYs saved was taken from.
Quality of life: Quality of life was not included as an outcome
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Deuson et al (2001) Economic Analysis of a Child Vaccination Project Among Asian Americans in
Study Philadelphia, Pa

Costs: All cost data in the model came from the Bureau of Labor Statistics, the Bureau of the Census, the MEDSTAT Marketscan database, refereed
publications, interviews of experts in the field, and Centers for Disease Control and Prevention data.

Comments
Overall applicability: Partially applicable

The study was a cost-effectiveness and cost-benefit analysis, using non-QALY outcomes. The study was conducted in a US public health system, and the
population was assumed to have a very high infection rate. Discount rates of 3% and 5% were considered.

Overall quality: Potentially serious limitations

No probabilistic sensitivity analyses were conducted, and the other sensitivity analyses were limited to discount rate and infection rate. It was unclear whether
some of the resource use estimates were from the best available source. Relative intervention effects were not the best quality, as these were taken from the
before and after study.

Appendix H2 — Study quality tables

Smith 2017

Study Identification: Smith 2017, Cost-Effectiveness of the 4 Pillars Practice Transformation Program to Improve Vaccination of Adults Aged 65 and
Older.

Guidance topic: Vaccines in the general population Question no: 2
Checklist completed by: Hannah Lomax

Section 1: Applicability (relevance to specific review questions
and the NICE reference case as described in section 7.5)

This checklist should be used first to filter out irrelevant studies. Yes/partly/no/unclear/NA Comments

1.1 Is the study population appropriate for the review question? Yes Adults aged 65+

1.2 Are the interventions appropriate for the review question? Partly 4 Pillars Program - uptake of vaccines
including pneumococcal, influenza and
pertussis.

The results are not separated by which
vaccine was used - influenza is not
relevant for this guideline as there is
existing guidance (NG103)
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Study Identification: Smith 2017, Cost-Effectiveness of the 4 Pillars Practice Transformation Program to Improve Vaccination of Adults Aged 65 and

Older.

1.3 Is the system in which the study was conducted sufficiently Partly
similar to the current UK context?

1.4 Is the perspective for costs appropriate for the review question? Yes

1.5 Is the perspective for outcomes appropriate for the review Yes
question?

1.6 Are all future costs and outcomes discounted appropriately? Partly
1.7 Are QALYs, derived using NICE’s preferred methods, or an Unclear

appropriate social care-related equivalent used as an outcome? If
not, describe rationale and outcomes used in line with analytical
perspectives taken (item 1.5 above).

1.8 Overall judgement: Partially applicable
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’
Section 2: Study limitations (the level of methodological quality)

This checklist should be used once it has been decided that the
study is sufficiently applicable to the context of the guideline Yes/partly/no/unclear/NA

2.1 Does the model structure adequately reflect the nature of the Partly
topic under evaluation?

2.2 Is the time horizon sufficiently long to reflect all important Yes
differences in costs and outcomes?

2.3 Are all important and relevant outcomes included? Partly
2.4 Are the estimates of baseline outcomes from the best available Yes
source?

2.5 Are the estimates of relative intervention effects from the best Yes

available source?
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Primary care in the US

Societal perspective in the base-case
All costs were healthcare-related costs

Societal perspective in the base-case
All outcomes were health-related

3% discount rate for costs and effects

QALYs were used as an outcome but it
was unclear how they were derived

Comments

It is assumed that the intervention has
independent effects on uptake of different
vaccines - this was assumed to simplify
the model but it has not been tested in
sensitivity analyses and seems
unrealistic.

10 year time horizon - no reason in the
paper that this would not be sufficient

The vaccine effectiveness of Tdap only
considered pertussis prevention, due to
the rarity of tetanus and diphtheria.

From the trial

From the trial
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Study Identification: Smith 2017, Cost-Effectiveness of the 4 Pillars Practice Transformation Program to Improve Vaccination of Adults Aged 65 and
Older.

2.6 Are all important and relevant costs included? Yes Cost of intervention, vaccine, vaccine
administration and costs of illness

2.7 Are the estimates of resource use from the best available Partly Unclear if there was an SLR, but US

source? databases and medical literature were
used

2.8 Are the unit costs of resources from the best available source? Yes

2.9 Is an appropriate incremental analysis presented or can it be Yes

calculated from the data?

2.10 Are all important parameters whose values are uncertain Yes Univariate and probabilistic sensitivity

subjected to appropriate sensitivity analysis? analyses were performed

Beta distributions approximating the listed
ranges were assigned to probabilities and
utilities; gamma distributions were used
for costs and time lost due to illness.

2.11 Has no potential financial conflict of interest been declared? No Potential conflicts of interest were
research grants from Sanofi, Pfizer and
Merck

2.12 Overall assessment: Minor limitations

Wateska 2018

Study Identification: Wateska 2018, Cost-effectiveness of increasing vaccination in high-risk adults aged 18-64 Years: a model-based decision
analysis.

Guidance topic: Vaccines in the general population Question no: 2
Checklist completed by: Hannah Lomax

Section 1: Applicability (relevance to specific review
questions and the NICE reference case as described in

section 7.5)

This checklist should be used first to filter out irrelevant

studies. Yes/partly/no/unclear/NA Comments

1.1 Is the study population appropriate for the review Partly Adults aged 18-64 with

question? comorbid/immunocompromising conditions are at
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Study Identification: Wateska 2018, Cost-effectiveness of increasing vaccination in high-risk adults aged 18-64 Years: a model-based decision
analysis.
higher risk of complications, and this population group
is recommended to have vaccinations in the UK
schedule.

This population would be considered in a catch-up
campaign scenario.

1.2 Are the interventions appropriate for the review question? Partly 4 Pillars Program
Increasing uptake of PPV, influenza and Tdap
vaccines
The results are not separated by which vaccine was
used - influenza is not relevant for this guideline as
there is existing guidance (NG103)

1.3 Is the system in which the study was conducted Partly Primary care in the US

sufficiently similar to the current UK context?

1.4 Is the perspective for costs appropriate for the review Partly Third party payer and societal perspectives
question? considered

Costs include direct medical costs and lost
productivity costs

1.5 Is the perspective for outcomes appropriate for the Yes Health-related outcomes were considered in the
review question? analysis

1.6 Are all future costs and outcomes discounted Unclear Discounting was mentioned but it is unclear at what
appropriately? rate or how this was implemented

1.7 Are QALYs, derived using NICE’s preferred methods, or  Unclear QALYs were used as an outcome but it was unclear
an appropriate social care-related equivalent used as an how they were derived

outcome? If not, describe rationale and outcomes used in
line with analytical perspectives taken (item 1.5 above).

1.8 Overall judgement: Partially applicable
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’

Section 2: Study limitations (the level of methodological

quality)

This checklist should be used once it has been decided

that the study is sufficiently applicable to the context of

the guideline Yes/partly/no/unclear/NA Comments
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Study Identification: Wateska 2018, Cost-effectiveness of increasing vaccination in high-risk adults aged 18-64 Years: a model-based decision
analysis.

2.1 Does the model structure adequately reflect the nature of  Partly Independence was assumed because there is no

the topic under evaluation? cross protection from one vaccine to another.
It may be unrealistic in the real world for increase in
uptake of different vaccines to be totally independent.

2.2 Is the time horizon sufficiently long to reflect all important ~ Partly 10 year time horizon is acceptable for older people

differences in costs and outcomes? but may be considered too short for younger people.

2.3 Are all important and relevant outcomes included? Partly Diphtheria and tetanus outcomes were not included in
the analysis due to rarity of those diseases.

2.4 Are the estimates of baseline outcomes from the best Yes From the trial

available source?

2.5 Are the estimates of relative intervention effects from the  Yes From the trial

best available source?

2.6 Are all important and relevant costs included? Yes The analysis included the costs of vaccines,
administration, intervention, illness, death and lost
productivity

2.7 Are the estimates of resource use from the best available Partly Unclear if there was an SLR, but US databases and

source? medical literature were used

2.8 Are the unit costs of resources from the best available Yes

source?

2.9 Is an appropriate incremental analysis presented or canit Yes
be calculated from the data?

2.10 Are all important parameters whose values are Partly Univariate and probabilistic sensitivity analyses were
uncertain subjected to appropriate sensitivity analysis? performed

It was not mentioned which parameter distributions
were used in PSA so the appropriateness is unclear

2.11 Has no potential financial conflict of interest been No Potential conflicts of interest were research grants
declared? from Sanofi, Pfizer, Medlmmune and Merck

2.12 Overall assessment: Minor limitations

Wateska 2020
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Study Identification: Wateska 2020, Cost-Effectiveness of Pneumococcal Vaccination Policies and Uptake Programs in US Older Populations.

Guidance topic: Vaccines in the general population
Checklist completed by: Hannah Lomax

Section 1: Applicability (relevance to specific review questions
and the NICE reference case as described in section 7.5) This
checklist should be used first to filter out irrelevant studies.

1.1 Is the study population appropriate for the review question?

1.2 Are the interventions appropriate for the review question?

1.3 Is the system in which the study was conducted sufficiently
similar to the current UK context?

1.4 Is the perspective for costs appropriate for the review question?

1.5 Is the perspective for outcomes appropriate for the review
question?

1.6 Are all future costs and outcomes discounted appropriately?

1.7 Are QALYs, derived using NICE’s preferred methods, or an
appropriate social care-related equivalent used as an outcome? If
not, describe rationale and outcomes used in line with analytical
perspectives taken (item 1.5 above).

1.8 Overall judgement: Partially applicable

Yes/partly/no/unclear/NA
Yes

Yes

Partly

Yes

Yes

Partly

Partly

There is no need to use section 2 of the checklist if the study is considered ‘not applicable’

Section 2: Study limitations (the level of methodological quality)
This checklist should be used once it has been decided that the
study is sufficiently applicable to the context of the guideline

2.1 Does the model structure adequately reflect the nature of the topic
under evaluation?

Yes/partly/no/unclear/NA

Yes

Question no: 2

Comments
Adults aged 65 years and over

One of the interventions was the 4 pillars
programme which is an
appropriate/relevant intervention for
the review question

Primary care in the US

Healthcare perspective

Healthcare perspective

Costs and outcomes discounted by 3%
annually

QALYs were used but it was unclear what
method was used to derive them.

Comments

Markov model, estimated ICER from
QALYs and costs associated with uptake
program, vaccination, disease outcomes.

Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)
110



FINAL
Multicomponent interventions to increase vaccine uptake

Study Identification: Wateska 2020, Cost-Effectiveness of Pneumococcal Vaccination Policies and Uptake Programs in US Older Populations.

2.2 Is the time horizon sufficiently long to reflect all important

differences in costs and outcomes? Yes
2.3 Are all important and relevant outcomes included?

Yes
2.4 Are the estimates of baseline outcomes from the best available
source?

Partly
2.5 Are the estimates of relative intervention effects from the best
available source?

Yes
2.6 Are all important and relevant costs included?

Yes

2.7 Are the estimates of resource use from the best available source? Yes
2.8 Are the unit costs of resources from the best available source? Yes

2.9 Is an appropriate incremental analysis presented or can it be
calculated from the data? Yes

2.10 Are all important parameters whose values are uncertain
subjected to appropriate sensitivity analysis?

Yes
2.11 Has no potential financial conflict of interest been declared?

No
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Lifetime time horizon

Cases prevented, deaths prevented,
QALYs

Unclear how the data was chosen or
whether there would be better sources -
CDC Active Core Bacterial surveillance
(ABCs) data and survey data

Data on increase in uptake with the 4
pillars intervention taken from the 4
pillars trial

Vaccine acquisition and administration
costs, 4 pillars program costs, AE costs,
disease costs, death costs, disability
costs, cost of hospitalisation.

CDC ABC data

All model parameters were varied
individually in one-way sensitivity
analysis, and simultaneously varied in
PSA.

Dr Zimmerman has no current conflicts
of interest but within 3 years had
research grants from Sanofi Pasteur,
Merck & Co, and Pfizer on unrelated
topics. Drs Nowalk and Lin have an active
research grant from Merck & Co on an
unrelated topic and had research grants
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Study Identification: Wateska 2020, Cost-Effectiveness of Pneumococcal Vaccination Policies and Uptake Programs in US Older Populations.
within 3 years from Pfizer and Sanofi
Pasteur on unrelated topics that are no
longer active. Dr Schaffner is a member
of a data safety monitoring board
(DSMB) for Pfizer, former member of a
DSMB for Merck, and has served as a
consultant to Roche Diagnostics. Dr
Harrison has served as a consultant to
GSK, Merck, Pfizer, and Sanofi Pasteur.

2.12 Overall assessment: Minor limitations

Deuson 2001
Study Identification: Deuson et al (2001) Economic Analysis of a Child Vaccination Project Among Asian Americans in Philadelphia, Pa
Guidance topic: Vaccines in the general population Question no: 2
Checklist completed by: Hannah Lomax

Section 1: Applicability (relevance to specific review questions
and the NICE reference case as described in section 7.5)
This checklist should be used first to filter out irrelevant studies. Yes/partly/no/unclear/NA Comments

1.1 Is the study population appropriate for the review question? Partly The infection rates assumed in the paper
are between 15% and 75% which is quite
high - this population is likely to only be
applicable to similarly high risk UK

populations

1.2 Are the interventions appropriate for the review question? Yes

1.3 Is the system in which the study was conducted sufficiently similar  Partly US public health system

to the current UK context?

1.4 |Is the perspective for costs appropriate for the review question? Yes Public health perspective on costs

1.5 Is the perspective for outcomes appropriate for the review Yes

question?

1.6 Are all future costs and outcomes discounted appropriately? Partly Discount rates of 3% and 5% were
explored
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Study Identification: Deuson et al (2001) Economic Analysis of a Child Vaccination Project Among Asian Americans in Philadelphia, Pa

1.7 Are QALYs, derived using NICE’s preferred methods, or an
appropriate social care-related equivalent used as an outcome? If not,
describe rationale and outcomes used in line with analytical
perspectives taken (item 1.5 above).

1.8 Overall judgement: Partially applicable

No

There is no need to use section 2 of the checklist if the study is considered ‘not applicable’

Section 2: Study limitations (the level of methodological quality)
This checklist should be used once it has been decided that the
study is sufficiently applicable to the context of the guideline

2.1 Does the model structure adequately reflect the nature of the topic
under evaluation?

2.2 Is the time horizon sufficiently long to reflect all important
differences in costs and outcomes?

2.3 Are all important and relevant outcomes included?

2.4 Are the estimates of baseline outcomes from the best available
source?

2.5 Are the estimates of relative intervention effects from the best
available source?

2.6 Are all important and relevant costs included?
2.7 Are the estimates of resource use from the best available source?
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Yes/partly/no/unclear/NA
Yes

Yes

Partly

Yes

Partly

Yes
Partly
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The study was a cost-effectiveness and
cost-benefit analysis, using non-QALY
outcomes

Comments

The spreadsheet program used in the
analysis (based on the work of Margolis
et al) was a decision tree following the
disease trajectory of hepatitis B in
patients who are and are not vaccinated,
and the outcomes predicted were used in
the benefit-cost analysis

A lifetime time horizon was used

QALYs were not collected, but alternative
effectiveness outcomes were included
(number of doses given, LYs saved)

Baseline outcomes were taken from the
population before the intervention was
introduced

Relative effects were taken from the
study, comparative to the same cohort
before the intervention was introduced -
this was the best available source but is
not the best quality as it is not an RCT.

No SLR was mentioned but the resource
use was taken from the study
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Study Identification: Deuson et al (2001) Economic Analysis of a Child Vaccination Project Among Asian Americans in Philadelphia, Pa

2.8 Are the unit costs of resources from the best available source? Yes
2.9 Is an appropriate incremental analysis presented or can it be Yes
calculated from the data?

2.10 Are all important parameters whose values are uncertain Partly

subjected to appropriate sensitivity analysis?

2.11 Has no potential financial conflict of interest been declared? Unclear
2.12 Overall assessment: Potentially serious limitations
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The federal contract price was used for
vaccine costs, and the other costs were
informed by the literature

A stochastic risk analysis was undertaken
in the cost estimates. Scenario analyses
were conducted but these were limited
given that no probabilistic sensitivity
analyses were considered.

No mention of conflicts
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Appendix | — Health economic model

No economic modelling was undertaken for this review question.

115
Vaccine uptake in the general population: evidence review for multicomponent interventions to
increase the uptake of routine vaccines FINAL (May 2022)



FINAL

Multicomponent interventions to increase vaccine uptake

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
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