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1 Interventions to increase vaccine uptake
by improving infrastructure

1.1 Review question

What are the most effective interventions for increasing the uptake of routine vaccines by
improving infrastructure?

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, with the UKHSA (previously known as Public Health England)
reporting that childhood hexavalent vaccinations were 3.1 percentage points lower at the
beginning of 2021 than they were at the beginning of 2020 and the proportion of children
receiving the 18t MMR vaccine was 2.2 percentage points lower. In addition, certain
population groups (such as some Gyspy, 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 aims to identify effective interventions to increase the uptake of routine
vaccines by improving access. It follows the protocol and overarching review question
detailed in Appendix A, which has been divided across several review documents by
intervention type and is summarised Table 1.

1.1.2 Summary of the protocol for interventions aimed at improving
infrastructure

Table 1 PICO table for interventions to increase routine vaccine uptake by improving

infrastructure
- e All people who are eligible for vaccines on the routine UK immunisation
schedule and their families and carers (if appropriate).
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e Staff including, but not limited to, those providing advice about or administering
vaccines and those people with relevant administrative or managerial
responsibilities.

Interventions including, but not confined to:

1. Interventions to improve infrastructure (targeting processes, staffing and
settings):
e Booking systems
e dedicated vaccination lines or online systems

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

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

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

e Audit and feedback on uptake rates for providers
o Weekly statistics
e Content and delivery of feedback
o Practical relevance (e.g. how many more people need to be
vaccinated to achieve a target number)
o Comparison data (e.g. between GP practices)
e Usual approaches to increase vaccine uptake
e Other interventions to increase vaccine uptake
e Other interventions targeting same issue/ theme (for example one type of
infrastructure intervention versus another, such as provider incentives
versus audit and feedback)
o Other interventions targeting different issues/ theme (for example education
versus infrastructure)
e Changes in:
e Vaccine uptake (overall for a specific vaccine or vaccines and for each dose
where a vaccine is administered in multiple doses)
o the proportion of people offered vaccinations
o the numbers of people who develop the disease the vaccination was aimed
at preventing
e Cost/resource use associated with the intervention

7
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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.

Quantitative evidence

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 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
attitudes to vaccinations changed in the UK and the numbers of vaccine related studies
increased greatly.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. Where studies have multicomponent interventions they are included in the main
intervention reviews if they have 2 components (for example, education and reminders),
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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. Table 2 in the multicomponent review
(evidence review H) summarises where these studies have been analysed.
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 required, 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:
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.
Outcomes:

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

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

21. 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.)

22. 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.

23. 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

24. 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.

25. The interpretations in the GRADE summary tables of evidence are as follows:

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

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

Qualitative evidence

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

Infrastructure review specific methods

1. The committee agreed that in the context of vaccinations infrastructure referred to the
organisation of the system which includes the settings where vaccinations are
administered, staffing (at local and national levels) and the processes in place (including
training of staff) around vaccinations.

2. Incentive based interventions excluded those that involve paying for the cost of the
vaccination or healthcare costs because these are free in the UK.

3. Studies of intervention versus control were included if the controls were the following:

e No intervention

e Usual practice. Studies did not need to specify what was usual practice was.

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

4. Where possible, cRCTs were adjusted for clustering using the following method: If the
intra-cluster correlation coefficient (ICC) and number of clusters in each arm were
provided, we used this information to adjust the vaccine uptake data for clustering. If one
or more studies had an ICC but others did not, we used the most common ICC in this
evidence review for the studies that did not have one. If no ICC was provided in a study
or in another similar study we used an ICC value of 0.05 because this was the most
common ICC in the education and reminders evidence review. If a footnote says under a
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forest plot that the data was adjusted for clustering, it was adjusted by us unless stated
otherwise.

5. Interrupted time series and before and after studies were not included in the review
because the committee agreed that we had a sufficient number of RCTs, cRCTs, non-
randomised trials and cohort studies.

6. A mixed methods summary was made which combined the main infrastructure-related
findings from the qualitative barriers and facilitators review (evidence review B) with the
relevant quantitative results from this review. Findings relating to infrastructure were
identified from review B and the ones that were considered to be most important were
summarised in section 1.1.6. These findings spanned the age groups and life stages and
were further summarised to produce a diagram with key barriers and facilitators to
vaccine uptake that related to infrastructure. Where possible links were made between
barriers and corresponding facilitators that had been raised in the findings themselves or
that were logically linked. At this point the quantitative evidence was mapped onto the
qualitative evidence. So, for example, if a barrier concerned clinician targets and
incentives and there was quantitative evidence from a study using financial incentives for
healthcare providers then the results of this study were summarised and placed in a box
linked to the relevant barrier or facilitator. If a study could not be linked to a barrier or
facilitator then it was shown in separate box at the side of the diagram.

7. For the mixed methods diagram, where quantitative studies had reported results for
different doses HPV vaccines, the results were presented for the first dose of the vaccine.
Where quantitative studies have reported on different vaccines (e.g., childhood vaccines),
the results for the first vaccine on the corresponding forest plot have been reported.

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, 16 met the criteria for inclusion in the infrastructure 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
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included at this stage. No additional primary studies were identified that were relevant for this
review. Therefore, this review consisted of 16 included studies.

For study selection, please see Appendix C.

1.1.4.1 Included studies

The 16 studies targeted individuals, parents, carers or health care providers (Table 2) and
were a mix of RCTs, cRCTs, and cohort studies. They looked at infrastructure interventions
versus controls (usual practice) or infrastructure interventions (alone or in combination)
compared to other interventions to increase vaccine uptake.

The studies were as follows:

e Four studies (2 RCT, 1 cohort, and 1 non-randomised controlled trial) looked at
infrastructure interventions aimed at individuals, parent and carers compared to control.
These studies focused on financial incentives or penalties, and education and school
entry mandates.

o Two studies (1 cluster RCT and 1 cohort) looked at infrastructure interventions aimed at
individuals, parents and carers compared to another intervention. These studies
compared school entry and education mandates or financial incentives versus reminders.

e One RCT looked at infrastructure interventions plus another intervention (financial
incentives with reminders) aimed at individuals, parents and carers compared to control.

e Three studies (1 cluster RCT and 2 cohort) looked at infrastructure interventions aimed at
healthcare provider compared to control. These studies looked at financial incentives or
feedback, or the use of algorithms to help with decision making.

o Four cluster RCTs looked at infrastructure interventions plus another intervention aimed
at healthcare providers compared to control. The studies looked at education, with
assessment and feedback; and bonuses or enhanced fee with feedback.

o Two cluster RCTs looked at infrastructure interventions (bonus for performance versus
enhanced fee for service) aimed at healthcare providers compared to a different
intervention.

e Two cohort studies looked at infrastructure interventions aimed at individuals, parents
and carers, and healthcare providers compared to control. The studies looked at
continuity of care and maternity services that offered vaccinations.

e Three studies (2 cohort studies, 1 non-randomised controlled trial) looked at
infrastructure interventions aimed at individuals, parents and carers, and healthcare
providers compared to a different intervention. These included comparing provider and
clinic continuity; using a vaccine manager versus enhanced usual care; and a public
health nurse delivered programme in public health clinics versus a family physician
delivered programme in family physician offices.

Note: The numbers of studies listed above is greater than the included study numbers
because there were five 3 arm studies and one 4 arm study (although 1 arm of a 3 arm
study, Birkhead 1995, is not included in this review because it is more relevant to the access
intervention review as explained in the summary of studies table in the next section.)

1.1.4.2 Excluded studies

The list of excluded studies with reasons for their exclusion are available in Appendix J.
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1.1.5 Summary of studies included in the effectiveness evidence.

Table 2 Summary of the characteristics of the primary studies for interventions aimed at individuals, parents and carers

Birkhead Cluster  Hospital Children Intervention 1: Food Referral to vaccination Measles Vaccine
1995 RCT paediatric aged 12 to vouchers provided clinic elsewhere uptake
clinics 59 months monthly instead of (reminder).
every 2 months until [Education provided
the child was too.]

vaccinated. [Education
provided too.]
Intervention 2:
Escorted to
vaccination section of
a paediatric clinic with
vouchers provided
afterwards. [Education
provided in all arms.]?
Caskey USA 188 Quasi- Paediatric Adolescents  Escalating delayed Usual care HPV Vaccine
2017 randomi clinics 11 to 17 cash incentives for the (Human uptake
sed years of age  1st, 2"d and 3 HPV papillomavir
controlle vaccine doses. us)
d trial
Kerpelma USA 850 RCT Community Children Threat of removal of Usual care. DTP Vaccine
n 2000 aged <2 welfare benefit. Encouraging words (Diphtheria,  uptake
years of age’ were used. tetanus,
pertussis),
polio, MMR
(Measles,
mumps, and
rubella), Hib
(Haemophilu
s influenzae

Vaccine uptake in the general population: evidence review for interventions to increase the
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type b),
HepB
(Hepatitis B)
Mantzari UK 1000 RCT Community Adolescents  Financial incentives Control (a reminder HPV Vaccine
2015 clinics aged 16 to and reminder text letter and information uptake
18 yearsold  message. leaflet that was sent to
both arms)
Minkovitz ~ USA 853 RCT Community Children Threat of removal of Control DTP, polio, Vaccine
1999 aged 3to 24  welfare benefit MMR uptake
months
Perkins USA 47845 Cohort Schools Girls aged 13 Intervention 1: Control (no mandate) HPV Vaccine
2016 study to 17 years Education mandate. uptake

Intervention 2: School
entry mandate.

1. Kerpelman 2000 recruited up to 6 years of age but the vaccine series completion data was measured at 2 years of age and this data was most relevant to
this review. Data up to 6 years of age was separate vaccine uptake data for DTP, polio, MMR, Hib, and HepB, which would be less straight-forward to
evaluate.

2. Comparisons with Intervention 2 of Birkhead 1995 can be found in the access evidence review. It is not used as a comparison in this review.

Table 3 Summary of the characteristics of the primary studies for interventions aimed at healthcare practitioners

Christy 2101 Cohort Hospital-based Children Algorithm for nurses Usual care DTP, polio, Vaccine
1997 study paediatric aged 2to 60 that served as a MMR, Hib uptake
primary care months guideline for
centres vaccination
management’
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Fairbrothe
r 2001

Fairbrothe USA

r 1999

Gavagan USA

2010

Gilkey USA

2019

Gilkey USA

2014

2815

3019

544

22983

71628

Cluster
RCT

Cluster
RCT

Cohort
study

Cluster
RCT

Cluster
RCT

Family
practices and
paediatric
clinics

Family
practices and
paediatric
clinics

Community
health centres

Health clinics

Paediatric and
family practice
clinics

Children 3 to
35 months of
age

Children 3 to
35 months of
age

Children
aged 0 to 18
years

Adolescents
aged 12 to
14 years

Adolescents
aged 11 to
18 years

Intervention 1: Bonus
for vaccination
performance and
feedback.
Intervention 2:
Enhanced fee for
service and feedback.
Intervention 1: Bonus
for vaccination
performance and
feedback.
Intervention 2:
Enhanced fee for
service and feedback.
Intervention 3:
Feedback only
Financial incentives for
physicians

Face-to-face physician
training coupled with
assessment and
feedback
Intervention 1: Face-
to-face physician
training coupled with
assessment and
feedback.
Intervention 2:
webinar physician
training coupled with
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Feedback on a clinical
issues unrelated to
vaccines.

Feedback on a clinical
issues unrelated to
vaccines.

Control. No financial
incentives and
feedback on
performance was the
same for both arms.
Control (waiting list
control arm with no
additional physician
training)

Usual care

15

DTP, Hib,
polio, MMR

DTP, Hib,
polio, MMR

General
childhood
vaccinations
2

HPV

HPV, Tdap
(Tetanus,
diphtheria,
pertussis),
MenACWY
Meningococ
calA,C, W
and ),
pertussis,

Vaccine
uptake

Vaccine
uptake

Vaccine
uptake

Vaccine
uptake

Vaccine
uptake
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assessment and MMR,
feedback. HepB,
varicella3
1. A picture of the algorithm can be seen in the evidence table for Christy, 1997.
2. Gavagan 2010 did not specify what vaccines were included — they were general vaccines for children.
3. The data for HPV and MenACWY vaccines were included in the analysis. However, the data for pertussis, MMR, Tdap, HepB and varicella vaccines

were excluded because they are not on the routine vaccination schedule for 11-18 years olds in the UK.

Table 4 Summary of the characteristics of the primary studies for interventions aimed at individuals, parents and carers, and healthcare

practitioners

Gill 2002 us Cohort
study
Landis USA 1252 Non-
1995 randomi
sed
controlle
d study
Llamas UK 587502  Cohort
2020 study

Primary care
clinics

Hospital wards

Maternity
services and
primary care

Infants <1
year old

Adults (age
was not
defined)’

Pregnant
women

Intervention 1: Same
provider and clinic for
prenatal and well-
childcare.
Intervention 2: Same
clinic but different
provider for prenatal
and well-childcare.
Vaccine-manager
group. Hospital nurse
practitioner who could
assess the need for
and dispense vaccines
independently.

Clinical commissioning
groups implementing
maternity services that
offered pertussis
vaccinations

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

uptake of routine vaccines by improving infrastructure FINAL (May 2022)

Different clinic and a
different provider for
prenatal and well-
childcare.

Enhanced usual care
group. Nurses required
prescription from a
physician.

Usual care (the
pertussis vaccine was
mostly delivered
through primary care)

16

DTP, polio,
Hib, HepB

Td (Tetanus,
diphtheria),
pneumococc
al, rubella,
measles?

Pertussis
vaccine

Vaccine
uptake

Vaccine
uptake

Vaccine
uptake
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Zelman Canada Approxi  Cohort Public health Infants <1 A public health nurse A family physician Rotavirus Vaccine
2014 mately study clinics and year old administered administered vaccine uptake
56412 family programme in public programme in family
physicians' health clinics physician offices
offices

1. The mean age for the vaccine-manager group was 57.22 years and the mean age for the enhanced usual care group was 52.77years. In the study overall

the mean age was over 50 years.
2. For this evidence review, only data for pneumococcal vaccine was relevant to the UK population aged 65+.
a) This is an approximation based on yearly birth rates in the areas where the interventions took place during the time of the study.

For the full evidence tables, please see Appendix D.
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1.1.6 Summary of the evidence

Summary of the quantitative evidence
Infrastructure interventions aimed at individuals, parents and carers compared to control

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

Table 5 Summary of effectiveness findings for financial incentives or penalties

Threat of removal of welfare benefit versus control (RR >1 favours financial threat)

0-5 years old

2 RCT 1703 RR 1.09 64 per 100 70 per 100 (58,  The studies could not differentiate change in Very low
(Kerpelma (0.91, 1.30) 83) vaccine uptake between threat of removal of

n 2000, welfare benefit or control.

Minkovitz

1999)

Threat of removal of welfare benefit versus control (RR >1 favours financial threat)
0-5 years of age, DTP vaccine uptake

1 RCT 853 RR 0.94 59 per 100 56 per 100 (50,  The study could not differentiate change in vaccine  Low
(Minkovitz (0.84, 1.05) 62) uptake between threat of removal of welfare benefit

1999) or control.

0-5 years of age, Polio vaccine uptake

1 RCT 853 RR 0.99 67 per 100 66 per 100 (60, The study could not differentiate change in vaccine  Low
(Minkovitz (0.90, 1.09) 73) uptake between threat of removal of welfare benefit

1999) or control.

0-5 years of age, MMR vaccine uptake

1 RCT 532 RR 0.99 70 per 100 69 per 100 (62, The study could not differentiate change in vaccine  Low
(Minkovitz (0.88, 1.11) 78) uptake between threat of removal of welfare benefit

1999) or control.
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NON-RCT: Cash incentive versus control (RR >1 favours delayed cash)
HPV 15t dose

1 (Caskey Quasi- 188 RR 1.62 47 per 100 75 per 100 (59, Increased with escalating delayed cash incentive. Low
2017) randomi (1.27, 2.05) 96)

sed

controlle

d trial
HPV 2 or more doses
1 (Caskey Quasi- 188 RR 1.53 33 per 100 51 per 100 (36, Increased with escalating delayed cash incentive. Low
2017) randomi (1.08, 2.17) 72)

sed

controlle

d trial
HPV 3 doses
1 (Caskey Quasi- 188 RR 2.89 13 per 100 36 per 100 (20, Increased with escalating delayed cash incentive. Low
2017) randomi (1.62, 5.16) 65)

sed

controlle

d trial

Table 6 Summary of effectiveness findings for education or school entry vaccination mandates

NON-RCT: Education mandate or school entry mandate versus control (RR >1 favours mandate)

Education mandate, HPV at least 1 dose

1 (Perkins  Cohort 46196 RR 0.98 52 per 100 51 per 100 (50, Increased with control. Low
2016) study (0.96, 1.00) 52)

Education mandate, HPV all 3 doses

Vaccine uptake in the general population: evidence review for interventions to increase the
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1 (Perkins  Cohort 46196 RR 0.97 35 per 100 34 per 100 (33, Increased with control. Low
2016) study (0.94, 1.00) 35)

School entry mandate, HPV at least 1 dose

1 (Perkins  Cohort 35266 RR 1.02 52 per 100 53 per 100 (50,  The study could not differentiate change in vaccine  Very low
2016) study (0.97, 1.07) 56) uptake between school entry mandate or control.

School entry mandate, HPV all 3 doses

1 (Perkins  Cohort 35266 RR 1.00 35 per 100 35 per 100 (33, The study could not differentiate change in vaccine  Very low
2016) study (0.93, 1.07) 37) uptake between school entry mandate or control.

Infrastructure interventions aimed at individuals, parents and carers compared to another intervention

Table 7 Summary of effectiveness findings for infrastructure interventions aimed at individuals, parents and carers compared to another
intervention

Financial incentive (vouchers) versus reminder (RR >1 favours financial incentive)

0-5 years

1 cRCT 69 RR 1.42 55 per 100 78 per 100 (55, Increased with financial incentive. Low
(Birkhead (1.01, 2.00) 100)

1995)

NON-RCT: School entry mandate versus education mandate (RR >1 favours school entry mandate)
HPV at least 1 dose

1 (Perkins  Cohort 14228 RR 1.04 51 per 100 53 per 100 (50,  The study could not differentiate change in vaccine  Very low
2016) study (0.99, 1.09) 56) uptake between school entry mandate or education
mandate.

HPV at least 3 doses

1 (Perkins  Cohort 14228 RR 1.03 34 per 100 35 per 100 (33,  The study could not differentiate change in vaccine  Very low
2016) study (0.96, 1.10) 37) uptake between school entry mandate or education
mandate.
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Infrastructure intervention plus another intervention aimed at individuals, parents and carers compared to control

Table 8 Summary of effectiveness findings for financial incentives with reminders

Financial incentives and reminder text message for 2nd and 3rd HPV dose verses control (RR >1 favours intervention)
Adolescents who were previously not invited for vaccination, 15t HPV dose

1 RCT 500 RR 1.45 20 per 100 28 per 100 (21,  Increased with additional reminder letter with Moderate
(Mantzari (1.05, 1.99) 39) financial incentives.

2015)

Adolescents previously unresponsive to invitations, 15t HPV dose

1 RCT 500 RR 2.27 10 per 100 24 per 100 (15, Increased with additional reminder letter with Moderate
(Mantzari (1.48, 3.48) 36) financial incentives.

2015)

Adolescents who were previously not invited for vaccination, 2" HPV dose

1 RCT 500 RR 1.52 16 per 100 24 per 100 (17, Increased with additional reminder letter with Moderate
(Mantzari (1.07, 2.18) 35) financial incentives plus a reminder text message

2015) for the 2" HPV dose.

Adolescents previously unresponsive to invitations, 2"® HPV dose

1 RCT 500 RR 3.06 6 per 100 20 per 100 (11, Increased with additional reminder letter with Moderate
(Mantzari (1.79, 5.24) 34) financial incentives plus a reminder text message

2015) for the 2" HPV dose.

Adolescents who were previously not invited for vaccination, 3'Y HPV dose

1 RCT 500 RR 1.87 12 per 100 22 per 100 (15, Increased with additional reminder letter with Moderate
(Mantzari (1.24, 2.81) 34) financial incentives plus a reminder text message

2015) for the 2" and 3 HPV dose.

Adolescents previously unresponsive to invitations, 3" HPV dose

1 RCT 500 RR 3.88 3 per 100 12 per 100 (6, Increased with additional reminder letter with Moderate
(Mantzari (1.82, 8.26) 26) financial incentives plus a reminder text message

2015) for the 2" and 3 HPV dose.
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Infrastructure interventions aimed at healthcare provider compared to control

Table 9 Summary of effectiveness findings for financial incentives or feedback aimed at healthcare provider compared to control

Financial incentives or feedback
Interventions aimed at healthcare providers versus control (summary) (RR >1 favours intervention)
0-5 years, bonus for performance

1 cRCT 1510 RR 1.24 44 per 100 55 per 100 (49, Increased with bonus for performance. Moderate
(Fairbroth (1.12, 1.37) 60)

er 1999)

0-5 years, enhanced fee for service

1 cRCT 1510 RR 1.15 44 per 100 51 per 100 (45, Increased with enhanced fee for service. Low
(Fairbroth (1.03, 1.28) 56)

er 1999)

0-5 years, feedback

1 cRCT 1510 RR 1.08 41 per 100 44 per 100 (39, The study could not differentiate change in vaccine  Very low
(Fairbroth (0.96, 1.22) 50) uptake between feedback or control.

er 1999)

NON-RCT: Financial incentives for physicians versus control (RR >1 favours financial incentive for physicians)
0-18 years old

1 Cohort 544 RR 1.10 90 per 100 99 per 100 (94, Increased with financial incentives for physicians. Low
(Gavagan study (1.05, 1.15) 100)
2010)

Table 10 Summary of effectiveness findings for processes and systems changes compared to control

NON-RCT: Algorithm to aid vaccination decision making for nurses versus control (RR >1 favours nurses’ algorithm)
0-5 years, DPT
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1 (Christy  Cohort RR 1.90 15 per 100 29 per 100 (21, Increased with algorithm to aid vaccination decision

1997) study (1.40, 2.59) 40) making for nurses.

0-5 years, polio

1 (Christy  Cohort 539 RR 1.81 15 per 100 28 per 100 (20, Increased with algorithm to aid vaccination decision Low
1997) study (1.29, 2.54) 39) making for nurses.

0-5 years, MMR

1 (Christy  Cohort 279 RR 1.65 19 per 100 31 per 100 (21,  Increased with algorithm to aid vaccination decision Low
1997) study (1.09, 2.51) 48) making for nurses.

0-5 years, Hib

1 (Christy  Cohort 794 RR 1.27 11 per 100 15 per 100 (10,  The study could not differentiate change in vaccine  Very low
1997) study (0.88, 1.83) 21) uptake between algorithm to aid vaccination

decision making for nurses or control

Infrastructure intervention plus other interventions aimed at healthcare providers compared to control

Table 11 Summary of effectiveness findings for intervention plus other interventions aimed at healthcare providers compared to control

Education, assessment and feedback versus control (RR >1 favours interventions)
Face-to-face physician education with assessment and feedback

2 (Gilkey cRCT 1630 RR 1.04 38 per 100 40 per 100 (30,  The studies could not differentiate change in Very low
2014, (0.78, 1.39) 53) vaccine uptake between face-to-face physician

Gilkey education with assessment and feedback or control.

2019)

Webinar education, assessment and feedback

Vaccine uptake in the general population: evidence review for interventions to increase the
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1 (Gilkey cRCT 1158 RR 0.96 32 per 100 31 per 100 (26, The study could not differentiate change in vaccine
2014) (0.81, 1.14) 37) uptake between webinar education, assessment
and feedback or control.

Feedback and financial incentives versus control (RR >1 favours interventions)
Feedback and bonus for good performance

2 cRCT 3386 RR 1.32 42 per 100 55 per 100 (51, Increased with feedback and bonus for good
(Fairbroth (1.23, 1.41) 59) performance.

er 1999,

Fairbrothe

r 2001)

Enhanced fee for service plus feedback

2 cRCT 3386 RR 1.31 42 per 100 55 per 100 (51, Increased with enhanced fee for service plus
(Fairbroth (1.22, 1.41) 59) feedback.

er 1999,

Fairbrothe

r 2001)

Education with assessment and feedback versus control (RR >1 favours interventions)
Face-to-face, 11-12 years, meningococcal

1 (Gilkey cRCT 1140 RR 1.15 54 per 100 62 per 100 (56, Increased with face-to-face education plus

2014) (1.04, 1.27) 68) assessment and feedback.

Face-to-face, 13-18 years, meningococcal

1 (Gilkey cRCT 1174 RR 1.01 71 per 100 72 per 100 (67,  The study could not differentiate change in vaccine
2014) (0.94, 1.09) 78) uptake between face-to-face education plus

assessment and feedback or control.
Face-to-face, 11-12 years, HPV 1%t dose

1 (Gilkey cRCT 1140 RR 0.90 32 per 100 29 per 100 (24, The study could not differentiate change in vaccine
2014) (0.75, 1.07) 35) uptake between face-to-face education plus
assessment and feedback or control.

Face-to-face, 13-18 years, HPV 15t dose

Vaccine uptake in the general population: evidence review for interventions to increase the
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1 (Gilkey cRCT 1174 RR 1.03 60 per 100 62 per 100 (56,  The study could not differentiate change in vaccine  Moderate
2014) (0.94, 1.13) 68) uptake between face-to-face education plus
assessment and feedback or control.

Webinar, 11-12 years, meningococcal

1 (Gilkey cRCT 1158 RR 1.11 54 per 100 60 per 100 (54, Increased with webinar education plus assessment  High
2014) (1.00, 1.22) 66) and feedback.

Webinar, 13-18 years, meningococcal

1 (Gilkey cRCT 1192 RR 0.92 71 per 100 66 per 100 (61, Increased with control. High
2014) (0.85, 1.00) 71)

Webinar, 11-12 years, HPV 15t dose

1 (Gilkey cRCT 1158 RR 0.96 32 per 100 31 per 100 (26, The study could not differentiate change in vaccine = Moderate
2014) (0.81, 1.14) 37) uptake between webinar education plus

assessment and feedback or control.
Webinar, 13-18 years, HPV 15t dose

1 (Gilkey cRCT 1192 RR 0.97 60 per 100 58 per 100 (53,  The study could not differentiate change in vaccine = Moderate
2014) (0.88, 1.06) 63) uptake between webinar education plus
assessment and feedback or control.

Infrastructure interventions aimed at healthcare providers compared to a different intervention

Table 12 Summary of effectiveness findings for interventions aimed at healthcare providers compared to a different intervention

Bonus for performance versus enhanced fee for service

0-5 years old

2 cRCT 3386 RR 1.01 55 per 100 55 per 100 (49,  The studies could not differentiate change in Very low
(Fairbroth (0.90, 1.14) 62) vaccine uptake between bonus for performance or

er 1999, enhanced fee for service.
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Fairbrothe
r 2001)

Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to control

Table 13 Summary of effectiveness findings for interventions aimed at individuals, parents and carers, and healthcare providers
compared to control

NON-RCT: Interventions aimed at pregnant women, and healthcare providers versus control (summary) (RR >1 favours intervention)
Provider continuity

1 (Gill Cohort 110 RR 1.26 77 per 100* 97 per 100 (85, Increased with provider continuity. Low
2002) study (1.10, 1.45) 100)

Clinic continuity

1 (Gill Cohort 143 RR 1.03 77 per 100* 80 per 100 (66, The study could not differentiate change in vaccine  Very low
2002) study (0.86, 1.22) 94) uptake between clinic continuity or control.

Maternity services offering vaccinations

Llamas Cohort 587502 RR 0.92 77 per 100* 70 per 100 (70, Increased with control. Low
2020 study (0.92, 0.92) 70)

* The 77 per 100 is not an error and represents the absolute effects in the control arms for these trials by coincidence.

Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to a different intervention

Table 14 Summary of effectiveness findings for interventions aimed at individuals, parents and carers, and healthcare providers
compared to a different intervention

NON-RCT: Provider continuity versus clinic continuity (RR >1 favours provider continuity)

Vaccine uptake in the general population: evidence review for interventions to increase the
uptake of routine vaccines by improving infrastructure FINAL (May 2022)
26



FINAL
Increasing vacine uptake by improving infrastructure

0-5 years old
1 (Gill Cohort 121 RR 1.23 79 per 100 97 per 100 (86, Increased with provider continuity. Low
2002) study (1.09, 1.39) 100)

NON-RCT: Public health nurse delivered programme in public health clinics versus family physician delivered programme in family physician offices
(RR >1 favours public health nurse delivered programme in public health clinics)

Rotavirus vaccine dose 1

1 (Zelman Cohort 5641 RR 2.50 38 per 100 95 per 100 (91, Increased with public health nurse delivered Very low
2014) study (2.40, 2.60) 99) programme in public health clinics.

Rotavirus vaccine dose 2

1 (Zelman Cohort 5641 RR 2.72 34 per 100 92 per 100 (88, Increased with public health nurse delivered Very low
2014) study (2.60, 2.85) 96) programme in public health clinics.

NON-RCT: Vaccine-manager group versus enhanced usual care group (RR >1 favours vaccine-manager group)
65+ years old

1 (Landis  Non- 1252 RR 11.08 1 per 100 15 per 100 (8, Increased with vaccine-manager group. Low
1995) randomi (5.91, 28)
sed 20.79)

Sensitivity analysis (removed studies at high risk of bias)

Table 15 Summary of effectiveness findings for intervention plus another intervention aimed at healthcare providers compared to
control

Feedback plus a different intervention versus control (RR >1 favours intervention)
Feedback and bonus for good performance

1 cRCT 1510 RR 1.34 41 per 100 54 per 100 (49, Increased with feedback and bonus for good Moderate
(Fairbroth (1.20, 1.49) 61) performance.
er 1999)

Enhanced fee for service plus feedback

Vaccine uptake in the general population: evidence review for interventions to increase the
uptake of routine vaccines by improving infrastructure FINAL (May 2022)
27



FINAL
Increasing vacine uptake by improving infrastructure

cRCT 1510 RR 1.24 41 per 100 50 per 100 (45, Increased with enhanced fee for service plus Moderate
(Falrbroth (1.11, 1.39) 57) feedback.
er 1999)

Table 16 Summary of effectiveness findings for interventions aimed at healthcare providers compared to a different intervention

Bonus for performance versus enhanced fee for service (RR >1 favours bonus for performance)

0-5 years old

1 cRCT 1510 RR 1.08 50 per 100 55 per 100 (49, The study could not differentiate change in vaccine  Very low
(Fairbroth (0.98, 1.19) 60) uptake between bonus for performance or

er 1999) enhanced fee for service.

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

Findings related to infrastructure taken from the barriers to and facilitators for vaccine uptake reviews in evidence review B. For more details and
additional findings please refer to this review. In the following table Gypsy, Roma and Travellers have been abbreviated to GRT to make the
finding less unwieldy, however these apply to all 3 groups unless otherwise specified.

Table 17 Summary of the key qualitative findings relating to infrastructure

Pregnant women
Vaccine safety, effectiveness, assessment of risk and discussions

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

Training needs

Pregnant women Midwives say that they are not trained to administer vaccines. Low
People aged 65 years and older

Lack of information

People aged 65 Emergency department nurses say that their usual training does not include vaccines for people aged 65 years and over. Very low
years and older As a result, they do not know enough about vaccines for people aged 65 years and over in order to advise them and

administer vaccines. They also say that they do not have information to hand about the relevant vaccines for people aged

65 year and over.

Sources of information and influence: discussing vaccination with healthcare providers

People aged 65 GPs say that they are very busy. This is why vaccines for people aged 65 years and over are not often administered. Low
years and older

Babies and children aged 0-5 years
Discussions with healthcare practitioners and gaining consent

Babies and Parents (including parents who are immigrants* and orthodox Jews) and GPs view GPs as experts, and they agree that
children aged 0-5 there is not enough time allowed in consultations to discuss vaccination satisfactorily. Parents and GPs felt reluctant to
years initiate discussion about vaccines during consultations because of the rushed nature of general practice, but parents liked

being able to ask questions about vaccines. Some parents preferred to seek information at children’s centres, where they
can discuss vaccines with other parents.
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* Immigrants include people who had lived in the Netherlands for at least 1 year (mostly people from Morocco, and Turkey,
as well as some from Afghanistan, Somalia, Poland and Belgium), and Somali immigrants living in Sweden

Incentives aimed at parents or staff

Babies and Parents (including orthodox Jews) and commissioners have varying opinions with regards to the acceptability of quasi- Moderate
children aged 0-5  mandatory vaccinations. All parents thought that this was preferable to financial incentives and some parents and
years commissioners agreed that these schemes seem fair and that children who are at risk of transmitting disease should be

excluded from school or childcare. However, other parents and commissioners believed that this would not allow free will,
would be unfair on the child and could cause greater problems, such as the prosecution of parents. Parents also discussed
whether this would cause a divide between parents who could and could not choose to home school there children, as
those that could home school would still be able to make a choice about vaccinations.

Babies and Many parents thought that quasi-mandatory vaccination would be useful in day care settings, where children of different Moderate
children aged 0-5  ages will be mixing but some of the younger children will not have had all of their vaccinations yet. However, this would not
years apply to parents of all children because some families do not use day care and so a mandate may not increase vaccination

in these children.
Babies and Parents (including ultra-Orthodox Jewish parents) do not like the idea of financial incentives being provided to them in Moderate
children aged 0-5  order to encourage vaccination. Almost all parents disagreed with the idea of financial incentives being used to encourage
years vaccination. Some parents believed that this could cause a divide between rich and poor because richer parents would

have more autonomy as they could afford to disregard a financial incentive. However, this incentive could facilitate
increased vaccine uptake by parents from lower socioeconomic groups There were some concerns that schemes that
provided incentives for parents whose child had yet to be vaccinated was rewarding bad behaviour and could encourage
parents to delay their child’s vaccinations so that they could receive the incentive. In addition, some parents believed that
an incentive scheme would be too costly to administer if it was universal and would be hard to enforce.

Babies and Healthcare practitioners think that vaccination targets are unhelpful in certain circumstances but parents (including High
children aged 0-5  immigrant parents) do not like them. Some parents felt that advice about vaccines is motivated by money and access to
years funding instead the child’s best interests. They would like payments for meeting vaccination targets to be removed. Health

visitors said that targets put them under additional pressure, and they are concerned that children who should be
exempted are included in the target population. However, in general they find targets helpful because they are a surrogate
for ‘health’. GPs said that they are punished by target-setting if they have parents who will not accept vaccines.

Process and implementation issues

Babies and Health visitors have divided opinions about whether they should be administering vaccinations. Some health visitors have Low
children aged 0-5 the skills to administer a vaccine, but others do not.
years
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Babies and
children aged 0-5
years

Babies and
children aged 0-5
years

Health visitors and parents agree that discussing vaccinations soon after birth is problematic as parents have other
priorities at that point. Health visitors said that they are required to discuss vaccinations when the child is 14-28 days old.
They would like to have additional visits to discuss vaccines. Parents of new babies would like vaccination appointments
rearranged to a later date because they are overwhelmed at that stage and unable to think about vaccinations.

Low levels of contact with health visitors during the preschool years (once the child is no-longer a baby) can negatively
affect vaccination levels.

Parents said that health visitors have a good level of early contact, but this is not the case so once the child is no longer a
baby. The lack of contact during the pre-school period leads some parents to question the importance of pre-school
vaccines.

Themes that are specific to people with anthroposophical beliefs

Babies and
children aged 0-5
years

Parents with anthroposophical beliefs liked anthroposophic child welfare clinics because they felt that these clinics
dedicate more time to informing parents about vaccinations, they could phone them at any time with questions and they
perceived the advice they were given as being balanced. [However, it is unclear whether these clinics are facilitators to
increase vaccine uptake or whether the lack of pressure to vaccinate had a negative effect on uptake.]

Young people aged 11-18 years
Implementation of the vaccination programme

Young people
aged 11-18 years

Young people
aged 11-18 years

Young people
aged 11-18 years

Young people
aged 11-18 years

Nurses struggle with competing time commitments that reduce their ability to promote and provide vaccinations. Nurses
frequently described lacking time to engage fully with the vaccination programme including delivering
educational/information sessions and chasing up consent forms. Some nurses provided many different services within
schools and felt they lacked the capacity to provide vaccinations as well. Others felt their primary nursing duties suffered
when they were dedicating a large portion of their time to delivering vaccines.

Having dedicated administrative staff within teams was also viewed as key to effective HPV programme delivery, as were
good working relationships within the CHIS team, and between the CHIS and the immunization team.

Nurses and school staff felt that nurses were best placed to implement vaccination programmes because they have built a
relationship with the school and students.

They thought that having a dedicated school nurse improved the vaccination programme and increased uptake.

Some nurses felt that schools should take an active role in implementing the vaccination programme by providing staff to
attend the vaccination sessions. Having a nominated person was highlighted as important in promoting and facilitating the
vaccination sessions and it was helpful to have school staff to collect and supervise the children while they wait for their
vaccinations
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The nurses felt that vaccination was a shared responsibility between themselves and the school staff. They reported that
some schools were unsupportive and less willing to facilitate the vaccination programme. In addition, they mentioned that
they sometimes encountered difficulties in securing appropriate facilities to run immunisation clinics.

However, school staff reported difficulties in scheduling time for multiple vaccination clinics in the school calendar and with
the minimum disruption to lessons. There were also competing demands on suitable rooms to hold the vaccinations (due
to exams for example).

Young people Teachers and schools can play an important role in communicating information about vaccinations to girls and parents, Low
aged 11-18 years  helping ensure consent forms are completed and that the girls wear suitable clothes to make vaccination easy on the day.
Young people Practice nurses felt unsupported after being delegated responsibility for the Men ACWY catch-up campaign. Other staff Low

aged 11-18 years  either were not aware of the campaign or did not give it priority because it is not a targeted vaccine.
Multiple age/ life stage categories (finding presented in the studies spanning age/ life stage categories section)

Implementation and delivery
Multiple age/ life The use of financial incentives based on uniform target vaccination rates can discourage effort in areas with harder to Moderate
stage categories reach populations.

Financial incentives aimed at increasing providers effort to vaccinate do not reflect differences in populations across the
country. They are seen to unfairly penalise providers in underserved communities who may expend a lot of effort but fail to
reach the 90% target for childhood vaccination. GPs in other areas may reach targets with much less effort due to their
population demographics. This can be discouraging, cause resentment and may lead to reduced effort to increase
vaccination.

Multiple age/ life Healthcare providers reported a number of challenges to achieving vaccination targets. These included: the use of Low
stage categories performance targets; vaccine shortages; frequent changes to vaccination schedules and a lack of continuity of care.
Performance targets were unpopular with healthcare providers as they led to feelings of stress and powerlessness and
reduced their ability to provide more holistic care. Uncertainty around the vaccination schedule was caused by frequent
changes in the schedule and the associated changes in information about side effects and this could cause problems when
dealing with patient questions. A lack of continuity of care was considered problematic because this can result in
incomplete patient records, difficulties in managing vaccination targets and different healthcare practitioners (such as
pharmacists) may not provide the same level of information and discussion with the patient.
Multiple age/ life Appointment times are usually fixed and short which results in rushed discussions between healthcare providers and High
stage categories parents or individuals about vaccinations. As a result, healthcare providers feel pressured and limited in their ability to
provide effective care because during these short appointments they may be expected to discuss, gain consent and
administer vaccines. This can be exacerbated by communication barriers if the patient is not fluent in English. Romanian
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and Polish parents also feel rushed and not listened too and this can negatively affect their decision to vaccinate their
children.

Barriers linked to the re-organisation of the NHS in 2013

Multiple age/ life
stage categories

Multiple age/ life
stage categories

Screening and immunisation teams are considered to be an important resource and potential strength of the new system. Moderate
However, their dual accountability to PHE and NHS England has complicated defining their role and achieving a good

balance between commissioning and supporting providers resulting in a lot of variation in how they operate. Many SITs are

short staffed and have problems attracting staff, which reduces their ability to performance manage immunisation

providers.

Strategies used to overcome issues included: NHS England providing SITs with real time immunisation uptake statistics
via a data management system, and data sharing agreements to enable LA Public health teams fulfil their assurance
responsibilities. There were also a number of ad hoc and sometimes short lived (due to funding constraints) mitigating
strategies at local levels: such as a CCG prioritising finding for immunisation and a LA public health team linking SITs with
schools and community based children’s centres.

There is a huge inconsistency in training provision because it is not clear what role SITs should play in helping ensure that  Moderate
healthcare practitioners are trained appropriately. Different approaches are used in different places such as getting local

universities to provide essential skills courses for practice nurses, having practice nurses set up monthly training sessions

supported by their CCG and a management company.

Facilitators from GP practices with high uptake

Multiple age/ life
stage categories

Multiple age/ life
stage categories

Multiple age/ life
stage categories

Building positive relationships between medical staff and patients over time was considered to be vital in achieving Moderate
increased vaccine uptake. The examples cited involved people being offered vaccinations by their ‘named GP’; using

antenatal appointments with GPs to establish relationships that could improve adherence to postnatal care plans (including
vaccinations); providing appointments with child vaccination specialist nurses that allowed sufficient time to address

parental concerns and having consultations with homeless people that were not time limited.

Having well trained, designated staff who were up to date with current guidance on vaccinations was linked to increased Moderate
uptake by staff. The designated individuals, including administrative staff as well as nurses, were responsible for

vaccinations and accountable to practice managers. Regular training events and updates on the latest guidance were in

place in all practices and having the latest vaccine guidance embedded in the IT system to automatically prompt clinicians

was thought to be helpful.

Team-work was highlighted as an important factor in achieving vaccine uptake. This involved a multidisciplinary approach Moderate
working with colleagues in other fields, such as health visitors who hold baby clinics and visit parents at home to discuss

vaccinations and CCG immunisation leads who could provide expertise to answer questions and address concerns. In

addition, having an element of competition within and between practices was also linked to increased vaccine uptake.
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Gypsy, Roma and Traveller specific issues (or only raised by GRT in this section)

GRT Healthcare providers reported a lack of funding to carry out work with GRT communities to promote vaccine uptake. This Moderate
lack of funding affects work with the Roma communities in particular in some areas and may be due to commissioners and
senior managers failing to understand the complex nature of working with these communities. Rather than being proactive
in trying to address inequalities and promote vaccine uptake routinely, vaccination services are now seen to be more
reactive with catch up campaigns in the case of outbreaks. Service providers also raised concerns that there was a lack of
fund for training staff carrying out immunisations and schools may be prevented from taking part in immunisation
campaigns by the lack of money to provide consent forms in other languages.

GRT NHS reforms have led to system changes that make it hard for healthcare providers to provide vaccinations because Moderate
teams that are involved in commissioning work do not necessarily have any involvement in its delivery and therefore things
like training of staff may be overlooked.

GRT Continuity of care helps build positive relationships between GRT and healthcare providers that can be influential in Moderate
decision making concerning vaccinations. Many GRT report having positive relationships based on trust and respect that
often developed by attending the same GP practice and seeing the same health practitioners over a prolonged period of
time. However, there were a few accounts of negative encounters with health practitioners which had damaged
relationships when for example staff did not take time to discuss vaccinations or were judgemental about their decisions.
Healthcare providers also noted the importance of continuity of care in building relationships, but that this could be time
consuming.
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Mixed methods summary of the quantitative and qualitative evidence

The barriers and facilitators in the diagram are summarised versions of the findings that were considered to be the most important from the
qualitative evidence relating to infrastructure presented in Table 17. Possible links between barriers and corresponding facilitators are shown in the
diagram, with the quantitative evidence mapped onto the related qualitative themes. See section 1.1.3 Methods and process for more details.

Figure 1 Diagrammatic summary of the barriers and facilitators to vaccine uptake with infrastructure interventions mapped onto them.
RR= risk ratio. CND = could not differentiate.

Non-RCT — Vaccine delivery comparisons

* Vaccine manager vs enhanced usual care RR 2.50
(2.40, 2.60)

* Maternity services offering vaccinations vs control
RR 0.92 (0.92,0.92)

Cohort — Algorithm for vaccine decisions vs control
+ Algorithm RR1.90 (1.4,2.59)

Parental incentives vs control
Non-RCT: Cash incentives RR 1.62 (1.27, 2.05)
cRCT: Threat of welfare benefit removal RR CND

Financial incentives

+ cRCT: Vouchers versus reminder RR 1.42 (1.01, 2.00)

* RCT: Reminder letter with financial incentives and
reminder text message vs control RR 1.45 (1.05, 1.99)

¢RCT - Clinician feedback vs control
* Feedback RR CND

Clinician financial incentives vs control

* cRCT: Bonus for performance RR 1.24 (1.12, 1.37)
* CRCT: Enhanced fee RR 1.15 (1.03,1.28)

* Cohort: Financial incentives RR 1.10 (1.05, 1.15)

cRCT — Feedback + another intervention vs control
* Feedback & bonus RR1.32 (1.23, 1.41)
* Enhanced service fee & feedback RR 1.31(1.19, 1.43)

Barriers

Lack of time to discuss, gain consent and give vaccinations

Midwives not equipped to routinely give vaccinations

Limited opportunities for health visitors to discuss
vaccinations with new parents/carers

Not taking the time to discuss vaccinations can harm
patient-clinician relations and trust

Facilitators

control

RR>1 favours 1%t intervention, <1
favours second intervention or

Continuity of care helps build positive relationships
that can aid a patient’s vaccine decision making

——— * Clinic continuity vs control RR CND

Cohort — Continuity of care
* Provider continuity vs control RR 1.26 (1.1, 1.45)

+ Provider continuity vs clinic continuity RR 1.23
(1.08,1.39)

Lack of continuity in care can cause difficultiesin
managing patient records and meeting vaccination targets

Having designated, well-trained, administrative staff

and nurses can help to improve vaccination —

programmes

Cohort = Public health programme vs clinician-delivered
programme
* Public health programme RR 2.50 (2.40, 2.60)

| Lackof training for medical staff to be able to confidently

provide information to patients and to give the vaccine,
sometimes linked to a lack of funding

Changes in organisation and in the vaccination schedule
makes it difficult to manage immunisation programmes

Having a nominated member of school staff can help
to improve the running of school HPV vaccination
clinics

| Patient financial incentives could cause divide between

rich and poor

Cooperation of teachers and schools can help young
people be prepared for the vaccination session

Lack of cooperation from some schools makes it difficult to
facilitate HPV vaccine programmes

Targets and incentives could cause inequalities. Patients

/| may question the clinician’s mativation for vaccination

A multidisciplinary team approach between clinic staff,
health visitors and immunisation leads can increase
uptake

Targets could result in some vaccines being prioritised over
others

Mandatory vaccines remove choice and could lead to
parental prosecution

Non-RCT — Vaccine mandates
Education mandate RR CND

cRCT — Clinician bonus vs enhanced fee
+ Clinician bonus RR CND

School entry mandate RR CND

School entry vs education mandate RR CND
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% | cRCT - Feedback + another intervention vs control

* Face-to-face education, assessment & feedback
RRCND

Face-to-face education, reminders & feedback
RR 1.50 (1.39, 1.62)

Webinar education, assessment & feedback
RRCND

cRCT - Family and clinician intervention
*+ Face-to-face education, provider reminders and
feedback & patient phone calls RR 1.56 (1.45, 1.68)
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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

One of the eleven studies looked at an intervention relevant to this review (financial
incentives). A summary of this study is given in 1.1.8 Summary of included economic
evidence. Detailed information and a quality checklist for this study 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

One cost-utility study (conducted in the UK from an NHS perspective) looked at the impact of financial incentives on vaccine uptake in a population
of people who use injectable drugs (PWID).

Incremental

Study Comparators Incremental cost QALYs ICER Uncertainty Applicability Limitations
Rafia 2016 No £21.86 0.0032 £6,831.25 The economic analysis was Partially Minor
UK contingency (£25.13, 2021 (£7,853.93, most sensitive to the time applicable limitations
NHS perspective management  GBP) 2021 GBP) honzqn, the chronicity rate
Contingency f0||OV\./InngB.\{ exposure, .the
management duration individuals remain at

) o . increased risk of HBV infection
(financial incentives) (i.e. remain PWID), the
People who inject incidence rate for HBV, discount
drugs rates for both costs and benefits

and the cost associated with
training/supervision.

The use of contingency
management has an 88.51%
and 97.60% probability of being
considered cost-effective at
willingness to

pay thresholds of £20,000 and
£30,000 per quality-adjusted life
years gained, respectively,
under the base-case
assumptions.

1.1.9 Economic model

Original health economic modelling was not prioritised for this review question.

A costing analysis was undertaken for incentivised consent form return and is detailed in evidence review J.
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1.1.10 Unit costs

The fees payable to GP providers for delivery each of the vaccines relevant to this
guideline are given below.

Resource Unit costs Source

Vaccine fee for service £10.06 British Medical Association:

(excluding pneumococcal Vaccinations fees and

PCV and MMR catch-up) arrangements

Vaccine fee for service £15.02 British Medical Association:

(pneumococcal PCV) Vaccinations fees and
arrangements

Vaccine fee for service £5 British Medical Association:

(MMR catch-up) Vaccinations fees and
arrangements

1.1.11 Economic evidence statements

One cost-utility analysis found that in people who inject drugs, a contingency
management scheme using financial incentives to increase uptake of the hepatitis B
vaccine was cost-effective with an ICER of £7,854 compared with no incentives. This
analysis was assessed as partially applicable with minor limitations.

1.1.12 The committee’s discussion and interpretation of the evidence

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

1.1.12.1. 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.

1.1.12.2 The quality of the evidence

The committee noted that the quality of the quantitative evidence ranged from high to
very low as assessed using GRADE. This was due to downgrading for risk of bias
due to methodological issues in the ways the studies were designed or carried out, or
poor reporting. Many of the studies did not provide information about how data was
collected, or they lacked blinding of staff during data collection leading to a risk of
bias. In addition, many outcomes were downgraded for imprecision as their 95% Cl
crossed the line of no effect and they were unable to differentiate between
interventions or intervention and control. The evidence was provided by a mixture of
RCTs, cluster RCTs, non-randomised or quasi-randomised trials, and cohort studies.

Although the GRADE quality of evidence for Zelman 2014 was low, the effect size
was strongly in favour of a public health nurse programme using public health clinics
increasing vaccine uptake compared to a family physician delivered programme.
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However, this study was based in Canada, which has a widely spread-out population
in some areas than the UK, and so the committee thought that the evidence was not
particularly generalisable to the UK and so the study was downgraded for
indirectness. They did note, however, that public health hubs are being used for
COVID -19 vaccination in the UK, but this is not currently a routine vaccination.

The committee noted that although vaccine uptake in Llamas 2020 appeared to
favour Clinical Commissioning groups (CCGs) that provided pertussis vaccinations
through primary care over those who provided pertussis vaccinations using maternity
services, solid conclusions could not be drawn because of the low quality of the
evidence. In this study, vaccine uptake increased in all of the study groups over time
but there were differences in the baseline vaccination rates. The authors also
highlighted issues with data reporting, as vaccination uptake was calculated using a
system based on primary care records, which would not necessarily have been
updated by the maternity services in the intervention arm. As such, the committee did
not think they could make recommendations based on this evidence.

There was some evidence examining the effectiveness of using financial incentives
or penalties (removal of welfare benefits) targeting individuals, parents, or carers.
The evidence could not differentiate the effect on vaccine uptake for removal of
benefit compared to control and was low or very low quality. In comparison, cash
incentives for vaccination were associated with an increase in HPV uptake, although
the evidence was low quality and from a quasi-randomised controlled trial.

1.1.12.3 Advantages and disadvantages
Incentives or penalties aimed at individuals, parents or carers (as appropriate)

The committee discussed the ethics of using financial incentives to increase vaccine
uptake. The quantitative evidence suggested this could be effective, particularly for
the HPV vaccine where cash incentives increased vaccine uptake in comparison to
control (Caskey 2017). In contrast the effect of threats of removal of welfare benefits
on vaccine uptake could not be differentiated from control. Financial incentives
combined with reminders also resulted in vaccine uptake (Mantzari 2015), but the
committee could not determine whether the effect was due to the financial incentives,
reminders, or both. Although it appears that financial incentives could increase
vaccine uptake, the qualitative evidence was less in favour of this type of
intervention, highlighted with parents of 0-5 year old children reporting that they
disliked the idea because they thought it could have a greater coercive effect on
parents from lower socioeconomic groups who would be more likely to accept the
incentive out of financial need than wealthier parents (see the summary of qualitative
evidence section above and evidence review B for more details). The committee also
had uncertainties around what value of cash incentive would be effective and thought
that the amount is likely to vary across areas depending on the socioeconomic status
of the population. Such a scheme could be costly (as noted by the parents in the
qualitative findings) if it were offered universally and therefore might be better
targeted at people in areas of low uptake. The committee noted that without
targeting, incentives might be provided to people who would already be willing to
vaccinate their child and therefore not be as cost-effective as if they were directed at
groups with lower vaccine uptake.

The committee discussed whether incentivising groups with low uptake would be
rewarding unwanted behaviour or whether this approach could be an appropriate
means of increasing vaccination rates in these groups, and as a result improving
equality in society. The use of financial incentives was also viewed negatively by
some parents as rewarding parents who failed to vaccinate their children and it was
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suggested that this could lead to people delaying vaccination to access the reward.
The evidence in this review concerned cash incentives, but other, non-financial
incentives may also be effective at increasing vaccine uptake. From their experience,
one example was a GP surgery organised fun day with events and bike repairs
where vaccinations were available.

Considering the weak evidence for effect on vaccine uptake and the uncertainties
around the size of the incentive, the committee decided against making a
recommendation for the use of financial incentives to increase vaccine uptake.
However, they recognised that incentives could be an effective method of increasing
uptake and so they made a research recommendation to investigate this further. This
is aimed at determining the effectiveness and acceptability of financial and non-
financial incentives in the UK (see Appendix K, research recommendation 2). The
committee thought it was important that both financial and non-financial incentives
are considered, as financial rewards may not be acceptable in some communities.
The committee agreed that it is important to consider whether there are specific
interventions that would be most effective in populations with low vaccine uptake, as
these groups have the potential for the greatest increase in vaccination rates. They
did not limit the population in the research recommendation to people in areas of low
uptake or to people in groups with low uptake because they wanted to know whether
incentives would be effective and acceptable in the wider population as well as in the
aforementioned groups. However, as written, the research recommendation could be
carried out by focusing on communities with low uptake if the researchers chose to
take this approach. In addition, the committee had already written a research
recommendation aimed at identifying effective and acceptable interventions targeted
specifically at populations identified as having low vaccination uptake (see Appendix
K'in evidence review B). These could include incentives.

There was additional evidence concerning the use of financial incentives in the
evidence review which looked at the acceptability and effectiveness of specific
named interventions (evidence review J). This evidence was considered by the
committee alongside the evidence in this current review. However, the financial
incentives in the review J were linked to consent form return rather than vaccine
uptake. The study by Forster 2017 showed that incentivising HPV consent form
return could increase the number of consent forms returned. Although this study did
not report vaccine uptake, the committee agreed that consent form return could be
taken as a proxy for uptake because, in their experience, most of the additional
replies would give consent for vaccination rather than refusal (see review J for more
information). The committee therefore agreed that incentivising consent form return
could be an effective way to promote decision-making for school-based vaccinations
and made a recommendation in favour of this (for more information about this
recommendation and others concerning gaining consent see evidence review J).

Education and school entry vaccination mandates

Evidence for education and school entry mandates was based in the USA and was
limited because many of the identified studies used the same data set and
overlapped in time with the included study by Perkins 2016. These were therefore
excluded to prevent double counting of results. The HPV education mandate did not
increase uptake, and instead marginally higher uptake was seen in the areas without
this mandate. However, this evidence was from a low quality cohort study. In
addition, the results could not differentiate between HPV school entry vaccination
mandate and no vaccination mandate.

The committee discussed the ethics and logistics of using vaccine mandates to
increase uptake and decided that the evidence in favour of mandates would have to
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be very strong if this was to be considered. The evidence from the included study is
low to very-low quality and did not show an increase in vaccine uptake with
mandation so the committee agreed that there was no evidence currently to support
the implementation of vaccine mandates in the UK. They agreed that before
mandates could be considered it would also be essential to overcome existing
barriers that prevent people from being vaccinated or vaccinating their children, such
as problems with accessing vaccination services; a lack of balanced, reliable
information and the ability to discuss it with providers when needed.

School entry mandates might be particularly hard to implement as they may not be
enforceable in private and independent schools. These differences could create
inequalities as some people will be able to make decisions about vaccinations if the
mandate does not apply to their school or if they are able to home school or move
their children to a different school, Other people who do not have these options will
be subject to the mandate to access education. The committee also expected that
such a mandate would be very unpopular and could cause a public backlash against
vaccination. The qualitative findings reported mixed views about quasi-mandatory
vaccinations. Some parents supported the use of these schemes as a means of
ensuring that their child is surrounded by other vaccinated children and noted that
this was especially important at places like nurseries where some children are too
young to be vaccinated but could still be infected. It was suggested that this will also
help to protect children who could not be vaccinated for medical reasons. In contrast,
other parents believed that a mandate would remove free will, would be unfair on the
child if they were excluded from school due to the refusal of their parents to allow
vaccination and could increase inequalities as discussed above, or even lead to the
prosecution of parents. Finally, the committee noted that mandatory HPV vaccination
should not be necessary because the UK has one of the highest HPV vaccination
uptakes in the world: UKHSA (previously known as Public Health England) reported
that 83.9% of Year 9 girls completed the 2-dose HPV vaccination course in 2018/19.
They also noted that in Italy, the introduction of a mandate for certain vaccinations
has actually had the unintended consequence that non-mandatory vaccines were
perceived to be less important (Bonanni 2001).

Although the committee decided against making a recommendation for mandatory
vaccination, they recognised that there is currently limited evidence on this type of
intervention. For this reason, they decided to include a research recommendation to
examine the effectiveness and acceptability of quasi-vaccine mandates in the UK
(see Appendix K, research recommendation 3). This should provide more detailed
quantitative and qualitative evidence on which to judge the impact of vaccine
mandates when making recommendations in future guideline updates.

Incentives for providers

Data from Fairbrother 1999 showed that vaccine uptake was increased when
providers were given bonuses for performance or enhanced fees for service in
comparison to control. Gavagan 2010 also showed that financial incentives for
physicians increased uptake compared to control. The committee agreed that
financial payments could incentivise providers to increase their efforts to vaccinate
people. They noted that in the UK, GPs already receive payment for vaccinations to
cover the cost of the vaccination and the time taken to identify eligible people, invite
them to for vaccination, and administer the vaccinations. There are additional
payments for vaccinations available under the Quality and Outcome Framework
(QoF) if certain conditions are met, such as vaccinating 90-95% of children who
reached 18 months old in the preceding 12 months with at least one dose of MMR
(Annex A: new QOF indicators for 2021/22). However, the committee noted that in
some areas it may be much harder to obtain the level of vaccination needed to
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trigger a reward because they may contain larger numbers of people who are difficult
to reach, such as those in more deprived areas or with larger immigrant communities
who do not speak English. This may be discouraging for these providers as they may
need to expend a lot more effort to obtain a lower vaccination rate than providers in
other areas with higher baseline rates of uptake. Issues about the use of uniform
target vaccination rates to access incentives and the difficulties of reaching
vaccination targets were also apparent in the qualitative findings. The committee
noted that adapting the point at which the rewards are available to take this into
account could incentivise providers in areas of low uptake, but the QoF targets are
set nationally by NHS England. The qualitative findings also highlighted that some
parents felt that vaccination targets meant that providers’ advice about vaccines was
motivated by money. These parents therefore thought that payments for meeting
vaccination targets should be removed. This would prevent any conflict of interest
affecting the advice given by the provider. Given the limited evidence on incentives
for providers; that provider incentives are subject to change and it is unclear what
types and levels of incentives are most effective in the UK, the committee decided to
include a research recommendation to identify whether there are any types of
provider-based incentives that could result in increased immunisation rates in the UK
(see Appendix K, research recommendation 1). The committee decided that research
should evaluate both the effectiveness and acceptability of these types of
interventions because the acceptability of the interventions may impact their
effectiveness and differ between areas of lower and higher vaccine uptake as raised
in the qualitative evidence mentioned above.

The committee discussed the importance of raising awareness among providers and
healthcare staff about funding linked to vaccination, and about how submission of
vaccine uptake information is linked to incentive payments. It was highlighted that, in
the committee’s experience, staff and providers may not always be aware of all the
funding streams available to them in relation to vaccination. This is particularly
important for areas with low vaccination rates, where promoting vaccination may
require more time and resources, and therefore require more funding. The committee
therefore decided that, rather than recommend new provider incentives, it was
important to ensure that existing revenue streams and incentives are widely known
about so that all providers can benefit from them.

Although the committee agreed that incentives for vaccinations are an important
mechanism to increase provider effort to vaccinate their patients, they also discussed
that targets for some vaccinations could inadvertently result in them being prioritised
over other vaccines despite them all being equally important from the individual
patient and public health point of view. This was supported by findings from the
qualitative review (see review B) that practice nurses felt unsupported by other staff
when implementing a catch-up campaign for the Men ACWY vaccine, which was not
a targeted vaccination. A recommendation was therefore included to highlight to
commissioners that providing incentives for certain vaccinations could have
unintended consequences on other vaccinations and that this should be taken into
account when designing incentive schemes.

Audit, monitoring and feedback

Studies with data for interventions that included feedback aimed at providers had
mixed results compared to control (Gilkey 2014, Gilkey 2019, Fairbrother 1999). An
additional study in the multicomponent review (see evidence review H - Fiks 2013)
used a provider intervention which included audits and feedback and resulted in
greater vaccine uptake than control. The committee therefore used a combination of
this evidence and their clinical experience to make two recommendations on audits
and feedback. The first is a recommendation for commissioners to provide a system
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which enables regular feedback and audits. This is important so that providers can
be aware of their own activity and compare their activity against other similar
providers. By using this, providers should be able to develop practices for continuous
improvement and potentially share examples of good practice or effective
interventions with similar providers. The committee also decided to recommend that
feedback should be produced quarterly to ensure that there is regular, up to date,
information available to practices.

1.1.12.4 Cost effectiveness and resource use

One cost-effectiveness study was identified for infrastructure interventions. However,
the committee felt that it was not directly applicable to the UK routine vaccination
programme because of the population and intervention (as it was specifically in the
subset of people who use injectable drugs, and looked at hepatitis B vaccination,
which at the time was not on the routine UK schedule for the general population), and
therefore the study was not used when making recommendations. The committee
made recommendations on the effectiveness evidence presented for infrastructure
interventions and, in the absence of applicable economic evidence, used their
expertise to inform discussion around the expected resource impact of these
recommendations.

In the discussion about payments for vaccination services the committee noted that it
is not always clear to providers what funding streams are available to support
vaccine delivery, or what information about vaccine uptake needs to be submitted to
receive organisational incentive payments. The committee recommended that
vaccination commissioners should raise awareness of these payments and funding
streams among healthcare staff and providers. This recommendation is unlikely to
require any additional resources, as this awareness could be done in existing
communications between commissioners and providers, and the funding streams
already exist.

Based on the clinical evidence, the committee made recommendations on audits and
feedback for vaccine providers. The committee recommended that commissioners
ensure a coordinated system is in place for quarterly feedback and audits for
providers to compare against other similar providers at a local and national level.
Additionally, the committee recommended that providers use the available data to
review their activity to promote continuous improvement. Feedback and review is
current practice in some local areas and the data on vaccine uptake is already
reported, however for this to be done consistently and regularly there may be an
administrative cost associated with the compiling of these feedback reports, but this
cost is anticipated to be small.

1.1.12.5 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 majority 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.
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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.

1.1.13 Recommendations supported by this evidence review

This evidence review supports recommendations 1.1.7-1.1.8 and 1.1.16-1.1.17 and
the research recommendation on incentives for providers; quasi-mandation of
vaccination and incentives for eligible individuals, their family members or carers (as
appropriate. Other evidence supporting these recommendations can be found in the
evidence reviews on the barriers to and facilitators for vaccine uptake (evidence
review B); and for the use of multicomponent interventions to increase vaccine
uptake (evidence review H).
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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
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o Offer vaccination in parallel with regular
appointments (e.g. with midwives, clinicians,
inpatient and outpatient clinics, long stay wards,
etc.)

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

Opportunistic vaccinations:

¢ 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.
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e Seasonal vaccinations because they are not part of
the routine vaccination schedule, apart from Flu,
which is covered by a separate NICE guideline and
excluded for this reason (see section 14 for reasons
underlying a possible deviation from this exclusion).

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

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

Only papers published in the English language will be
included.

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

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

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

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

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

12.
Primary Changes in:

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

13.
Secondary Changes in:

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

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

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

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

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

Systematic reviews will be assessed using the ROBIS
checklist.

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

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

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

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

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

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

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

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

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

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

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

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

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

Svynthesising the findings of mixed method reviews.

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

Mixed method synthesis of findings from the quantitative
and qualitative reviews

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

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

groups

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

0-5 years

11 to 18 years

65 years and older

o O O

e Population groups with potential equality issues:

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

o Care home residents or people in long-term
care

o Looked after children

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

o Travellers/ gypsies

o Migrants and asylum seekers

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

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

e Numbers of doses of vaccines

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

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

o System levels:

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

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

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

o mixed levels

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

Intervention (multicomponent review)
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18.

Type and O Diagnostic
method of
review O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
Mixed method (all other quantitative
reviews)
19. | Language English
20. England
Country
21. o
Anticipated or January 2020
actual start date
22. o
Anticipated October 2021
completion date
23.
Stage of review | Review stage Started Completed
at time of this
submission
-
- O
Preliminary searches ~ A I i
[
[
Piloting of the study O - -
selection process r
-
W
Formal screening of vy
search results against C OO O
eligibility criteria &
W
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-
-
Data extraction - [0 [0 [0 [
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[]
Risk of bias (quality) | -
assessment [
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-
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Data analysis ~ T P U
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5b Named contact e-mail
VaccineUptake@nice.org.uk
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26. _ This systematic review is being completed by the
Funding Guideline Updates Team which receives funding from
sources/sponsor | N|CE.
27.
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Appendix B — Literature search strategies

Systematic review search

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

exp Vaccination/

exp vaccines/

exp Immunization programs/

vaccin®.tw.

exp Immunization/

(immunis* or immuniz*).tw.

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

or/1-8

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

11 9and 10

12 (MEDLINE or pubmed).tw.

13 systematic review.tw.

14  systematic review.pt.

15 meta-analysis.pt.

16 intervention$.ti.

O©CoONOOOPRWN -

17 or/12-16

18 11 and 17

19 animals/ not humans/
20 18 not19

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

Common terms for primary studies searches

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

SOeNoOORWN =~
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Access interventions search

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

RN =

12.
13.
14.
15.
16.
17.
18.
19.

20.
21
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

exp Health Services Accessibility/

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

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

(drop adj2 in).tw.

Community health centers/

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

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

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

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

clinic* or care)).tw.
exp Community Mental Health Services/ or Substance Abuse Treatment Centers/
Libraries/

(library or libraries).tw.

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

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

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

el

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

. exp Home Care Services/

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

Self-Help Groups/

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

Homes for the Aged/

exp Nursing Homes/

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

exp Education, Special/

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

Inpatients/

inpatient™.tw.

Prisons/ or Prisoners/

(prison™ or jail).tw.

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

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

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

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

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

66

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

uptake

of routine vaccines by improving infrastructure FINAL (May 2022)



FINAL

Increasing vacine uptake by improving infrastructure

40.
41.

42.
43.
44.
45.

exp "Emigrants and Immigrants"/

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

87 Mobile Health Units/

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

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

90 or/1-45

Education interventions search

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

N =

19.

20.

21.
22.
23.
24.
25.

exp Communication/

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

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

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

exp Consumer Health Information/

Social Media/

electronic mail/

Mobile Applications/

exp Internet/

. exp Cell Phone/

. exp Computers, Handheld/

. Medical Informatics Applications/

. Therapy, Computer-Assisted/

. (app or apps).ti,ab.

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

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

program* or therap*)).ab.

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

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

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

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

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

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

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

27. Correspondence as Topic/

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

29. Pamphlets/

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

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

32. Health Promotion/

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

34. Health Knowledge, Attitudes, Practice/

35. Advertising/

36. advert*.tw.

37. Posters as Topic/

38. poster*.tw.

39. Government Publications as Topic/

40. exp Education/

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

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

43. exp Interpersonal Relations/

44. Hospital Patient Relations/

45. Community Institutional Relations/

46. Community Networks/

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

48. peer influence/

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

50. Mentors/

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

52. hotlines/

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

54. House calls/

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

56. Self-Help Groups/

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

58. exp Treatment Refusal/

59. Choice Behavior/

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

61. exp Informed Consent/

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

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

Infrastructure Interventions search

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

ONoOORkWN =

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

"Appointments and Schedules"/

(appointment® or schedul* or book* or rebook* or follow-up or follow up).tw.
"Organization and Administration"/

Health Planning/

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

Organizational Objectives/

Community Health Services/og or Community Health Services/st

((service* or system* or team* or practice* or provider*) adj4 (administ* or organis* or
organiz* or coordin* or co ordin* or co-ordin* or logistic* or plan* or structur®)).tw.
Statistics as Topic/

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

exp Clinical Audit/

Feedback/

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

Quality Indicators, Health Care/

Quality Improvement/og or Quality Improvement/st

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

(qof* or (quality adj4 (indicator* or outcome* or framework™))).tw.

"Facility Design and Construction"/

Built Environment/

Architecture/

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

Motivation/

(incentive® or disincentive* or motivat®).tw.

Punishment/

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

Reward/

(reward* or encourage® or attract* or reimburse* or pay or payment).tw.
Reimbursement, Incentive/ or Physician Incentive Plans/

Mandatory Programs/

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

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

diphtheria*.tw.

Tetanus/

(tetanus or tetani).tw.

Whooping Cough/

(pertuss* or "whooping cough").tw.

Haemophilus influenzae type b/

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

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.

OCONOOOPRWN-=-

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

51 australasia/ or exp australia/ or austria/ or exp Baltic States/ or belgium/ or exp canada/
or chile/ or czech republic/ or europe/ or European Union/ or exp france/ or exp germany/ or
greece/ or hungary/ or ireland/ or Israel/ or exp italy/ or exp japan/ or korea/ or luxembourg/
or mexico/ or netherlands/ or new zealand/ or north america/ or poland/ or portugal/ or exp
"republic of korea"/ or exp "Scandinavian and Nordic Countries"/ or slovakia/ or slovenia/ or
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-gol 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 Records from search
after duplicates removed update after duplicates
(n=19254) removed (n = 1752)
y y
Records excluded B Records screened at title Records screened at title Records excluded
(n=18516) N and abstract (n = 19254) and abstract (n=1752) [ (n=1685)
v
Full-text articles assessed Full-text articles assessed
Articles excluded* for eligibility for eligibility »| Articles excluded
(n=523) (n = 738) (n = 67) (n=66)
A
* Articles excluded as part of the combined quantitative
Articles included**: Articles included: . P q
Infrastruct (n=16) Infrastruct -0 search for all reviews
nirastructure {n= nfrastructure (n = 0) ** Articles that were included specifically for the
infrastructure review. The rest of the 215 articles were
l l included in other reviews.

Total included study numbers

Articles included: Infrastructure (n=16)
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Appendix D — Effectiveness evidence tables

Birkhead, 1995

Bibliographic
Reference

Study details
Study type
Study location
Study setting
Study dates
Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Birkhead, G.S.; LeBaron, C.W.; Parsons, P.; Grabau, J.C.; Barr-Gale, L.; Fuhrman,
J.; Brooks, S.; Rosenthal, J.; Hadler, S.C.; Morse, D.L.; The immunization of
children enrolled in the special supplemental food program for women, infants, and
children (WIC): The impact of different strategies; Journal of the American Medical
Association; 1995; vol. 274 (no. 4); 312-316

Cluster randomised controlled trial
USA

Community

1991

Centers for Disease Control and Prevention

A specific age group: Aged 12 to 59 months.
A specified area: Families registered at 6 clinics in New York City.
Participant matched inclusion criteria for vaccination: Measles vaccination.

None

In accordance with policy, at all study sites the parents and guardians of children
eligible for measles immunisation were taught about the complications of measles
disease and the importance of measles immunisation. Educational materials were
provided in English and Spanish on measles and on immunizations in general. Staff
also stressed the importance of immunisations with parents in required group
educational sessions. The names and telephone numbers of local health care
providers where immunisations could be obtained were given to all eligible clients.

Intervention 1: Escort: Children were accompanied by staff to the paediatric clinic in
the same facility for express lane immunisation. Parents were told that vouchers
would be available immediately on return from the escort. If there were a temporary
contraindication to immunization (for example, high fever), parents were told to
return when the child was well enough to be escorted. Staff continued to offer escort
at subsequent visits to children who were not successfully escorted at study
enrolment.

Food vouchers were dispersed according to the normal schedule whether families
accepted or declined escort.

Intervention 2: Voucher Incentive: The family returned on a monthly, rather than the
normal every-2-months schedule, to pick up food vouchers until the child was
immunised. No clients were ever denied at least a 1-month supply of food vouchers.

Referral: The vaccination assessment, education, and referral services mandated by
policy were provided, but no additional interventions were offered. No further
information on reminders was provided.

In accordance with policy, at all study sites the parents and guardians of children
eligible for measles immunisation were taught about the complications of measles
disease and the importance of measles immunisation. Educational materials were
provided in English and Spanish on measles and on immunizations in general. Staff
also stressed the importance of immunisations with parents in required group
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Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

educational sessions. The names and telephone numbers of local health care
providers where immunisations could be obtained were given to all eligible clients.

Vaccine uptake
836
8 months

None

This study took place just after a large measles outbreak from 1990 to 1991 at New
York City.

There was no ICC provided in this study or in another similar study. Therefore, we
adjusted the data for clustering using an ICC of 0.05, which was the most common
ICC in the education and reminders evidence review.

This study features in the access, reminders, and infrastructure evidence reviews.

Child was escorted to a nearby paediatric clinic for immunisation + vouchers (N = 377)

Family was offered vouchers for monthly visits until child was immunised (N = 178)

Family was referred for immunisation (N = 281)

Characteristics

Arm-level characteristics

Child was escorted to a Family was offered
nearby paediatric clinic for  vouchers for monthly
immunisation + vouchers (N visits until child was

Family was referred
for immunisation (N

= 377) immunised (N = 178) =281)
Mother's
median
age (years)
Nominal 26 26 29
Section Question Answer
Low
(Although no details were provided
1a. Bias arising from the Risk of bias judgement for clent the.randomlsat/o.n process,
. L the baseline characteristics were
randomisation process the randomisation process

fairly equal for all 3 arms considering
that it was a randomisation of 6

clinics.)
1b. Bias arising from the timing Risk of bias judgement for
of identification and recruitment the timing of identification
of individual participants in and recruitment of individual Low

relation to timing of participants in relation to

randomisation

timing of randomisation
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Section Question Answer

2. Bias due to deviations from

intended interventions (If your  Risk of bias judgement for

aim is to assess the effect of deviations from intended Low
assignment to intervention, interventions

answer the following questions).

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

data missing outcome data Loy

Some concerns

(It is possible that lack of blinding
and effort required to collect data
could have biased the results in the
arms in an uneven way.)

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

5. Bias in selection of the Risk of bias for selection of Low
reported result the reported result
Some concerns
Overall bias and Directness Risk of bias judgement (Some concerns with data

collection.)

Partially applicable

(This study began within weeks or

months of a major measles outbreak
Overall Directness ending in New York City. This is not

a normal situation for routine

vaccines and it could have

influenced uptake.)

Caskey, 2017

Bibliographic = Caskey, Rachel; Sherman, E Grace; Beskin, Kera; Rapport, Rebecca; Xia, Yinglin;

Reference Schwartz, Alan; A Behavioral Economic Approach to Improving Human
Papillomavirus Vaccination.; The Journal of adolescent health : official publication
of the Society for Adolescent Medicine; 2017; vol. 61 (no. 6); 755-760

Study details
Study type Non-randomised controlled trial

Study location USA
Study setting A general paediatric clinic at a large academic medical centre.
Study dates 2013 to 2014

L':ﬁtﬁ;on Individuals with a specified age (range): Adolescents 11-17-years of age
Exclusion Had previously been vaccinated with the vaccine(s) being studied
criteria Individuals that did not speak English

At the time of enrolment, parents in the intervention group were given a virtual
personal deposit account with the following terms: at the time the first dose of HPV
vaccine is received, $25 was deposited into the account; at the time the second
dose of HPV vaccine is received, another $25 was deposited into the account; and
upon receipt of the third dose, the participant was given $50 in cash.

Participants received a tangible document, resembling a bank account statement,
showing the deposit after each dose of the vaccine.

During the consent process, the participants were told that HPV vaccine three-dose
completion had to be within 12 months of their enrolment date into the study, and all
doses of the HPV vaccine had to be administered at the clinic where the study
enrolment occurred. If a participant did not complete the three dose series within a
12-month period, all accrued funds were forfeited. All HPV vaccines on the market

Intervention(s)
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are a series of three doses over a 6-month period. The time frame for series dose
completion for this study was a year to provide flexibility because each dose
required a visit to the clinic.
If an intervention group participant missed a scheduled clinic visit that could have
resulted in an HPV vaccination, based on the time since the last dose, the

participant was mailed a letter.

Rather than reminding the participants how much they would receive if they
completed the study (a typical research study reminder letter), the letters served to
leverage loss aversion by reminding the participants how much money they would
lose if HPV vaccination was not completed within the 12-month period.

Comparator  Usual care
Outcome Vaccine uptake
measures

Nun?b.er of 188
participants

Duration of 12 months
follow-up

Study arms

Escalating delayed cash incentive (N = 85)

Control (N = 103)

Characteristics

Arm-level characteristics

Escalating delayed cash incentive (N = 85)

% Female (%)

Nominal

Section

1. Bias due to
confounding

2. Bias in selection of
participants into the
study

3. Bias in
classification of
interventions

4. Bias due to
deviations from
intended interventions

5. Bias due to missing
data

6. Bias in
measurement of
outcomes

7. Bias in selection of
the reported result

Overall bias

51.8

Question

Risk of bias judgement
for confounding

Risk of bias judgement
for selection of
participants into the
study

Risk of bias judgement
for classification of
interventions

Risk of bias judgement
for deviations from
intended interventions

Risk of bias judgement
for missing data

Risk of bias judgement
for measurement of
outcomes

Risk of bias judgement
for selection of the
reported result

Risk of bias judgement

Control (N = 103)

48.5

Answer

Low

Low

Low

Low

Low
Moderate
(No information provided on how data was

collected. Blinding of assessors was not
mentioned.)

Low

Serious
(Issues with outcome measurement and this was a
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Section

Question Answer

quasi-randomised study because participants were
selected for each arm depending on the day of the
week they attended the clinic.)

Directness Directly applicable

Christy, 1997

Bibliographic
Reference

Study details
Study type

Study location
Study setting
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Christy, C; McConnochie, K M; Zernik, N; Brzoza, S; Impact of an algorithm-
guided nurse intervention on the use of immunization opportunities.; Archives of
pediatrics & adolescent medicine; 1997; vol. 151 (no. 4); 384-91

Retrospective cohort study

USA

Hospital-based paediatric primary care centres
1990 to 1991

Not mentioned

Individuals with a specified age (range): Age 2 to 60 months.

Participants were active patients and made 1 or more study visits. Active patients
included patients who either made visits within the first 4 months of life or made
visits that spanned at least 6 months. The latter criterion was included to allow
sufficient time to obtain the records of children who had previously received
immunizations at other sites. Study visits included those that (1) occurred within a
study period, (2) were made by active patients, (3) were not for well-childcare, and
(4) occurred during daytime nursing shifts when the intervention was used. These
criteria focused the study on visits for non-well-childcare visits (i.e. visits for acute or
chronic iliness, for follow-up of acute iliness, or for certification for the Supplemented
Feeding Progam for Women, Infants, and Children), at which preschool
immunisations might be given.

None

A nursing intervention was guided by an algorithm form that was developed in
collaboration with the PCC nursing staff. A picture of the algorithm is shown here:
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ROCHESTER GENERAL MOSPITAL
PEDIATRIC CARE CENTER

IMMUNIZATION OPPORTUNITIES FOR
PRESCHOOL CHILDREN Addressograph

Why did the tamily come in? Check aii that apply:
—WIC _ Well-childcare . lllness — Other:

Check any information barriers:
 Awaiting outside records « Parent record unavailable
+Medical record unavailable  + Language barrier

Nurse Decision: Circle on algorithm.

Immunizations due?

Yes No
Definite yes: Probable yes: Definite no: Probable no:
* Medical record | = Parent recall » Medical record  « Parent recall

» Parent's record | » Nurse assessment » Parents record + Nurse assessment

Barrigrs to immunization in past medical
history or family history?

+ Problems with prior immunization

No Yes « Chronic medical problem
| + Household member immunasuppressed
Age? walr  *Family defers/refuses immunization
™ |
2-14 months 15-60 months
|
Fever?
|
[ [ ]
Parent report only When examined Neither
| | |
I ]
1z Immunization due? 1z
|
f I [ ]
MMR oPY Hib DT?
| | | |
12 1z CONSULT CONSULT
Fever?
|
[ | |
Parent report only When examined Neither
Immunization due? Immunization due? 1z
J
| I | I I |
Py Hib DTP 0Py Hib DTP
| | | I | |
1z 1Z WAIT 1z WAIT WAIT
Explanation/Comments:
Actions: Immunizations given: —None —DTP 0PV _——_ MMR
—Hib  —— Other:
— Physician gave IZ ___ Physician defarred IZ because:
— Nurse gave |2
Provider name
V4

Today's date

Definitions: IZ = give immunization(s). WAIT = wait for next opportunity. :
| CONSULT = consuit with physician.
( Fever— Parent report of fever includes fever within the past 24 h, measured
by any means including touch. Fever is considered present on exam if parent
reports fever within the past 4 h.

WIC = supplemented feeding programme for Women Infants and Children. OPV =
live oral poliovirus vaccine.

The use of the form to record immunization decisions was strongly encouraged, but
it varied considerably among nurses and with the level of service demands.

If nurses determined that an immunization was due, the presence of
contraindications was assessed. This decision was based on a history of problems
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with prior immunisation, chronic medical problems, or the presence of an
immunosuppressed family member. Immunizations were deferred if the family
decided to wait until the next immunization opportunity at a well-childcare
appointment.

The decision to immunize in the presence of fever varied between the ages of 2 and
14 months and 15 and 60 months. Recommendations for immunizing in the
presence of fever were based on the 1991 Red Book that states, "minor ilinesses
with or without fever do not contraindicate the use of live virus vaccines such as
MMR," and "mild illnesses (e.g., upper respiratory tract illnesses) do not
contraindicate administration of DTP or other vaccines." In the absence of explicit
operational guidelines from recognized authorities, we chose conservatively to use
the presence of fever (temperature, >38°C measured by any method) as the
indicator of an illness of greater than mild severity. This decision was reflected on
the algorithm. Fevers included those that were reported by the parent within 4 hours
prior to the visit or as measured in the PCC.

Comparator  Usual care

Outcome Vacei K
measures accine uptake
Nurr,b.er of 2101
participants
R)Tlfx?unp()f Not applicable - this was a retrospective cohort study.
No relevant baseline characteristics were provided.
Additional Data for a retrospective control arm was also included. This was excluded from the
comments analysis because it should be more prone to bias compared to the concurrent
control arm that was also included in the study.
Data for DTP, polio, MMR and Hib vaccine uptake were provided separately.
Study arms

Algorithm for nurses during non-well child care visits (N = 875)

Control (N = 1226)

Characteristics
Arm-level characteristics

Algorithm for nurses during non-well child care visits Control (N =

(N = 875) 1226)
median

age (Months)

Nominal 28.3 28.4
Section Question Answer

Risk of bias judgement for

confounding =

1. Bias due to confounding
Risk of bias judgement for

= 26 I B2 E0e o selection of participants into the Low

participants into the study

study
3. Bias in classification of  Risk of bias judgement for
. . L 4 . Low
interventions classification of interventions
4. Bias due to deviations RIS‘.( o.f bEE Judgement 2
deviations from intended Low

from intended interventions . .
interventions
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Section

5. Bias due to missing data

outcomes

Question Answer
Risk of bias judgement for L
o ow
missing data
6. Bias in measurement of Risk of bias judgement for Low
measurement of outcomes
Moderate

7. Bias in selection of the  Risk of bias judgement for

reported result

Overall bias

(There was no information provided as

selection of the reported result to how data was collected.)

Serious

(No information as to how data was
collected. This was a retrospective
cohort study.)

Risk of bias judgement

Directness Directly applicable

Fairbrother, 2001

Bibliographic
Reference

Study details
Study type
Study location
Study setting
Study dates
Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Fairbrother G; Siegel MJ; Friedman S; Kory PD; Butts GC; Impact of financial
incentives on documented immunization rates in the inner city: results of a
randomized controlled trial.; Ambulatory pediatrics : the official journal of the
Ambulatory Pediatric Association; 2001; vol. 1 (no. 4)

Cluster randomised controlled trial
USA

Family practices and paediatric clinics
1997 to 1998

Centers for Disease Control and Prevention

Individuals with a specified age (range): 3 to 35 months of age
The medical records showed a visit within the year before the medical record review,
and the medical records showed no note of the child moving or leaving the practice.

None

Intervention 1: Physicians assigned to the bonus with feedback group received at
each data collection point $1000 and $2500 for 30% and 45% improvements at the
end of the first 4 months, respectively; $5000 for reaching 80% up to date coverage
irrespective of performance level after 4 months; and $7500 for reaching 90% up to
date coverage. Amounts were chosen to reward improvement and achievement and
to be sizable enough to encourage behaviour change.

Intervention 2: Physicians assigned to the EFF group received $5 for each vaccine
that they administered within 30 days of its coming due and $15 for each visit at
which all due vaccines

were administered.

Physicians in the 2 intervention groups received feedback on their immunization
performance at the time of data collection and in more detail in a letter mailed to
each physician approximately 16 days later along with any applicable financial
award. This feedback letter included narrative and easy-to- read charts showing
UTD coverage rates for diphtheria and tetanus toxoids and pertussis vaccine (DTP),
Haemophilus influenzae type b vaccine (Hib), polio vaccine, and MMR.

An honorarium fee of $100 was given to all physicians during the last round of data
collection to compensate for time spent in an interview.
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

The control group received feedback on their performance with respect to lead and
anaemia screenings. The feedback included overall UTD screening rates, rates by
patient age groups, and comparisons with peer performance. Physicians in the
control group received an honorarium of $300 for allowing the investigators to review
their charts.

An honorarium fee of $100 was given to all physicians during the last round of data
collection to compensate for time spent in an interview.

Vaccine uptake
2815
16 months

None

Up to date vaccination status was assessed for: DTaP, Hib B, polio, and MMR.

The data used for the review was for the latest timepoint at 16 months. This should
allow more time for the interventions to be bedded in.

With the exception of baseline uptake, the baseline characteristics for each separate
arm were not provided.

No ICC was provided but uptake percentages were adjusted for clustering by the
investigators.

The numbers of participants for each arm was not provided. Therefore, for the meta-
analysis we estimated the number of participants for each arm to be: 2815/3 = 938

Bonus and feedback (N = 938)

Enhanced fee for service and feedback (N = 938)

Control (N = 938)

Characteristics

Arm-level characteristics

Bonus and feedback Enhanced fee for service and
(N =938) feedback (N = 938)

Control (N =
938)

Baseline vaccine

uptake (%)

Nominal

Section

1a. Bias arising from the randomisation

process

49.7 50.8 45.3

Question Answer

Risk of bias judgement
for the randomisation
process

Low

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

4. Bias in measurement of the outcome

Risk of bias judgement
for deviations from
intended interventions

Low

Risk of bias judgement
for missing outcome
data

Low

Risk of bias judgement
for measurement of the
outcome

Some concerns
(There was no information with
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Section Question Answer

regards to how data was

collected.)
5. Bias in selection of the reported result el atas ol SElse Low

of the reported result

High

(Some concerns with not
Overall bias and Directness Risk of bias judgement  providing data on numbers of

participants in each arm and
with data collection.)

Overall Directness Directly applicable

Fairbrother, 1999

Bibliographic
Reference

Study details
Study type

Study location
Study setting
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Fairbrother, G; Hanson, K L; Friedman, S; Butts, G C; The impact of physician
bonuses, enhanced fees, and feedback on childhood immunization coverage
rates.; American journal of public health; 1999; vol. 89 (no. 2); 171-5

Cluster randomised controlled trial
USA

Family practices and paediatric clinics
1995 to 1996

Not provided
Individuals with a specified age (range): 3 to 35 months of age

None

Physicians in each of the 3 intervention groups received feedback on their
immunization performance at the time of data collection and, in more detall, in a
letter mailed to each physician approximately 4 weeks later (mean = 3.9 weeks, SD
= 2.9) along with any applicable financial award. This feedback included up-to-date
coverage rates for immunizations, coverage by patient age groups, missed
opportunities to immunize, comparisons with peers' performance, and hypothetical
coverage rates calculated as if no opportunities had been missed and/or one more
timely visit had been scheduled for vaccines due.

Intervention 1: Bonus and feedback. Physicians assigned to the bonus and
feedback group were eligible to receive financial bonuses based on patients' up-to-
date coverage for DTP and Haemophilus influenzae type b (Hib), OPV, and MMR.
Bonuses were awarded for improvement as well as achievement: $1000 for a 20%
improvement from baseline, $2500 for a 40% improvement from baseline, and
$5000 for reaching 80% coverage irrespective of baseline performance level.
Intervention 2: Enhanced fee for service and feedback. Physicians assigned to the
enhanced fee for service and feedback group received $5 for each vaccine they
administered within 30 days of its coming due. A fee of $15 was awarded for each
visit at which more than 1 vaccine was due, and all due vaccines were administered.
Intervention 3: Feedback only, which has been described above.

Physicians in the control group received feedback on their performance with respect
to blood lead and tuberculosis screenings, as well as the monitoring of anaemia.
This feedback included overall up-to-date screening rates, rates by patient age
groups, and comparisons with peers' performance. (No feedback with regards to
vaccines was provided.)
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OIS Vaccine uptake
measures
Nun?b_er of 3019
participants
Duration of 12 months
follow-up
Loss to N

one
follow-up

e Up to date vaccination status was assessed for: DTP, Hib, polio, and MMR.

e The data used for the review was for the latest timepoint at 12 months. This
should allow more time for the interventions to be bedded in.

e With the exception of baseline uptake, the baseline characteristics for each
separate arm were not provided.

e Uptake percentages were adjusted for clustering by the investigators.

Additional e The numbers of participants for each arm was not provided. Therefore, for the

comments meta-analysis we estimated the number of participants for each arm to be:
3019/4 = 755. This is an assumption that could bias the results, so results have
been downgraded once for risk of bias.

e Comparisons that had data from the arm 'enhanced fee for service and
feedback' were downgraded an additional time to high risk of bias because this
arm had a higher number of baseline vaccinated participants compared to other
groups.

Study arms

Bonus and feedback (N = not reported)
Although the number of participants and clusters were not provided for each arm, the percentage
uptake was adjusted for clustering by the investigators.

Enhanced fee for service and feedback (N = not reported)
Although the number of participants and clusters were not provided for each arm, the percentage
uptake was adjusted for clustering by the investigators.

Feedback only (N = not reported)
Although the number of participants and clusters were not provided for each arm, the percentage
uptake was adjusted for clustering by the investigators.

Control (N = not reported)
Although the number of participants and clusters were not provided for each arm, the percentage
uptake was adjusted for clustering by the investigators.

Characteristics
Arm-level characteristics

Bonus and Enhanced fee for Feedback only Control (N =
feedback (N = service and feedback (N = not not reported)
not reported) (N = not reported) reported) P

Baseline up-to-date

vaccination

coverage (%)

Nominal 29.1 46.2 314 34.6

Section Question Answer

1a. Bias arising from the Risk of bias Some concerns

randomisation process judgement for the (Pre-study baseline vaccine uptake for the
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Section Question Answer
randomisation enhanced fee for service arm was higher
process compared to the other 3 arms (46.2%

compared to a range of 29.1% to 34.6%).
Therefore, there are some concerns for that

arm's data.)
2. Bias due to deviations from Risk of bias
intended interventions (If your  judgement for
aim is to assess the effect of deviations from Low
assignment to intervention, intended
answer the following questions). interventions
Risk of bias
3. Bias due to missing outcome judgement for
oI Low
data missing outcome
data
Low
Risk of bias (Although there was no blinding at data
4. Bias in measurement of the  judgement for collection, the investigators assessed this as
outcome measurement of the a source of bias by comparing an unblinded
outcome sample of 303 to a blinded collection of the
same data. They collected the same results.)
Risk of bias for

5. Bias in selection of the

reported result selection of the Low

reported result

Some concerns

(Some concerns with not providing data on
Risk of bias numbers of participants in each arm.

Comparisons with data from the enhanced
fee for service and feedback group was
downgraded to high risk of bias due to
problems with randomisation.)

Overall bias and Directness .
judgement

Overall Directness  Directly applicable
Gavagan, 2010

Bibliographic Gavagan TF; Du H; Saver BG; Adams GJ; Graham DM; McCray R; Goodrick GK;

Reference Effect of financial incentives on improvement in medical quality indicators for
primary care.; Journal of the American Board of Family Medicine : JABFM; 2010;
vol. 23 (no. 5)

Study details
Study type Prospective cohort study

Study location USA
Study setting Community health centres
Study dates 2001 to 2004

Sour_ces = There was no funding

funding

Inclusion Individuals with a specified age (range): The 2002 USA vaccination schedule
criteria included children aged from birth to 18 years.

Children attending 11 public community health centres in Houston/Harris County.
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Exclusion
criteria

Intervention(s)

Comparator
Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

None

A medical school, which had been using financial incentives based on individual
physician visit and relative value unit productivity in the clinics it staffed, added
performance on 3 quality indicators in preventive care to the incentive formula. One
third of the available incentive pool was awarded for each of the following: quality
indicators, relative value unit productivity, and visit volume performance.

One third of the total incentive allocation was based on quality indicator
performance. The financial incentive was paid to eligible members of the group if the
clinic as a whole met or exceeded the

thresholds for 2 of 3 indicators: Papanicolaou smears, mammography, and
childhood immunizations.

The thresholds, usually 80% to 90%, were determined by the hospital district
Performance Improvement Committee and were changed each year based on
previous performance. The potential $4000 annual pay-out based on achieving
quality targets represented approximately 3% to 4% of a provider’s total salary. If the
clinic reached 2 out of 3 targets, all physicians in the clinic received the incentive to
encourage teamwork. All physicians were aware of the incentive program because
results were reviewed regularly during monthly staff meetings. The incentivized
indicators intentionally were not emphasized more in the quality program than other
non-incentivized indicators (prostate screening, cholesterol, adult immunization,
tuberculosis screening, and diabetic foot, eye, and glycated haemoglobin) to avoid
selective performance of those incentivised indicators. The maximum potential
incentive per physician was $12,000 annually, representing $4000 each for quality,
relative value unit productivity, and visit productivity.

No financial incentive for childhood immunisations (and for Papanicolaou smears
and mammography). Feedback on performance was the same for both arms.

Vaccine uptake
544
Data was collected quarterly for each year's quarter of data.

None

Baseline characteristics were not provided.

In the study, data was presented for each quarter for 4 years. However, we could
not sum this data because children require different vaccinations at different time-
points so there would have been double-counting of children. Therefore, we used
the data for the last quarter of the final year because this was the last data collection
point and processes were most likely to be embedded at this time-point.

The data was for "paediatric immunisations" - specific ages were not provided and
neither were the names of the specific vaccines. The recommended childhood
immunisation schedule for the USA in 2002 included children aged from birth to 18
years. It included many vaccines relevant to the UK vaccination schedule (HepB,
DTP, Hib, polio, MMR, and pneumococcal) and a few that the UK vaccination
schedule does not have, such as HepA and varicella. Also, influenza vaccine is not
included in this guideline: https://www.aafp.org/afp/2002/0101/p127.html

Financial incentives for physicians (N = 6040)

Control (N = 2542)
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Section

1. Bias due to
confounding

2. Bias in selection of
participants into the study

3. Bias in classification of
interventions

4. Bias due to deviations
from intended
interventions

5. Bias due to missing
data

6. Bias in measurement
of outcomes

7. Bias in selection of the
reported result

Overall bias

Question

Risk of bias judgement for
confounding

Risk of bias judgement for
selection of participants into
the study

Risk of bias judgement for

classification of interventions

Risk of bias judgement for
deviations from intended
interventions

Risk of bias judgement for
missing data

Risk of bias judgement for
measurement of outcomes

Risk of bias judgement for
selection of the reported
result

Risk of bias judgement

Directness

Answer

Low

Serious

(Baseline characteristics were not provided
so it is not possible to assess whether the
cohorts were balanced.)

Low

Low

Low

Low

Low

Serious
(It is not possible to assess whether the
arms were balanced.)

Directly Applicable

Gilkey, 2019

Bibliographic
Reference

vol. 144 (no. 1); e20182500

Study details
Study type
Study location USA
Study setting
Study dates

Sources of
funding

2017

None

Cluster randomised controlled trial

Gilkey, M.B.; Parks, M.J.; Margolis, M.A.; McRee, A.-L.; Terk, J.V.; Implementing
evidence-based strategies to improve HPV vaccine delivery; Pediatrics; 2019;

Clinics in Cook Children’s Health Care System

Individuals with a specified age (range): Adolescents aged 12 to 14 years.

Inclusion
criteria

identified by Cook Children’s EMRs.

Exclusion
criteria

Intervention(s)

87

Physicians: Physicians who practiced in ambulatory care clinics serving primarily
commercially insured patients and served panels of $50 patients aged 12 to 14, as

Physicians who practiced in clinics in which they did not have defined patient panels.
Physicians who worked in the clinic that piloted the QI program.

Quality improvement programme included a 1 hour in-clinic training session for
physicians led by a high performing paediatrician (delivered >1 dose of the HPV
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

vaccine to >70% of their 12- to 14-year-old patients). Training focused on the
epidemiology of HPV, the need to improve HPV vaccine coverage, the vaccine’s
safety profile and prevention benefits, and the importance of delivering high-quality
presumptive recommendations for HPV vaccination. The training also promoted
communication strategies for cases where parents were hesitant about the vaccine.
Training also included assessments for each physician which reported the
percentage of 12- to 14- year-old patients in their panel who had initiated HPV
vaccination. This was used to set a goal to raise HPV vaccination coverage over the
6-month project period by vaccinating at least 10% of their 12-to 14-year-old patients
who had not initiated HPV vaccination.

Waiting list control arm with no additional physician training.
Vaccine uptake
at 6 months

22983

6 months

1 Physician was lost to follow-up in the intervention arm out of an original total of 43.
No physicians were lost to follow-up in the control arm — there were 35 of these.

Vaccine uptake data was for HPV, 1 dose or more.

There was no ICC provided in this study or in another similar study. We adjusted the
data for clustering using an ICC of 0.05, which was the most common ICC in the
education and reminders evidence review.

Face-to-face education with a high performing clinician with assessment and feedback (N =

11482)
13 clusters

Control (N = 11501)

12 clusters

Characteristics

Arm-level characteristics

Face-to-face education with a high performing Control (N =
clinician with assessment and feedback (N = 11482) 11501)

Baseline HPV vaccination

coverage (%)

Nominal

Section

1a. Bias arising from the
randomisation process

2. Bias due to deviations from

52.6 44.6
Question Answer
High
Risk of bias (States that study is randomised but no

further information. Some concerns over
randomisation as the intervention arm had
a higher baseline HPV coverage rate than
the control arm)

judgement for the
randomisation
process

Risk of bias

intended interventions (If your aim judgement for

is to assess the effect of
assignment to intervention,
answer the following questions).

deviations from Low
intended

interventions
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Section

3. Bias due to missing outcome
data

4. Bias in measurement of the
outcome

5. Bias in selection of the reported
result

Overall bias and Directness

Question

Risk of bias
judgement for
missing outcome
data

Risk of bias
judgement for
measurement of the
outcome

Risk of bias for
selection of the
reported result

Risk of bias
judgement

Overall Directness

Answer

Low

Low

(Outcome assessors may have been
aware of intervention received but data
was collected using their health service's
integrated electronic medical record
system.)

Low

Some concerns

(States that study is randomised but no
further information. Some concerns over
randomisation as the intervention arm had
a higher baseline HPV coverage rate than
the control arm.)

Directly applicable

Gilkey, 2014

Bibliographic
Reference

Gilkey, MB; Dayton, AM; Moss, JL; Sparks, AC; Grimshaw, AH; Bowling, JM;
Brewer, NT; Increasing provision of adolescent vaccines in primary care: a

randomized controlled trial; Pediatrics; 2014; vol. 134 (no. 2); e346-53

Study details

Trial
registration
number
and/or trial
name

Study type
Study location USA
Study setting
Study dates

Sources of
funding

2011

Inclusion
criteria

Exclusion

e . None
criteria

Cluster randomised controlled trial

NCT01544764 AFIX (Assessment, Feedback, Incentives, and eXchange)
immunisation programme

Health care facilities in North Carolina's publicly funded vaccine programme

Centers for Disease Control and Prevention

Healthcare clinics: Paediatric and family practice clinics with more than 200 patients
aged 11 to 18 years with active records in the registry.

Intervention 1: Centre received an in-person consultation for the Centers for
Disease Control and Prevention’s AFIX (Assessment, Feedback, Incentives, and
eXchange) immunisation programme (April 2011 - May 2011). AFIX involves an
immunisation specialist who evaluates a clinic’s vaccine coverage levels and works

Intervention(s)

with providers to set goals for improvement. During the consultation, which
consisted of a single 60- to 90-minute session, an immunization specialist met with

the clinic’s designated vaccine coordinator to evaluate vaccine coverage. In the
“assessment and feedback” component, the immunization specialist presented
coordinators with separate coverage estimates, specific to their clinic, for Tdap,
meningococcal conjugate, 1 and 3 doses of HPV vaccine, 2 doses of measles-
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

mumps-rubella (MMR), 3 doses of hepatitis B virus (HBV) and 2 doses of varicella.
In the “exchange” component, the specialist helped coordinators gauge their
progress by sharing information about average vaccine coverage for their clinic’s
county as well as coverage attained by other clinics within the county. In the
“incentives” component, the specialist provided training in immunization best
practices, such as how to maintain records in the immunization registry, how to
generate reminders for patients, and how to decrease missed opportunities for
concomitant vaccination. The vaccine coordinator selected several goals from a list
of 20 prespecified immunization best practices on which to focus improvement
efforts. At the 5-month follow-up, the specialist presented coordinators with updated
vaccine coverage estimates so that they could assess their progress.

Intervention 2:

AFIX consultation delivered by webinar (May 2011-August 2011). Webinars used
the same content and one-on-one approach as in-person consultations but were
delivered using an interactive conferencing system.

No AFIX vaccine programme was delivered.

Vaccine uptake
91 clinics, 71628 adolescents
1 year

None

Gilkey 2014 does not say how many participants were in each arm. Because
participants were randomised, it is probable that roughly 10,892 participants were in
each arm for the 11-12 years age group and roughly 24,922 participants were in the
13-18 years age catch-up group.

There was no ICC provided in this study or in another similar study. We adjusted the
data for clustering using an ICC of 0.05, which was the most common ICC in the
education and reminders evidence review.

The data for HPV and MenACWY vaccines were included in the analysis. However,
the data for pertussis, MMR, Tdap, HepB and varicella vaccines were excluded
because they are not on the routine vaccination schedule for 11-18 years olds in the
UK.

The data for 21 HPV dose was included over the data for 3 doses of HPV because
the former includes the data from the latter and some immunity is conferred by 1
dose.

Data for the latest follow-up time point (1 year) was used in the analysis because
this data is summative.

In person vaccine programme (N = 0)
30 clusters. The number of participants in each arm was not provided.

Webinar-based vaccine programme (N = 0)
31 clusters. The number of participants in each arm was not provided.

Control (N = 0)

30 clusters. The number of participants in each arm was not provided.

Characteristics

Arm-level characteristics

%
Female (%)

In person vaccine programme Webinar-based vaccine Control (N =
(N=0) programme (N = 0) 0)
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In person vaccine programme Webinar-based vaccine Control (N =
(N=0) programme (N = 0) 0)
Nominal 46 47 48
Section Question Answer
Low
(Although the method of

Risk of bias judgement

1a. Blas_ arising from the for the randomisation randomlsatlon was_nc_)t provided, the
randomisation process baseline characteristics of the
process .

participants seem balanced for each
arm)

2. Bias due to deviations from

intended interventions (If your aimis  Risk of bias judgement

to assess the effect of assignmentto  for deviations from Low

intervention, answer the following intended interventions

questions).

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

Low
Risk of bias judgement (Outcome assessors may have been
for measurement of aware of the intervention received,
the outcome however, a central online tracking
system was used to record uptake.)

4. Bias in measurement of the
outcome

L : Risk of bias for
5. Bias in selection of the reported selection of the Low
result
reported result
High
Overall bias and Directness Risk of bias judgement (The number of participants in each

arm was an estimate.)

Overall Directness Directly applicable

Bibliographic Gill JM; Saldarriaga A; Mainous AG; Unger D; Does continuity between prenatal
Reference and well-child care improve childhood immunizations?; Family medicine; 2002;
vol. 34 (no. 4)

Study details
Study type Retrospective cohort study

Study location USA
Study setting Primary care clinics
Study dates 1997 to 1999

fSuonudric:Iegs cli Delaware Foundation for Medical Services and the DuPont Company.
Inclusion Individuals with a specified age (range): Immunisation status of child at 1 year old.
criteria Mothers were a specified age: 18 years old or over.
Exclusion
. None
criteria

Intervention 1: Provider continuity: The same provider and clinic for prenatal and

Intervention(s) \,..\\_childcare.
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

Intervention 2: Clinic continuity: Having the same clinic but a different provider for
prenatal and well-childcare.

No other information was provided.

No continuity: Having a different clinic and a different provider for prenatal and well-
childcare.

No other information was provided.

Vaccine uptake

187

Vaccination status at 1 year of age. There was no follow-up period because this was
a retrospective study.

None
Data was provided for completion at 7 and 12 months of age for DTP, polio, Hib,

HepB, and all of them. For this evidence review, we only used data for completion of
all of them at 12 months of age because this was the most summative data.

Provider continuity (N = 44)

Clinic continuity (N = 77)

No continuity (N = 66)

Characteristics

Arm-level characteristics

% Female (%)

Nominal

Section

1. Bias due to confounding

2. Bias in selection of
participants into the study

3. Bias in classification of

interventions

4. Bias due to deviations
from intended

interventions

5. Bias due to missing

data

6. Bias in measurement of Risk of bias judgement for

outcomes

7. Bias in selection of the
reported result

Provider continuity (N = 44) Clinic continuity (N =77) No continuity (N = 66)

43.2 53.3 51.5
Question Answer
Risk of bias judgement for L

. ow

confounding
Risk of bias judgement for
selection of participants into Low
the study
Risk of bias judgement for

e . : Low
classification of interventions
Risk of bias judgement for
deviations from intended Low
interventions
Rl_sk_of bias judgement for Low
missing data

Moderate

(No information was provided as to how

measurement of outcomes data was collected.,)

Risk of bias judgement for

selection of the reported result et
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Section

Overall bias

Question Answer

Serious

(No information was provided as to how
data was collected. This is a
retrospective cohort study.)

Risk of bias judgement

Directness Directly applicable

Kerpelman, 2000

Bibliographic

Reference

Study details
Study type

Study location
Study setting

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

Kerpelman LC; Connell DB; Gunn WJ; Effect of a monetary sanction on
immunization rates of recipients of aid to families with dependent children.;
JAMA; 2000; vol. 284 (no. 1)

Randomised controlled trial (RCT)
USA

Community

1995 to 1998

Georgia Department of Human Resources

Families with children aged 6 years or younger. (However, series completion data
was measured at 2 years of age.)

None

Families who either applied or reapplied for Aid to Families with Dependent Children
(AFDC) benefits were told that they had to provide proof of up-to-date immunizations
for their preschool-aged children. They were reminded of their obligation both when
they applied and when they were recertified for welfare eligibility, which was required
semi-annually until 1996, when it became an annual requirement. If the family did
not present such proof without good cause, such as having religious objections or
known allergic reactions, a sanction could be applied after oral or written warnings
were issued. The sanction was losing AFDC benefits normally provided for the
nonimmunized child. Medicaid benefits and those for Early Periodic Screening,
Diagnosis, and Treatment were not affected.

Usual care: Case families in the control group were encouraged to immunize their
preschool children but were not informed of any aid sanctions nor did such sanctions
apply to them.

Vaccine uptake

850

Follow-up occurred when the children were 2 years old for the series completion
data.

None
Vaccine uptake data included the following vaccines: DTP, polio, MMR, Hib, HepB
The study included data for the uptake of each vaccine separately. This data was

excluded in favour of series completion at 2 years old. This is because this data
provided a better overall summary of the study's result.

Threat of removal of welfare benefit (N = 510)
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Encouraging words (N = 340)

Characteristics
Arm-level characteristics

Threat of removal of welfare benefit (N= Encouraging words (N =
510) 340)
% Female
children (%)
Nominal 51.5 49.9
Section Question Answer
Low

(Although the method of
Domain 1: Bias arising from the Risk of bias judgement for the randomisation is not provided, the
randomisation process randomisation process baseline characteristics of the
participants in both arms appears
balanced.)

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

interventions (effect of interventions (effect of Ly
assignment to intervention) assignment to intervention)
Domain 2b: Risk of bias due to  Risk of bias judgement for
deviations from the intended deviations from the intended Low
interventions (effect of adhering interventions (effect of
to intervention) adhering to intervention)
Domain 3. Bias due to missing Risk-of-bias judgement for

g Low
outcome data missing outcome data
Domain 4. Bias in Risk-of-bias judgement for L

ow
measurement of the outcome  measurement of the outcome
Domain 5. Bias in selection of  Risk-of-bias judgement for Low
the reported result selection of the reported result
Overall bias and Directness Risk of bias judgement Low
Overall Directness Directly applicable

Landis, 1995
Bibliographic Landis, S; Scarbrough, ML; Using a vaccine manager to enhance in-hospital
Reference vaccine administration; Journal of family practice; 1995; vol. 41 (no. 4); 364-369
Study details
Study type Non-randomised controlled trial
Study location USA
Study setting Hospital wards
Study dates 1993
Sour_ces = Kate B. Reynolds Charitable Trust
funding
Inclusion Individuals admitted into hospital: People admitted onto wards for adults. Adult age
criteria was not defined.

Vaccine-manager strategy placed the responsibility for dispensing the vaccines with
Intervention(s) a family nurse practitioner, who used a standard protocol form signed by a physician
on the medical staff. It did not require the signature of the attending physician.
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Vaccine education, informed consent, documentation, and vaccine administration
were accomplished by the nurse without unit staff involvement. The hospital hired a
family nurse practitioner who was able to independently assess the need for and
then administer vaccines to patients following a predesigned protocol.

The enhanced usual care strategy involved integrating immunisation history, patient
education and consent, and vaccine administration into the daily activities of nurses
and physicians without using additional staff. Floor nurses asked patients about their

Comparator  vaccine history, assessed their age and medical problems based on their medical
problem list, and indicated on the adult vaccine order form which vaccines were
needed. Attending physicians were then asked to complete and sign the vaccine
order form.

(nzEE Vaccine uptake

measures

Nun?b.er of 1252

participants

DU i Data was collected at the end of the 3-month study period.

follow-up

Loss to
None

follow-up
This study was included because the mean age was over 50 years. People were not
selected because they were considered high risk.

This study had data for Td, pneumococcal, rubella, and measles vaccines. For this
evidence review, only data for pneumococcal vaccine was relevant to the UK
population aged 65 years and over.

Additional ) )

comments In the study, the percentage who received the pneumococcal vaccine was from the
population who needed one or more vaccines. Therefore, we calculated the
percentage uptake of the intention to treat population in the following way: the
vaccine manager group had 431 participants. Of these, 46.6% needed any vaccine
(201 participants). Of these 201 participants, 31.9% received a pneumococcal
vaccine (64 participants). The enhanced usual care group had 821 participants. Of
these, 33.1% needed any vaccine (272 participants). Of these 272 participants,
4.1% received a pneumococcal vaccine (11 participants).

Study arms

Vaccine-manager group (N = 431)

Enhanced usual care group (N = 821)

Characteristics

Arm-level characteristics
Vaccine-manager group (N = 431)

% Female (%)
Nominal 54.8

Mean age (years)

Nominal 57.22
Section Question Answer
1. Bias due to .R'Sk of bias
. judgement for Low
confounding .
confounding
95

Enhanced usual care group (N = 821)

62.9

52.77
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Section Question Answer
Serious
Risk of bias (The baseline characteristics for each arm were different,

2. Bias in selection judgement for for example gender. The participants were recruited from

of participants into  selection of hospital wards. Some of the wards may have had
the study participants into the  participants for whom vaccines were part of
study management. Was not an even number of similar wards
to place into the 2 arms.)
3. Bias in Risk of bias
classification of judge_g]en_t o f Low
interventions _cIaSS| |ca_t|on 0
interventions
4. Bias due to Risk of bias
deviations from Jctljdge{pent ffor L
intended deviations from ow
interventions !ntended_
interventions
. Risk of bias
?r;ils?’slians g du;;o judgement for Low
9 missing data
Risk of bias Serious
6. Bias in : (There was no blinding at data collection and data
judgement for . ; .
measurement of collection required effort. Data collection was done by a
measurement of ; : )
outcomes outcomes vaccine manager. Therefore, this could have introduced
bias in favour of the vaccine manager group.)
Risk of bias

7. Bias in selection

of the reported
result

Overall bias

judgement for
selection of the
reported result

Risk of bias
judgement

Directness

Low

Serious
(Issues with recruitment and data collection.)

Directly applicable

Llamas, 2020 et al.

Bibliographic
Reference

Llamas A; Amirthalingam G; Andrews N; Edelstein M; Delivering prenatal
pertussis vaccine through maternity services in England: What is the impact on
vaccine coverage?; Vaccine; vol. 38 (no. 33)

Study details
Study type Retrospective cohort study

Study location UK
Study setting Maternity services (and general practices as usual care)

Study dates 2017 to 2018

Sour_c es of Not mentioned

funding

Inclusion A Lo .

criteria Pregnant women: Clinical commissioning groups managing pregnant women.
Exclusion None

criteria

Clinical commissioning groups using maternity services to offer pertussis vaccine to
pregnant women. Following the 2016 Public Health England (PHE) and the National

Intervention(s)
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

Health Service-England (NHS-E) recommendation to commission maternity services
to deliver pertussis vaccine to improve coverage, some maternity services started
offering the vaccine from April 2017.

Responses on delivery mechanisms for the 20 maternity services for which data was
available showed a range of models were used, with some maternity services using
more than one model: 19 (95%) offered the vaccine in the hospital antenatal clinic,
12 (55%) during scan appointments, 7 (35%) during routine antenatal appointments,
1 (5.0%) through extra appointments, and 4 (20.0%) opportunistically on Day
Assessment Units, antenatal wards, or drop-off clinics in hospital.

Clinical commissioning groups not using maternity services to offer pertussis
vaccine to pregnant women. The vaccine was delivered exclusively through primary
care (as was the case before the PHE and NHS-E 2016 recommendation).

Vaccine uptake

587502

Data was collected electronically from primary care records. This relied on
communication between maternity services and general practices.

Among the 37 maternity services for which information on data transfer was
available, 19 (51.4%) sent a letter to the patient's GP, 14 (37.8%) recorded
vaccination in maternity service notes which can be viewed by GPs, 7 (18.9%)
regularly sent a list of all women vaccinated to the GPs, 4 (10.8%) had an
automated data transfer mechanism in place, and in 3 (8.1%) another method of
data transfer is used.

None

This study presented data separately for maternity services for which pertussis
vaccine availability was unclear. We did not include this data because it did not have
a clear intervention.

This study had a subgroup of clinical commissioning groups that used maternity
services that had "reliable data transfer" because they had either automated data
transfer methods or sent GPs a list of women who had been immunised against
pertussis. We did not use this subgroup as the intervention arm. This is because this
subgroup was selected once the data had been collected and analysed, and the
baseline pertussis vaccination rate was significantly lower for this subgroup
compared to that for the control group (52.9% versus 64.5%). This suggests that the
reliable data transfer maternity subgroup had a pre-existing difference compared to
the usual care group.

Clinical commissioning groups implementing maternity services to offer pertussis
vaccinations (N = 386762)

Clinical commissioning groups not implementing maternity services to offer pertussis
vaccinations (control, usual care) (N = 200740)

Characteristics

Arm-level characteristics
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Clinical commissioning groups

implementing maternity services

Clinical commissioning groups not
implementing maternity services to

to offer pertussis vaccinations (N = offer pertussis vaccinations (control,
386762)

Baseline
pertussis
vaccine
uptake (%)

Nominal 61.2

Section

1. Bias due to
confounding

2. Bias in selection of
participants into the
study

Question

Risk of bias judgement for
confounding

Risk of bias judgement for

selection of participants into

the study

3. Bias in classification of Risk of bias judgement for

interventions

4. Bias due to deviations
from intended
interventions

5. Bias due to missing
data

6. Bias in measurement
of outcomes

7. Bias in selection of the
reported result

Overall bias

classification of interventions

Risk of bias judgement for
deviations from intended
interventions

Risk of bias judgement for
missing data

Risk of bias judgement for
measurement of outcomes

Risk of bias judgement for
selection of the reported
result

Risk of bias judgement

Directness

usual care) (N = 200740)

64.5

Answer

Low

Moderate

(The only baseline characteristic reported
was pre-existing pertussis vaccine uptake.)

Low

Low

Low

Serious

(The investigators suspected that some
maternity services did not inform GPs when
pertussis vaccines had been given.)

Low
Serious

(Issues with data collection)
Directly applicable

Mantzari, 2015

Bibliographic
Reference

Mantzari, Eleni; Vogt, Florian; Marteau, Theresa M; Financial incentives for
increasing uptake of HPV vaccinations: a randomized controlled trial.; Health

psychology : official journal of the Division of Health Psychology, American
Psychological Association; 2015; vol. 34 (no. 2); 160-71

Study details

Trial
registration
number
and/or trial
name

Study type
Study location UK

ISRCTN52339409

Randomised controlled trial (RCT)

Study setting Community clinics

Study dates

2008 to 2009
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Sources of I :

funding Birmingham East and North Primary Care Trust

Inclusion Individuals with a specified age (range)

criteria 16- to 18-year-old girls: Registered with participating health centres
E::f;'izlon Had previously been vaccinated with the vaccine(s) being studied

1000 eligible girls were identified, 500 of which had not previously received an invite
for vaccination and 500 had previously been sent an invite but had not attended a
vaccination session. Girls were separated into two groups, based on whether or not
they had previously received an invite, and then randomised into the intervention
group (financial incentives and text message reminders) or control group (no
financial incentives or reminders).

All participants in each group received letters, addressed to them, inviting them to
attend their first HPV vaccination session. The letters included the date, time, and
venue of their allocated vaccination appointment. Participants were given the option
to reschedule their appointment or attend a different immunization clinic by
contacting the immunization team at a designated telephone number, included in the
letter.

Along with the invitation letters, all participants were sent a leaflet containing
information about HPV and the HPV vaccine. This was the standard leaflet used and
distributed by the NHS. It included information on the prevalence of HPV (i.e., that it
is common, with most people getting infected at some point in their life), on how it
spreads (i.e., through sexual activity with somebody who has the virus), on the
different types of HPV that exist and their relationship to cervical cancer (i.e., that
more than 100 types of HPV exist, but only 13 are known to cause cancer, with
others being harmless or causing conditions such as genital warts), on the benefit of
the HPV vaccine (i.e., that it reduces the risk of getting cervical cancer by 70%), on
the limited protection afforded by it (i.e., that it protects against only the two

types of the virus most often linked to cancer, but not against others or other
sexually transmitted diseases, and does not prevent pregnancy), as well as on the
consequences of getting vaccinated (i.e., the vaccine’s side effects— described as
few and mild—and the continued need to undergo cervical cancer screening in the
future). Participants wishing to obtain further information were directed to the
relevant NHS Website.

Intervention(s)

Participants in the intervention groups received an invitation letter, which included
the offer of Love2Shop vouchers worth £45 for receiving the three vaccinations. The
vouchers could be exchanged at numerous stores in the UK, including general
merchandise and department stores; fashion and footwear retailers; specialist
retailers (e.g., bookstores); jewellery shops; sports, outdoor, and motoring stores;
home improvement and soft furnishing stores; restaurants; and leisure facilities (e.g.,
cinemas).

Participants were offered £20 for receiving the first vaccination, £5 for the second
vaccination, and £20 for the third vaccination.

Reminder text messages: Participants in the intervention groups received text
messages reminding them of their second and third vaccination sessions. These
were sent during the intervals between the first and second vaccinations, and
between the second and third vaccinations, and 2 days prior to the next session.
The wording of these messages was, “(Name), don’t forget your HPV jab on (day) at
(time) at the (venue). Thank you.” Participants were not able to reply to these
messages.

Like the intervention arms, the control arms also received the reminder letter and

Comparator . mation about HPV vaccine,
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Participants in the control arms did not receive the financial incentives or reminder

text messages.

Number of

participants 102

Duration of

follow-up Not provided

Loss to
follow-up

Additional
comments

None

Study arms

Baseline characteristics were not provided.

Financial incentives for each of the 3 HPV vaccine doses plus reminder text messages for the
second and third HPV doses (People who had not previously received an invite for

vaccination) (N = 250)

Control (invitation letter and information leaflet that was sent to participants in both arms)
(People who had not previously received an invite for vaccination) (N = 250)

Financial incentives for each of the 3 HPV vaccine doses plus reminder text messages for the
second and third HPV doses (People who had previously received an invite for vaccination
but not attended a vaccination session) (N = 250)

Control (invitation letter and information leaflet that was sent to participants in both arms)
(People who had previously received an invite for vaccination but not attended a vaccination

session) (N = 250)

Section

Domain 1: Bias arising from the
randomisation process

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

interventions (effect of assignment to

intervention)

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

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement of
the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Question

Risk of bias judgement for the
randomisation process

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

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

Risk-of-bias judgement for missing
outcome data

Risk-of-bias judgement for
measurement of the outcome

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

Risk of bias judgement

Overall Directness

Answer

Low

Low

—

ow

Low

High

(The method of data
collection and the follow-
up periods were not
provided.)

Low

Some concerns
(Some concerns with data
collection)

Directly applicable

Minkovitz, 1999
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Bibliographic

Reference

Study details
Study type

Study location
Study setting

Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Outcome
measures

Number of
participants

Duration of
follow-up
Loss to
follow-up

Additional
comments

Study arms

Minkovitz, C; Holt, E; Hughart, N; Hou, W; Thomas, L; Dini, E; Guyer, B; The effect
of parental monetary sanctions on the vaccination status of young children: an
evaluation of welfare reform in Maryland.; Archives of pediatrics & adolescent
medicine; 1999; vol. 153 (no. 12); 1242-7

Randomised controlled trial (RCT)
USA

Community

1992 to 1994

US Department of Health and Human Services and the Centers for Disease Control
and Prevention.

Individuals with a specified age (range): Children aged 3 to 24 months.

Participants lived in a specified area: Families eligible for the evaluation were served
by 1 of 6 Maryland Department of Social Services offices, 4 in metropolitan areas
and 2 in rural counties.

None

When a family applied for Aid to Families With Dependent Children (AFDC), the
case worker reviewed the Primary Prevention Initiative (PPI) requirements.
Agreements with Medical Assistance (MA) providers specified that children be seen
within a specified time and that sanctioned clients be given priority. At each 6-month
redetermination, the case worker ascertained whether the client met the
requirements. If clients did not provide verification, they might elect to delay the
disallowance for good cause. Good-cause exemptions could last up to 3 months,
with a total limit of 2. Noncompliant families were sent an official notice before
penalties were imposed.

Control (no intervention)

Vaccine uptake
853

The follow-up period was not provided.

In the intervention arm, 31 medical records were not assessed.

In the control arm, 35 medical records were not assessed.

Data for these participants has not been included in the analysis because we do not
know whether they were vaccinated or not.

No baseline characteristics were provided.

The study had year 1 and year 2 data. Year 2 data was used in preference to year 1
data because the intervention had not been properly implemented in year 1.

Data was provided for DTP, polio and MMR vaccine separately - an overall
completion rate was not provided.

Threat of removal of welfare benefit (N = 442)

Control (N = 411)
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Section Question Answer

Some concerns
(The method of randomisation was
Domain 1: Bias arising from Risk of bias judgement for the not provided. It is not possible to

the randomisation process randomisation process assess randomisation because no
baseline characteristics were
provided.)
Domain 2a: Risk of bias due to Risk of bias for deviations
deviations from the intended from the intended Low
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)
Domain 2b: Risk of bias due to Risk of bias judgement for
deviations from the intended deviations from the intended
) : ) . Low
interventions (effect of interventions (effect of
adhering to intervention) adhering to intervention)
Domain 3. Bias due to missing Risk-of-bias judgement for L
o ow
outcome data missing outcome data
Domain 4. Bias in Risk-of-bias judgement for L
ow
measurement of the outcome  measurement of the outcome
Domain 5. Bias in selection of Mo bk Ll et e
selection of the reported Low

the reported result
result

Some concerns

Overall bias and Directness Risk of bias judgement (Some concerns with randomisation)

Overall Directness Directly applicable

Perkins, 2016 et al.

Bibliographic Perkins RB; Lin M; Wallington SF; Hanchate AD; Impact of school-entry and

Reference education mandates by states on HPV vaccination coverage: Analysis of the 2009-
2013 National Immunization Survey-Teen.; Human vaccines &
immunotherapeutics; vol. 12 (no. 6)

Study details
Study type Retrospective cohort study

Study location USA
Study setting Schools
Study dates 2009 to 2013

Sour.c es of Not mentioned
funding
Inclusion Individuals with a specified age (range)
criteria

nert Adolescent girls aged 13 to 17 years of age
Exclusion

itar None
criteria

Intervention 1: Education mandate.

R Intervention 2: School entry mandate.
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Comparator

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Additional
comments

Study arms

The study does not define what these mandates are. There is no description of the
penalty for breaking a mandate. Opting out of a mandate is mentioned as something
that people can do, but it does not explain how this can happen.

Control - no mandate.

Vaccine uptake

47845

Data was collected annually, like a 'snapshot'.

None

The investigators adjusted the data for for covariates known to correlate with
vaccination coverage: child’s and parent’s age, race, parent’s education level,

household income, parent’s marital status, parent’s primary language, receipt of
vaccine in a private or public health facility, insurance status, number of medical
visits in the past year, and provider recommendation.

We used the pooled data that used weights provided in the data source files. We did
not use the estimated annual linear trend estimates because that involved making
assumptions about the future after the study had ended.

There were no relevant baseline characteristics.

Education mandate (N = 12579)

School entry mandate (N = 1649)

Control (no mandate) (N = 33617)

Section

1. Bias due to

confounding

2. Bias in selection
of participants into

the study

3. Bias in

classification of

interventions

4. Bias due to
deviations from

intended
interventions

5. Bias due to

missing data

Question Answer
Risk of bias

judgement for Low
confounding

Risk of bias

judgement for Low
selection of (The baseline characteristics looked roughly equal for
participants into the all 3 arms.)
study

Risk of bias

judgement for Serious

classification of
interventions

Risk of bias
judgement for
deviations from
intended interventions

Risk of bias
judgement for missing Low
data

(The interventions were not described.)

Low
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Section

6. Bias in
measurement of
outcomes

Question Answer

Serious
Risk of bias (Uptake was measured using surveys sent to parents
judgement for and confirmed with healthcare providers. There is no
measurement of further information. For example, the investigators did
outcomes not explain whether providing data was mandatory or

whether it was uniformly accurate.)
Risk of bias

7. Bias in selection

of the reported
result

Overall bias

judgement for

selection of the Lty
reported result
. . Serious
.R'Sk ol bistg (There were issues with data collection and with
judgement o . ,
describing the interventions.)
Directness Directly applicable

Zelman, 2014

Bibliographic
Reference

Study details

Trial
registration
number
and/or trial
name

Study type
Study location
Study setting
Study dates

Sources of
funding

Inclusion
criteria

Exclusion
criteria

Intervention(s)

Comparator

Vaccine uptake
uptake of routin

Zelman, Mitchell; Sanford, Carolyn; Neatby, Anne; Halperin, Beth A; MacDougall,
Donna; Rowswell, Corinne; Langley, Joanne M; Halperin, Scott A; Maritime
Universal Rotavirus Vaccination Program, (MURVP); Implementation of a universal
rotavirus vaccination program: comparison of two delivery systems.; BMC public
health; 2014; vol. 14; 908

NCT01273077

Prospective cohort study

Canada

Public health clinics and family physicians' offices
2010 to 2012

GlaxoSmithKline
Individuals with a specified age (range): Infants (£1 year old)

None

Public health nurse administered programme in public health clinics:
Rotavirus vaccine was primarily administered along with other routine paediatric
vaccines by public health nurses in public health clinics distributed

across the province.

The implementation process included: an education in-service with immunising
public health nurses, natification of physicians and nurse practitioners of the new
program, development and distribution of fact sheets to the public and promotional
material to physicians and nurse practitioners, and engagement of the media.

Family physician administered programme in family physician offices:
Rotavirus vaccine was provided to family physicians by public health along with
other routine paediatric vaccines and was administered in family physicians’ offices.
Information and educational material was distributed to health care providers who
administered the vaccine (mostly primary care physicians).

An education needs assessment of providers happened first followed by provider
education followed by face-to-face and webinar delivered continuing education
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sessions, direct interaction and discussion with group practices, engaging
physicians in project working groups, mailed and electronic communication with
physicians, information sheets included with delivery of other routine paediatric
vaccines, and media releases directed at the public and providers.

Outcome
measures

Number of
participants

Duration of
follow-up

Loss to
follow-up

Vaccine uptake

Uptake at 1 year of age.

None reported

Approximately 5641. This is an approximation based on yearly birth rates in the
areas where the interventions took place during the time of the study.

The study provided 2 years of data separately. For the evidence review, only the
second year of data was used because during the second year, practices should

Additional
comments

have been more imbedded.
The population numbers are estimates based on official birth figures for the regions

where the cohorts were located.
No baseline characteristics were provided.

Study arms

Public health nurse administered programme in public health clinics (N = 1432)

Family physician administered programme in family physician offices (N = 4209)

Section

1. Bias due to
confounding

2. Bias in selection
of participants into
the study

3. Bias in
classification of
interventions

4. Bias due to
deviations from
intended
interventions

5. Bias due to
missing data

6. Bias in
measurement of
outcomes

7. Bias in selection
of the reported result

Overall bias

Question

Risk of bias judgement
for confounding

Risk of bias judgement
for selection of
participants into the
study

Risk of bias judgement
for classification of
interventions

Risk of bias judgement
for deviations from
intended interventions

Risk of bias judgement
for missing data

Risk of bias judgement
for measurement of
outcomes

Risk of bias judgement
for selection of the
reported result

Risk of bias judgement

Directness

Answer

Low

Serious

(The numbers of participants was based on annual
birth rates in the areas where the interventions took
place during that period of time. No baseline

characteristics were reported to assess how similar
the 2 cohorts were.)

Low

Low

Low
Moderate

(No information was provided as to how data was
collected.)

Low
Serious

(Issues with recruitment and outcome measurement.)

Partially directly applicable
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Section Question

Appendix E — Forest plots

Answer

(based in Canada, which has a more widely spread-
out population in some areas than the UK. The
committee thought this was not particularly
generalisable to the UK)

Infrastructure interventions aimed at individuals, parents
and carers compared to control

Financial incentives or penalties

Threat of removal of welfare benefit versus control

Financial threat Control

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.1.1 0-5 years old

Kerpelman 2000 364 a10 206 340 49.48% 1.19[1.08,1.32] R &
Minkavitz 1993 (1) 285 447 276 #1 a0s% 0.99 [0.90,1.04] L
Subtotal (95% CI) 952 751 100.0% 1.09 [0.91, 1.30]

Total events B64 482

Heterogeneity: Tau®=0.01; Chi*= 678, df=1 (P =0.009), F= 85%
Test for overall effect: 7= 092 (P = 0.36)

Test for subgroup differences: Mot applicable

Footnotes

0s 2 5
Favours control  Favours financial threat

0.z

(1) The polio data was used in this meta-analysis because it had the largest number of
participants and responders for both arms.

Threat of removal of welfare benefit versus control

Financial threat
Study or Subgroup Events

Control
Total Events Total M-H,Fixed, 95% Cl

1.2.1 0-5 years of age, DTP vaccine uptake

Minkovitz 1999 246 442 244

1.2.2 0-5 years of age, Polio vaccine uptake

Minkovitz 1998 295 4432 2Th

1.2.3 0-5 years of age, MMR vaccine uptake

Minkovitz 1993 198 286 172

Risk Ratio Risk Ratio

M-H, Fixed, 95% CI
411 0.94[0.84,1.09] t
411 0.99[0.90,1.09) S | E—
246 099088 111 t

055 08 11 12
Favours control Favours financial threat
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NON-RCT: Cash incentive versus control

Details of the intervention can be found here.

Escalating delayed cash Control Risk Ratio Risk Ratio

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

1.3.1 HPV 1st dose

Caskey 2017 (13 G4 a5 48 103 1.62 [1.27, 2.08] —t

1.3.2 HPV 2 or more doses

Caskey 2017 (23 43 a5 34103 1.83[1.08 2.17] —t

1.3.3 HPV 3 doses

Caskey 2017 (3 ) a5 12 103 2.891.682 9.16] e E—
0.2 05 2 5

Favours control Fawours delayed cash
Footnotes

(1) Non-randomised controlled trial.
(2) Mon-randomised controlled trial.
(3) Mon-randomised controlled trial.

Education or school entry vaccination mandates

NON-RCT: Education mandate or school entry mandate versus control

Mandate Control Risk Ratio

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

1.4.1 Education mandate, HPV at least 1 dose

Perkins 2016 (1) G414 12579 17481 33617 0.92 [0.96, 1.00]
1.4.2 Education mandate, HPV all 3 doses

Perkins 2016 (2) 4276 12579 11766 33617 0.97 [0.94,1.00]
1.4.3 School entry mandate, HPV at least 1 dose

FPerkins 2016 (3) avd 1649 17431 33617 1.02[0.97,1.07]
1.4.4 School entry mandate, HPV all 3 doses

Perkins 2016 (4) A%7 1649 117RE 33617 1.00[0.93,1.07]
Footnotes

(1) Cohort study.

(2) Cohort study.

(3) Cohort study.

(4) Cohort study.

Risk Ratio
M-H, Fixed, 95% CI
_'_
_'_
__'_
065 0.9 1.1 1.2
Favours control Favours mandate

Infrastructure interventions aimed at individuals, parents
and carers compared to another intervention

Financial incentive (vouchers) versus reminder
Financial incentive Reminder Risk Ratio

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

1.6.1 0-5 years

Birkhead 1995 (1) 3 27 23 42 1.42[1.01, 2.00]

Footnotes
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Risk Ratio
M-H, Fixed, 95% CI
—|—
f } f }
na n.r 1.4 2

Fawvours reminder Favours incentive

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



FINAL
Increasing vacine uptake by improving infrastructure

(1) cRCT data was adjusted for clustering. Vouchers were given every month (rather
than the normal every 2 months) until the child was immunised. The reminder was a
referral for vaccination - no further details were provided.

NON-RCT: School entry mandate versus education mandate

School entry mandate  Education mandate Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 85% CI
1.7.1 HPV at least 1 dose
FPerkins 2016 (1) 74 1649 G415 125789 1.04 [0.99, 1.09] - +—
1.7.2 HPV all 3 doses
Perking 2016 (2) ar7 1649 4276 125749 1.03 [0.96,1.10] t
1 t t |
0.84a 04 1.1 1.2
Favours education mandate Fvrs school entry mandate
Footnotes
(1) Cohort study.
(2) Cohort study.

Infrastructure intervention plus another intervention aimed
at individuals, parents and carers compared to control

Financial incentives with reminders

Additional reminder letter with financial incentives plus reminder text message for 2nd
and 3rd HPV dose verses control

Add rdr+money+/-rdr Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 95% Cl
2.3.1 Adolescents who were previously not invited for vaccination, 1st HPV dose
Mantzar 20148 {1} 71 250 49 250 1.451[1.09,1.99] —+—
2.3.2 Adolescents previously unresponsive to invitations, 1st HPV dose
Mantzar 20145 {23 a8 250 26 250 2.27[1.48, 3.48] —t
2.3.3 Adolescents who were previously not invited for vaccination, 2nd HPV dose
Mantzar 20145 (3 61 250 40 250 1.5211.07,2.18] —t—
2.3.4 Adolescents previously unresponsive to invitations, 2nd HPV dose
Mantzari 20145 (43 48 250 16 250 306 [1.79,5.24] —
2.3.5 Adolescents who were previously not invited for vaccination, 3rd HPV dose
Mantzar 2015 (5) a6 280 30 250 1.87[1.24,2.81] —
2.3.6 Adolescents previously unresponsive to invitations, 3rd HPV dose
Mantzari 2015 (&) H 280 g  2a0 3.88[1.82, 8.26 —
0.08 0z 5 20

Fawvours control  Fvrs add rdr+money-+/-rdr

Footnotes

(1) Additional reminder letter with financial incentives.

(2) Additional reminder letter with financial incentives.

(3) Additional reminder letter with financial incentives plus reminder text message for 2nd HPV dose.

(4) Additional reminder letter with financial incentives plus reminder text message for 2nd HPV dose.

(5) Additional reminder letter with financial incentives plus reminder text messages for 2nd and 3rd HPY doses.
(6) Additional reminder letter with financial incentives plus reminder text messages for 2nd and 3rd HPV doses.
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Infrastructure interventions aimed at healthcare provider
compared to control

Financial incentives or feedback

Interventions aimed at healthcare providers versus control (summary)

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.3 Bonus for performance
Fairbrother 19949 (1) 411 Ta5 332 Ths 1.24[1.12,1.37] I E—
3.1.4 Enhanced fee for service
Fairbrother 19949 (2 381 7485 332 Th5 1.16[1.03,1.28] I E—
3.1.11 Feedback
Fairbrother 1999 (3) 332 755 307 TAS 1.08[0.96, 1.27] R I S

0.7 0.55 1.2 15

Favours control  Favours intervention

Footnotes

(1) cRCT data was adjusted for clustering. Feedback via letter was in both arms. 0-5
years of age. Arm 1 (bonus and feedback) versus Arm 3 (feedback only)

(2) cRCT data was adjusted for clustering. Feedback via letter was in both arms. 0-5
years of age. Arm 2 (enhanced fee for service and feedback) versus Arm 3
(feedback only)

(3) cRCT data was adjusted for clustering. Feedback was via letter. 0-5 years of
age. Arm 3 (feedback only) versus control.

NON-RCT: Financial incentives for physicians versus control

Financial incentives Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
3.2.30-18 years old
Gavagan 20101} B 320 201 224 1.10[1.058,1.19] . —
085 0.9 11 1.2
Favours control  Furs financial incentives
Footnotes

(1) Cohort study. Study measured paediatric vaccinations - age range was not specified.
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Processes and systems changes compared to control

NON-RCT: Algorithm to aid vaccination decision making for nurses versus control

Algorithm for nurses Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
1.5.1 0-5 years, DTP
Christy 1957 (1) a8 302 a1 333 1.901[1.40, 2.549] —
1.5.2 0-5 years, polio
Christy 1957 (5 A8 250 44 288 1.811[1.29, 2.54] E E—
1.5.3 0-5 years, MMR
Christy 1957 (3) k] 121 0 1488 1.658[1.09, 2.51] S E—
1.5.4 0-5 years, Hib
Christy 1957 (4) ar 382 46 402 1.27[0.88,1.83] 1Tt

05 07 185 2

Favours control  Favours nurses” algorithm
Footnotes
(1) Cohort study
(2) Cohort study.

(3) Cohort study.
(4) Cohort study.

The algorithm can be seen here.

Infrastructure intervention plus other interventions aimed
at healthcare providers compared to control

Education, assessment and feedback versus control

Interventions Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.1.1 Face-to-face physician education with assessment and feedback
Gilkey 2014 {13 165 570 184 570 491% 0.80([0.75,1.07] —
Gilkey 2019 (2} 1481 245 126 245 5089% 1.20[1.02,1.40] ——
Subtotal (95% Cl) 815 815 100.0% 1.04 [0.78, 1.39] ——e i ——
Total events 6 Ma

Heterogeneity. Tau®= 0.04, ChiF=6.15, df=1 (P =0.01), F=84%
Test for overall effect 2= 0.26 (F = 0.80)

5.1.3 Webinar education, assessment and feedback
Gilkey 2014 (3} 180 578 187 579 100.0% 0.96[0.81,1.14] i
Subtotal (95% Cl) 579 579 100.0% 0.96 [0.81, 1.14]

Total events 180 187

Heterogeneity: Mot applicable
Test for overall effect 2= 0.44 (P = 0.6G)

0r 0.85 12 1.5
. B Favours control  Favours interventions
Testfar subgroup differances: Chi*= 0.20, df= 1 (P = 066}, IF= 0%

Footnotes
(1) cRCT data was adjusted for clustering for this review using an ICC of 0.05. The

HPV 1st dose data has been selected for this summary. The 11-12 year old data
has been used because this age range is closer to the UK routine schedule
compared to 13-18 years old.

(2) cRCT data was adjusted for clustering for this review using an ICC of 0.05. 11-18
years old. HPV vaccine, 1 dose or more. Assessment and feedback was done
individually. No other details were provided.

(3) cRCT data was adjusted for clustering for this review using an ICC of 0.05. The
HPV 1st dose data has been selected for this summary. The 11-12 year old data
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has been used because this age range is closer to the UK routine schedule
compared to 13-18 years old.

Feedback and financial incentives versus control

Interventions Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
5.2.4 Feedback and bonus for good performance
Fairbrother 1959 (1) 411 Ta5 307 TE5 434% 1.34[1.20,1.489] —
Fairbrother 2001 (2} 522 938 401 938 S6E% 1.30[1.19,1.43] —i—
Subtotal (95% CI) 1693 1693 100.0%  1.32[1.23,1.41] -
Total events 933 ik

Heterogeneity: Chi#F=0.15,df=1{F=0.70), F=0%
Test for overall effect. 2= 7.65 (P = 0.00001)

5.2.5 Enhanced fee for service plus feedback

Fairbrother 1959 (3) 381 Ta5 307 TE5 434% 1.241.11,1.39] —
Fairbrother 2001 (4) f46 938 401 938 S6E% 1.36 [1.24,1.49] —i—
Subtotal (95% CI) 1693 1693 100.0%  1.31[1.22,1.41] -
Total events b ik

Heterogeneity: Chif=1.59, df=1{P=021), F=37%
Test for overall effect, 2= 7.45 (P = 0.00001)

L L L
0r 0.85 12 1.6
Favours control  Favours interventions

Testfor subgroup differences: Chi*=0.02, df=1 {F =090, F=0%

(1) cRCT data was adjusted for clustering by the study authors. Uptake of
childhood vaccines 16 months after start of the intervention. Feedback was via letter.
(2) cRCT data was adjusted for clustering by the study authors. Uptake of
childhood vaccines 16 months after start of the intervention. Feedback was via letter.
(3) cRCT data was adjusted for clustering by the study authors. Uptake of
childhood vaccines 16 months after start of the intervention. Feedback was via letter.
Enhanced fee for service and feedback versus control.

(4) cRCT data was adjusted for clustering by the study authors. Uptake of
childhood vaccines 16 months after start of the intervention. Feedback was via letter.
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Education with assessment and feedback versus control

Interventions

Study or Subgroup  Evenis

Control
Total Events Total M-H, Fixed, 95% CI

Risk Ratio

5.4.3 Face-to-face, 11-12 years, meningococcal

Gilkey 2014 {1} 354 570 307

470

5.4.4 Face-to-face, 13-18 years, meningococcal

Gilkey 2014 (2} 425 587 4149

5.4.5 Face-to-face, 11-12 years, HPV 1st dose
Gilkey 2014 (3) 164 a70 184

5.4.6 Face-to-face, 13-18 years, HPV 1st dose
Gilkey 2014 {43 361 agy 351

5.4.9 Webinar, 11-12 years, meningococcal
Gilkey 2014 {5} 345 a4749 2

5.4.10 Webinar, 13-18 years, meningococcal
Gilkey 2014 (B} 283 596 426

5.4.11 Webinar, 11-12 years, HPV 15t dose
Gilkey 2014 {73 180 a4749 187

5.4.12 Webinar, 13-18 years, HPV 1st dose
Gilkey 2014 {83 344 596 356

Footnotes

587

470

287

474

596

474

596

1.15[1.04,1.27]
1.01 [0.94, 1.09]
0.80[0.75,1.07]
1.03[0.94,1.13]
1.1 [1.00,1.22]
0.92 [0.65, 1.00]
0.96 [0.61,1.14]

0.897 [0.28,1.06]

Risk Ratio
M-H, Fixed, 95% CI
_'_
07 0.8s 1.2 18

Favours control  Favours interventions

1 to 8: cRCT data was adjusted for clustering for this review using an ICC of 0.05.

Infrastructure interventions aimed at healthcare providers

compared to a different intervention

Bonus for performance versus enhanced fee for service

Bonus for performance

Study or Subgroup Events Total

Enhanced fee for service

Events Total Weight M-H, Random, 95% CI

7.4.1 0-5 years old

Fairbrother 1899 (1) 411 745

Fairbrother 2001 (2 522 938
Subtotal (95% CI) 1693
Total events 933

I
546

q427

Heterogeneity: Tau®=0.01; Chi*= 363, df=1 (P=0.06), F=72%

Testfor overall effect Z=0.20(F=0.84)

Testfor subgroup differences: Not applicahle
Footnotes

(1) cRCT data was adjusted for clustering.
(2) cRCT data was adjusted for clustering.

(1) and (2) cRCT data was adjusted for clustering by the study authors. Uptake of

745
438
1693

47 3%
52.7%
100.0%

Risk Ratio Risk Ratio
M-H, Random, 95% Cl
1.08[0.98,1.19] i
0.96 [0.88, 1.03] —-
1.01 [0.90, 1.14] g
05 07 15

Favours enhanced fee Favours bonus

childhood vaccines 16 months after start of the intervention.
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Infrastructure interventions aimed at individuals, parents

and carers, and healthcare providers compared to control

NON-RCT: Interventions aimed healthcare providers versus control (summary)

Intervention 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 continuity
Gill 2002 {1} 43 44 51 5] 1.26[1.10,1.45]  E—
4.1.2 Clinic continuity
Gill 2002 (2} B1 I a1 a4 1.03[0.86,1.27]
4.1.4 Maternity services offering vaccinations
Llamas 2020 {3) 273054 3BETEZ 153767 200740 092092 0592 1

0.7 0.85 1.2 15

Favours control Favours intervention

Footnotes

(1) Cohort study. 0-5 years old. Provider continuity means same healthcare

professional managed mother before and after birth.

(2) Cohort study. 0-5 years old. Clinic continuity means that a different healthcare

professional was managing mother before and after birth, but the clinic was the

same before and after.

(3) Cohort study. Pregnant women. CCGs with maternity services offering
vaccinations compared to CCGs without maternity services offering vaccinations

(offered by GPs as usual care).

Infrastructure interventions aimed at individuals, parents

and carers, and healthcare providers compared to a

different intervention

NON-RCT: Provider continuity versus clinic continuity

Provider continuity  Clinic continuity Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
8.1.1 0-5 years old
Gill 2002 (1) 43 14 51 T 1.23[1.08,1.39] —
} } }
0.5 0.r 1.5

Favours clinic continuity Favours provider contity

Footnotes
(1) Cohort study
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NON-RCT: Public health nurse delivered programme in public health clinics
versus family physician delivered programme in family physician offices

Public health nurse  Family physician Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
8.2.1 Rotavirus vaccine dose 1
Zelman 2014 (1) 1362 1432 1603 4209 2.50([2.40, 2.60] +
8.2.2 Rotavirus vaccine dose 2
Zelman 2014 (2) 1313 1432 1418 4209 2.72[2.60, 2.85) -+
0.5 0.7 15 2
Favours family physician Favours public health nrs
Footnotes
(1) Cohort study
(2) Cohort study

NON-RCT: Vaccine-manager group versus enhanced usual care group

Vaccine-manager Enhanced usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
8.3.1 65+ years old
Landis 1995 (13 G4 431 11 821 11.081[5.91,20.79] —
0.05 0z & 20
Favours enhanced usual Favours vaccine-manager
Footnotes

(1) Mon-randomised controlled trial.

Sensitivity analysis

These are results that changed after studies were removed from the analysis that
had a high risk of bias.

Infrastructure intervention plus another intervention aimed at healthcare
providers compared to control

Feedback plus a different intervention versus control

Feedback and bonus Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
9.1.4 Feedback and bonus for good performance
Fairbrather 1999 (1} 411 784 0¥ Tas 1.34[1.20,1.449] e —
9.1.5 Enhanced fee for service plus feedback
Fairbrather 1999 (2} 381 TEA 307 TAA 1.241.11,1.349] e —
} } } }
nr 0.a5 1.2 1.4

Favours control  Favours feedback + bonus

Footnotes
(1) cRCT data was adjusted for clustering. Feedback was via letter.
(2) cRCT data was adjusted for clustering. Feedback was via letter.
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Infrastructure interventions aimed at healthcare providers compared to a
different intervention

Bonus for performance versus enhanced fee for service

Bonus for performance  Enhanced fee for service Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
10.4.1 0-5 years old
Fairbrother 1989 (1) 411 785 381 755 1.08[0.98,1.19] Tt
05 07 15
Favours enhanced fee Favours bonus
Footnotes

(1) cRCT data was adjusted for clustering.
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Appendix F — GRADE tables

Infrastructure interventions aimed at individuals, parent and carers compared to control

Financial incentives or penalties

Table 18 GRADE table for financial incentives or penalties

Threat of removal of welfare benefit versus control (RR >1 favours financial threat)
0-5 years old

2 RCT 1703 RR 1.09 64 per 100 70 per 100 (58,  Serious® Not serious Very serious? Serious?® Very low
(Kerpelma (0.91, 1.30) 83)

n 2000,

Minkovitz

1999)

Threat of removal of welfare benefit versus control (RR >1 favours financial threat)
0-5 years of age, DTP vaccine uptake

1 RCT 853 RR 0.94 59 per 100 56 per 100 (50,  Serious' Not serious N/AS Serious?® Low
(Minkovitz (0.84, 1.05) 62)

1999)

0-5 years of age, Polio vaccine uptake

1 RCT 853 RR 0.99 67 per 100 66 per 100 (60,  Serious’ Not serious N/AS Serious?® Low
(Minkovitz (0.90, 1.09) 73)

1999)

0-5 years of age, MMR vaccine uptake

1 RCT 532 RR 0.99 70 per 100 69 per 100 (62,  Serious' Not serious N/AS Serious? Low
(Minkovitz (0.88, 1.11) 78)

1999)

NON-RCT: Cash incentive versus control (RR >1 favours delayed cash)
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HPV 15t dose

1 (Caskey Quasi- 188 RR 1.62 47 per 100 75 per 100 (59, Very Not serious N/AS Not serious Low
2017) randomi (1.27, 2.05) 96) serious*
sed
controlle
d trial
HPV 2 or more doses
1 (Caskey Quasi- 188 RR 1.53 33 per 100 51 per 100 (36, Very Not serious N/AS Not serious Low
2017) randomi (1.08, 2.17) 72) serious?*
sed
controlle
d trial
HPV 3 doses
1 (Caskey Quasi- 188 RR 2.89 13 per 100 36 per 100 (20, Ve"_y Not serious N/AS Not serious Low
2017) randomi (1.62, 5.16) 65) serious*
sed
controlle
d trial
1. Downgraded once: Single study at moderate risk of bias.
2. Downgraded twice for inconsistency: the 12 was greater than 66.7%.
3. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
4. Downgraded twice: Single study at high risk of bias.
5. Single study. Inconsistency not applicable.
6. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies at moderate or high risk of bias.
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Education or school entry vaccination mandates

Table 19 GRADE table for education or school entry vaccination mandates

NON-RCT: Education mandate or school entry mandate versus control (RR >1 favours mandate)
Education mandate, HPV at least 1 dose

1 (Perkins  Cohort 46196 RR 0.98 52 per 100 51 per 100 (50, Ver_y Not serious N/A3 Not serious Low
2016) study (0.96, 1.00) 52) serious'

Education mandate, HPV all 3 doses

1 (Perkins  Cohort 46196 RR 0.97 35 per 100 34 per 100 (33, Ver_y Not serious N/A3 Not serious Low
2016) study (0.94, 1.00) 35) serious'

School entry mandate, HPV at least 1 dose

1 (Perkins  Cohort 35266 RR 1.02 52 per 100 53 per 100 (50, Ver_y Not serious N/A3 Serious? Very low
2016) study (0.97, 1.07) 56) serious'

School entry mandate, HPV all 3 doses

1 (Perkins  Cohort 35266 RR 1.00 35 per 100 35 per 100 (33, Ver_y Not serious N/A3 Serious? Very low
2016) study (0.93, 1.07) 37) serious'

1. Downgraded twice: Single study at high risk of bias.
2. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
3. Single study. Inconsistency not applicable.

Infrastructure interventions aimed at individuals, parents and carers compared to another
intervention

Table 20 GRADE table for infrastructure interventions aimed at individuals, parents and carers compared to another intervention

Financial incentive (vouchers) versus reminder (RR >1 favours financial incentive)
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0-5 years

1 cRCT® 69 RR 1.42 55 per 100 78 per 100 (55,  Serious' Serious? N/AS Not serious
(Birkhead (1.01, 2.00) 100)

1995)

NON-RCT: School entry mandate versus education mandate (RR >1 favours school entry mandate)
HPV at least 1 dose

1 (Perkins  Cohort 14228 RR 1.04 51 per 100 53 per 100 (50, Very Not serious N/AS Serious*
2016) study (0.99, 1.09) 56) serious?

HPV at least 3 doses

1 (Perkins  Cohort 14228 RR 1.03 34 per 100 35 per 100 (33, Very Not serious N/AS Serious*
2016) study (0.96, 1.10) 37) serious®

1. Downgraded once: Single study at moderate risk of bias.

Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies that were partially direct or indirect.
Downgraded twice: Single study at high risk of bias.

Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.

Single study. Inconsistency not applicable.

Birkhead 1995 data was adjusted for clustering in this review using an ICC of 0.05.

o0k Wb
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Infrastructure intervention plus another intervention aimed at individuals, parents and carers
compared to control

Financial incentives with reminders

Table 21 GRADE table for financial incentives with reminders

Financial incentives plus reminder text message for 2nd and 3rd HPV dose verses control (RR >1 favours intervention)
Adolescents who were previously not invited for vaccination, 15t HPV dose

1 RCT 500 RR 1.45 20 per 100 28 per 100 (21,  Serious’ Not serious N/AZ2 Not serious Moderate
(Mantzari (1.05, 1.99) 39)

2015)

Adolescents previously unresponsive to invitations, 15t HPV dose

1 RCT 500 RR 2.27 10 per 100 24 per 100 (15,  Serious' Not serious N/AZ2 Not serious Moderate
(Mantzari (1.48, 3.48) 36)

2015)

Adolescents who were previously not invited for vaccination, 2" HPV dose

1 RCT 500 RR 1.52 16 per 100 24 per 100 (17,  Serious’ Not serious N/A2 Not serious Moderate
(Mantzari (1.07, 2.18) 35)

2015)

Adolescents previously unresponsive to invitations, 2" HPV dose

1 RCT 500 RR 3.06 6 per 100 20 per 100 (11,  Serious' Not serious N/A2 Not serious Moderate
(Mantzari (1.79, 5.24) 34)

2015)

Adolescents who were previously not invited for vaccination, 3" HPV dose

1 RCT 500 RR 1.87 12 per 100 22 per 100 (15,  Serious’ Not serious N/AZ2 Not serious Moderate
(Mantzari (1.24, 2.81) 34)

2015)

Adolescents previously unresponsive to invitations, 3" HPV dose
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RR 3.88 3 per 100 12 per 100 (6, Serious’ Not serious N/AZ2 Not serious Moderate
(Mantzarl (1.82, 8.26) 26)
2015)
1. Downgraded once: Single study at moderate risk of bias.
2. Single study. Inconsistency not applicable.
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Infrastructure interventions aimed at healthcare provider compared to control

Financial incentives or feedback

Table 22 GRADE table for interventions aimed at healthcare provider compared to control

Financial incentives or feedback
Interventions aimed at healthcare providers versus control (summary) (RR >1 favours intervention)

Bonus for performance

1 cRCT> 1510 RR 1.24 44 per 100 55 per 100 (49,  Serious' Not serious N/A4
(Fairbroth (1.12, 1.37) 60)

er 1999)

Enhanced fee for service

1 cRCT? 1510 RR 1.15 44 per 100 51 per 100 (45, Very Not serious N/A?
(Fairbroth (1.03, 1.28) 56) serious?

er 1999)

Feedback

1 cRCT? 1510 RR 1.08 41 per 100 44 per 100 (39, Very Not serious N/A?
(Fairbroth (0.96, 1.22) 50) serious?

er 1999)

NON-RCT: Financial incentives for physicians versus control (RR >1 favours financial incentive for physicians)
0-18 years old

1 Cohort 544 RR 1.10 90 per 100 99 per 100 (94, Very Not serious N/A?
(Gavagan study (1.05, 1.15) 100) serious?*
2010)

1. Downgraded once: Single study at moderate risk of bias.

Not serious

Not serious

Serious?

Not serious

Moderate

Low

Very low

Low

2. Downgraded twice: Single study at high risk of bias. Comparisons with data from the enhanced fee for service and feedback groups were graded as

high risk of bias due to problems with randomisation.
3. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
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4. Single study. Inconsistency not applicable.

5. Fairbrother 1999 was adjusted by the investigators for clustering.

Processes and systems changes compared to control

Table 23 GRADE table for processes and systems changes compared to control

NON-RCT: Algorithm to aid vaccination decision making for nurses versus control (RR >1 favours nurses’ algorithm)

0-5 years, DPT

1 (Christy  Cohort 635 RR 1.90 15 per 100
1997) study (1.40, 2.59)

0-5 years, polio

1 (Christy  Cohort 539 RR 1.81 15 per 100
1997) study (1.29, 2.54)

0-5 years, MMR

1 (Christy  Cohort 279 RR 1.65 19 per 100
1997) study (1.09, 2.51)

0-5 years, Hib

1 (Christy  Cohort 794 RR 1.27 11 per 100
1997) study (0.88, 1.83)

1. Downgraded twice: Single study at high risk of bias.

29 per 100 (21,
40)

28 per 100 (20,
39)

31 per 100 (21,
48)

15 per 100 (10,
21)

Very
serious’

Very
serious’

Very
serious’

Very
serious’

Not serious N/A3 Not serious
Not serious N/A3 Not serious
Not serious N/A3 Not serious
Not serious N/A3 Serious?

2. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.

3. Single study. Inconsistency not applicable.
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Infrastructure intervention plus other interventions aimed at healthcare providers compared

to control

Table 24 GRADE table for intervention plus another intervention aimed at healthcare providers compared to control

Education, assessment and feedback versus control (RR >1 favours interventions)

Face-to-face physician education with assessment and feedback
40 per 100 (30,

2 (Gilkey
2014,
Gilkey
2019)

Webinar education, assessment and feedback

1 (Gilkey
2014)

2
(Fairbroth
er 1999,
Fairbrothe
r 2001)

Enhanced fee for service plus feedback

2
(Fairbroth
er 1999,
Fairbrothe
r 2001)

(0.78, 1.39)

31 per 100 (26,
(0.81, 1.14)

Feedback and financial incentives versus control (RR >1 favours interventions)
Feedback and bonus for good performance

55 per 100 (51,
(1.23, 1.41)

55 per 100 (51,
(1.22, 1.41)

Serious'

Not
serious

Very
serious*

Very
serious*

Education with assessment and feedback versus control (RR >1 favours interventions)

Face-to-face, 11-12 years, meningococcal
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1 (Gilkey cRCT® 1140 RR 1.15 54 per 100 62 per 100 (56, Not serious Not serious High
2014) (1.04, 1.27) 68) serious

Face-to-face, 13-18 years, meningococcal

1 (Gilkey  cRCTS 1174 RR 1.01 71 per 100 72 per 100 (67,  Not Not serious N/A Serious?® Moderate
2014) (0.94, 1.09) 78) serious

Face-to-face, 11-12 years, HPV 15t dose

1 (Gilkey cRCTS 1140 RR 0.90 32 per 100 29 per 100 (24, Not Not serious N/A Serious?® Moderate
2014) (0.75, 1.07) 35) serious

Face-to-face, 13-18 years, HPV 15t dose

1 (Gilkey  cRCTS 1174 RR 1.03 60 per 100 62 per 100 (56,  Not Not serious N/A Serious?® Moderate
2014) (0.94, 1.13) 68) serious

Webinar, 11-12 years, meningococcal

1 (Gilkey cRCT® 1158 RR 1.11 54 per 100 60 per 100 (54, Not Not serious N/A Not serious High
2014) (1.00, 1.22) 66) serious

Webinar, 13-18 years, meningococcal

1 (Gilkey cRCT® 1192 RR 0.92 71 per 100 66 per 100 (61, Not Not serious N/A Not serious High
2014) (0.85, 1.00) 71) serious

Webinar, 11-12 years, HPV 15t dose

1 (Gilkey cRCTS 1158 RR 0.96 32 per 100 31 per 100 (26,  Not Not serious N/A Serious?® Moderate
2014) (0.81, 1.14) 37) serious

Webinar, 13-18 years, HPV 15t dose

1 (Gilkey  cRCTS 1192 RR 0.97 60 per 100 58 per 100 (53,  Not Not serious N/A Serious?® Moderate
2014) (0.88, 1.06) 63) serious

1. Downgraded once: greater than 33.3% of the weight of the meta-analysis came from studies at moderate or high risk of bias.
Downgraded twice for inconsistency: the 12 was greater than 66.7%.

Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.

Downgraded twice: greater than 33.3% of the weight of the meta-analysis came from studies at high risk of bias.
Downgraded once for inconsistency: the 12 was between 33.3% and 66.6%.

Data from Gilkey 2014, Gilkey 2019 was adjusted for clustering for this review using an ICC of 0.05.

Data from Fairbrother 1999 and Fairbrother 2001 was adjusted by the study investigators for clustering.

Nookwh
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Infrastructure interventions aimed at healthcare providers compared to a different
intervention

Table 25 GRADE table for interventions aimed at healthcare providers compared to a different intervention

Bonus for performance versus enhanced fee for service
0-5 years old

2 cRCT* 3386 RR 1.01 55 per 100 55 per 100 (49, Very Not serious Very serious?  Serious?® Very low
(Fairbroth (0.90, 1.14) 62) serious’
er 1999,
Fairbrothe
r 2001)
1. Downgraded twice: greater than 33.3% of the weight of the meta-analysis came from studies at high risk of bias.
2. Downgraded twice for inconsistency: the 12 was greater than 66.7%.
3. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
4. Data from Fairbrother 1999 and Fairbrother 2001 was adjusted by the study investigators for clustering.

Infrastructure interventions aimed at individuals, parents and carers, and healthcare
providers compared to control

Table 26 GRADE table for interventions aimed at individuals, parents and carers, and healthcare providers compared to control

NON-RCT: Interventions aimed at pregnant women, and healthcare providers versus control (summary) (RR >1 favours intervention)

Provider continuity
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1 (Gill Cohort RR 1.26 77 per 100* 97 per 100 (85, Very Not serious N/A3 Not serious

2002) study (1.10, 1.45) 100) serious'’

Clinic continuity

1 (Gill Cohort 143 RR 1.03 77 per 100* 80 per 100 (66, Very Not serious N/A3 Very serious? Very low
2002) study (0.86, 1.22) 94) serious'’

Maternity services offering vaccinations

1 (Llamas Cohort 587502 RR 0.92 77 per 100* 70 per 100 (70, Very Not serious N/A3 Not serious Low
2020) study (0.92, 0.92) 70) serious'’

1. Downgraded twice: single study at high risk of bias.

2. Downgraded twice for imprecision: the 95% confidence interval for the effect size crossed the line of no effect and the total number of participants was
<200.

3. Single study. Inconsistency not applicable.
* The 77 per 100 is not an error and represents the absolute effects in the control arms for these trials by coincidence.

Infrastructure interventions aimed at individuals, parents and carers, and healthcare
providers compared to a different intervention

Table 27 GRADE table for interventions aimed at individuals, parents and carers, and healthcare providers compared to a different
intervention

NON-RCT: Provider continuity versus clinic continuity (RR >1 favours provider continuity)

0-5 years old
1 (Gill Cohort 121 RR 1.23 79 per 100 97 per 100 (86, Very Not serious N/AZ2 Not serious Low
2002) study (1.09, 1.39) 100) serious'’

NON-RCT: Public health nurse delivered programme in public health clinics versus family physician delivered programme in family physician offices
(RR >1 favours public health nurse delivered programme in public health clinics)

Rotavirus vaccine dose 1
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1 (Zelman Cohort 5641 RR 2.50 38 per 100 95 per 100 (91, Very Serious?® N/AZ2 Not serious Very low
2014) study (2.40, 2.60) 99) serious'’

Rotavirus vaccine dose 2

1 (Zelman Cohort 5641 RR 2.72 34 per 100 92 per 100 (88, Very Serious?® N/AZ2 Not serious Very low
2014) study (2.60, 2.85) 96) serious'’

NON-RCT: Vaccine-manager group versus enhanced usual care group (RR >1 favours vaccine-manager group)
65+ years old

1 (Landis  Non- 1252 RR 11.08 1 per 100 15 per 100 (8, Very Not serious N/A2 Not serious Low
1995) randomi (5.91, 28) serious’
sed 20.79)

1. Downgraded twice: Single study at high risk of bias.
2. Single study. Inconsistency not applicable.
3. Single study that was partially applicable to the review question. Downgraded once for indirectness.

Sensitivity analysis (removed studies at high risk of bias)

Infrastructure intervention plus another intervention aimed at healthcare providers compared to control

Table 28 GRADE table for intervention plus another intervention aimed at healthcare providers compared to control

Feedback plus a different intervention versus control (RR >1 favours intervention)
Feedback and bonus for good performance

1 cRCT? 1510 RR 1.34 41 per 100 54 per 100 (49,  Serious' Not serious N/AZ2 Not serious Moderate
(Fairbroth (1.20, 1.49) 61)
er 1999)

Enhanced fee for service plus feedback
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cRCT? 1510 RR 1.24 41 per 100 50 per 100 (45,  Serious' Not serious N/AZ2 Not serious Moderate
(Falrbroth (1.11, 1.39) 57)
er 1999)
1. Downgraded once: Single study at moderate risk of bias.
2. Single study. Inconsistency not applicable.
3. Data from Fairbrother 1999 was adjusted by the study investigators for clustering.

Infrastructure interventions aimed at healthcare providers compared to a different intervention

Table 29 GRADE table for interventions aimed at healthcare providers compared to a different intervention

Bonus for performance versus enhanced fee for service (RR >1 favours bonus for performance)

0-5 years old

1 cRCT? 1510 RR 1.08 50 per 100 55 per 100 (49, Very Not serious N/A? Serious? Very low
(Fairbroth (0.98, 1.19) 60) serious'’

er 1999)

1. Downgraded twice: Single study at high risk of bias. Comparisons with data from the enhanced fee for service and feedback groups were downgraded
to high risk of bias due to problems with randomisation.

2. Downgraded once for imprecision: the 95% confidence interval for the effect size crossed the line of no effect.
3. Data from Fairbrother 1999 was adjusted by the study investigators for clustering.
4. Single study. Inconsistency not applicable.
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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 . Records exclude at title and abstract
and abstract (n = 5716) (n=6210) (n = 544)
A
Full-text articles assessed ] Records excluded Full-text articles assessed
for eligibility (n = 47) " (n=39) for eligibility (n = 3)

A 4

Studies included (n=11)
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Appendix H—- Economic evidence tables

Appendix H1 — Evidence tables

Rafia 2016
Rafia et al. (2016) An economic evaluation of contingency management for completion of hepatitis B
Study vaccination in those on treatment for opiate dependence
Population &
Study details interventions Costs Outcomes Cost effectiveness
Economic analysis: Cost-utility Population: A Cost difference: £21.86 QALY difference: Incremental analysis: £6,831.25 per
analysis hypothetical cohort of (£25.13, 2021 GBP) 0.0032 QALY gained (£7,853.93, 2021 GBP)

Study design: Decision analytic
model

Approach to analysis: A decision-tree
to estimate the short-term (i.e. around
vaccination attempts) clinical and cost
impact of the vaccination strategies,
followed by a Markov chain to
evaluate the long-term clinical
consequences and costs associated
with HBV infection of a hypothetical
cohort of people who inject drugs
(including injectors, previous injectors
and those at risk of injecting in the
future as defined in the trial)
undergoing treatment over the
lifetime in England and Wales.
Perspective: UK NHS perspective
Time horizon: Lifetime

Discounting: 3.5% for costs and
outcomes

people who inject drugs
(including injectors,
previous injectors and
those at risk of injecting
in the future as defined in
the trial)

Intervention: Hepatitis B
vaccination with
contingency
management, assumed
in the model to be a £10
voucher per appointment
attendance. Two
contingency
management options
were examined in the trial
(fixed [£10 per
appointment] versus
escalating schedule [£5,
£10 and £15 for each
appointment] financial
incentives). Data from the
two options evaluated in
the trial were pooled in

Currency and cost year:
GBP, 2013

Costs included: Direct
medical costs only.
Staff costs, equipment
costs, vaccine costs,
contingency
management voucher
cost, cost associated
with management of
hepatitis B infection.
The cost of delivering
vaccination was
estimated to be £156.73
per participant receiving
the intervention and
£78.36 per participant
under treatment as
usual. Disease
management costs over
the lifetime were
reduced in participants

Analysis of uncertainty: The economic
analysis was most sensitive to the
time horizon, the rate of disease
becoming chronic following HBV
exposure, the duration individuals
remain at increased risk of HBV
infection (i.e. remain PWID), the
incidence rate for HBV, discount rates
for both costs and benefits and the
cost associated with
training/supervision.

Under the base-case assumptions,
the incidence of HBV in PWID needs
to be greater than 1.2% per year for
the ICER to fall below a cost-
effectiveness threshold of £20 000 per
QALY gained.

The incidence rate in the base-case
was 2.16% based on results
estimated from the Unlinked
Anonymous Monitoring Survey.
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the economic model in receiving the
the absence of intervention. The use of contingency management
differences. has an 88.51% and 97.60%
Comparator: Hepatitis B probability of being considered cost-
vaccination without effective at willingness to pay
contingency thresholds of £20,000 and £30,000
management. per quality-adjusted life years gained,
respectively, under the base-case
assumptions.

Data sources

Outcomes: The primary outcome in the Weaver trial was vaccination completion within 28 days. Attendance rates were used in the model, and to reflect clinical
practice, delayed attendance was also included.

The effectiveness associated with the receipt of one, two and three doses was obtained from the literature, as data were not collected routinely in the trial. In
the economic model, it was assumed that participants receiving one and three vaccine doses had a seroprotection of 15 and 76.4% respectively, averaging
these for individuals receiving two doses. It was assumed that seroprotection was conferred after the last vaccine dose, that immunity is life-long and that the
last dose was within 3 months from the first.

Quality of life: Health-related quality of life scores were assigned to each of the modelled health states based on trial estimates or published literature. The
baseline health utility for uninfected PWID and ex-PWID was estimated as 0.57 + 0.34 (range = —0.43 to 1.00) based on the mean (SD) EQ-5D score in trial
subjects. The decrements in quality of life for patients with active chronic hepatitis B, inactive chronic hepatitis B, compensated cirrhosis, decompensated
cirrhosis, hepatocellular carcinoma, and post-liver transplant was taken from Ong et al. in non-PWID.

Costs: Only direct medical costs are included, and costs are discounted at 3.5% as per the NICE recommendation. Staff, equipment, and supervision costs
were calculated from the trial, based on data collected in 10 clinics. The costs estimated include adjustment for staff time associated with non-attendance. The
cost of training staff for contingency management was excluded. Direct medical costs associated with the management of HBV infection are taken from the
literature and assumptions when appropriate.

Comments

Source of funding: Research funded by the National Institute for Health Research (NIHR) under its Programme Grants for Applied Research Programme
(Grant Reference no. RP-PG-0707-10 149).

Overall applicability: Partially applicable
At the time of the study, hepatitis B was not a routine vaccination in the UK.
Overall quality: Minor limitations

Staff training costs were excluded in the base-case however this had a minimal impact in sensitivity analysis. It was not stated in the paper which distributions
were used for non-cost parameters in the probabilistic analysis, so it is unclear whether this was performed appropriately.
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Appendix H2 — Study quality tables

Rafia 2016

Study Identification: Rafia 2016, An economic evaluation of contingency management for completion of hepatitis B vaccination in those on
treatment for opiate dependence.

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 The study population is included in the
population for the review question (people
who inject drugs). However, this is only a
small subset of the overall population
covered by the guideline

1.2 Are the interventions appropriate for the review question? Yes Contingency management (financial
incentives) vs no contingency
management

1.3 Is the system in which the study was conducted sufficiently No Based on UK RCT, with the model

similar to the current UK context? assuming a population in England and
Wales

This study was done before Hep B
vaccination was routine in the UK - the
comparison is only in the high risk group

1.4 |Is the perspective for costs appropriate for the review question? Partly UK NHS perspective - only direct medical
costs are considered (the cost of staff
training to implement the contingency
management intervention was excluded)

1.5 Is the perspective for outcomes appropriate for the review Yes

question?

1.6 Are all future costs and outcomes discounted appropriately? Yes 3.5% as per NICE recommendation

1.7 Are QALYs, derived using NICE’s preferred methods, or an Yes EQ-5D scores from the trial were used to
appropriate social care-related equivalent used as an outcome? If inform utility of uninfected patients, and
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Study Identification: Rafia 2016, An economic evaluation of contingency management for completion of hepatitis B vaccination in those on
treatment for opiate dependence.

not, describe rationale and outcomes used in line with analytical utility decrements were taken from the
perspectives taken (item 1.5 above). literature (Ong et al.)

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
2.1 Does the model structure adequately reflect the nature of the Yes Decision tree for vaccination status
topic under evaluation? followed by Markov for subsequent

disease progression. The model did not
consider secondary infections which may
have been useful to capture

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

2.3 Are all important and relevant outcomes included? Yes Adverse events were not captured - since
these are very rare this was deemed
acceptable.

2.4 Are the estimates of baseline outcomes from the best available Yes From the RCT described by Weaver

source? (2014)

2.5 Are the estimates of relative intervention effects from the best Yes From the RCT described by Weaver

available source? (2014)

2.6 Are all important and relevant costs included? Partly Cost of staff training was excluded from

the base-case and only had a very small
impact in sensitivity analyses

2.7 Are the estimates of resource use from the best available Partly Not from an SLR but informed using the
source? trial

2.8 Are the unit costs of resources from the best available source? Yes NHS reference costs and similar

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 Univariate and probabilistic analyses were
subjected to appropriate sensitivity analysis? done.

The supplementary documentation
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Study Identification: Rafia 2016, An economic evaluation of contingency management for completion of hepatitis B vaccination in those on
treatment for opiate dependence.
indicates that the costs were varied in a
gamma distribution in the probabilistic
analysis, but it is unclear whether other
parameters were varied in appropriate
distributions.

2.11 Has no potential financial conflict of interest been declared? Yes Interests declared but no conflicts
2.12 Overall assessment: Minor limitations
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Appendix | — Health economic model

Original health economic modelling was not prioritised for this review question.
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Appendix J — Excluded studies
Clinical studies

Excluded from the original search

Abdullahi, L.H., Kagina, B.M., Ndze, V.N. et al. (2020) Improving
vaccination uptake among adolescents. Cochrane Database of
Systematic Reviews 2020(1): cd011895

Abuelenen, T., Khalil, S., Simoneit, E. et al. (2020) Prevent and
Protect: A Vaccination Initiative for Uninsured Patients at a Student-
Run Free Clinic. Journal of community health

Achat, H; Mclintyre, P; Burgess, M (1999) Health care incentives in
immunisation. Australian and New Zealand journal of public health
23(3): 285-8

Acosta, J., Benages, C., Diaz, M.A. et al. (2016) Preventing
pertussis in the early infant: Development and results of a prenatal
vaccination program. Acta Medica International 3(2): 78-81

Adams, Jean, Bateman, Belinda, Becker, Frauke et al. (2015)
Effectiveness and acceptability of parental financial incentives and
quasi-mandatory schemes for increasing uptake of vaccinations in
preschool children: systematic review, qualitative study and discrete
choice experiment. Health technology assessment (Winchester,
England) 19(94): 1-176

Adams, Jean, McNaughton, Rebekah J, Wigham, Sarah et al.
(2016) Acceptability of Parental Financial Incentives and Quasi-
Mandatory Interventions for Preschool Vaccinations: Triangulation of
Findings from Three Linked Studies. PloS one 11(6): e0156843

Adjei Boakye, Eric, Tobo, Betelihem B, Osazuwa-Peters, Nosayaba
et al. (2017) A Comparison of Parent- and Provider-Reported
Human Papillomavirus Vaccination of Adolescents. American journal
of preventive medicine 52(6): 742-752
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- Systematic review used as
source of primary studies

- The intervention is a free
vaccine- not in scope

Also, the comparator is the
US national vaccine uptake.

- Systematic review used as
source of primary studies

- Does not contain an
outcome of relevance to this
review

This study looks at infants
who have had whooping
cough and compares the
outcomes of vaccinated vs
unvaccinated participants.

- Systematic review used as
source of primary studies

- Not a relevant study
design

- Study does not contain an
intervention aimed at
increasing vaccine uptake
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This study looks at reporting
vaccine uptake in terms of
provider records vs parental
recall.

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

- Study took place in a non-
OECD country

- Does not contain an
outcome of relevance to this
review

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): 0S45-51

- Reminders non-RCT.
Excluded because there
was sufficient RCT

evidence for this review

Amirian, I, Huston, S, Ha, D et al. (2017) Results of immunization - Conference abstract
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

- Not a relevant study
design

This is a survey.
Furthermore, there is no
intervention to increase
uptake beyond making a
vaccine freely available.

- The intervention is a free
vaccine- not in scope

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

- Full text paper or book
article is unavailable

This is probably the 1979
edition of the immunisation
schedule published by the
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Anonymous (2013) Nursing interventions help protect older adults.
Nursing 43(4): 26

Anonymous. (2005) Automated standing orders to nurses increase
influenza and pneumococcal vaccination rates among inpatients
compared with reminders to physicians. Evidence-Based Healthcare
and Public Health 9(3): 211-212

Arslan |, Beyazova U, Aksakal N et al. (2012) New opportunity for
vaccinating older people: well-child clinic visits. Pediatrics
international : official journal of the Japan Pediatric Society 54(1):
45-51

Ashton-Key M and Jorge E (2003) Does providing social services
with information and advice on immunisation status of "looked after
children" improve uptake?. Archives of disease in childhood 88(4):
299-301

Atkins K, van Hoek AJ, Watson C et al. Seasonal influenza
vaccination delivery through community pharmacists in England:
evaluation of the London pilot. BMJ open 6(2): e009739

Atkinson, K.-M., Wilson, K., Murphy, M.S.Q. et al. (2019)
Effectiveness of digital technologies at improving vaccine uptake
and series completion - A systematic review and meta-analysis of
randomized controlled trials. Vaccine 37(23): 3050-3060
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Appendix K- Research recommendations

Research recommendation 1

What levels and types of provider incentives are effective and acceptable to increase
immunisation rates in the UK?

Why this is important

There is some evidence that incentives for providers can increase vaccine uptake. However,
current evidence base is limited, low quality and not based in the UK. GPs already receive
payment for vaccinations to cover the cost of the vaccination and the time taken to identify,
invite and administer the vaccinations in the UK. There are additional payments for
vaccinations available under the Quality and Outcome Framework (QoF) if certain conditions
are met, such as vaccinating 90-95% of children who reached 18 months old in the
preceding 12 months with at least one dose of MMR (Annex A: new QOF indicators for
2021/22). However, the committee noted that in some areas it may be much harder to obtain
the level of vaccination needed to trigger a reward because they may contain larger numbers
of people who are difficult to reach, for example in more deprived areas with larger immigrant
communities who do not speak English. This may be discouraging for the provider as they
may need to expend a lot more effort to obtain a lower vaccination rate than providers in
other areas with higher baseline rates of uptake. In addition, the incentives available to
providers are subject to change and it is unclear what types and levels of incentives are most
effective in the UK.

With the limited evidence in this area, the committee decided it was important for more
research to be carried out to evaluate whether provider incentives can increase vaccine
uptake and what levels of incentive are required. The committee were interested in both the
effectiveness of different types of provider incentives and the acceptability of these types of
interventions when used in the UK healthcare system.

Importance to ‘patients’ or the It is unclear what levels and types of incentives aimed at

population providers are effective at increasing uptake of routine vacations
and whether they are acceptable. Suitably incentivising
providers could lead to an increase in vaccine uptake and a
reduction in vaccine preventable diseases in the community.

Relevance to NICE guidance Medium: the research is relevant to the recommendations in the
guidance, but the research recommendations are not essential
to future updates

Additional evidence about the effectiveness of incentives to
increase uptake could help improve the existing
recommendations or lead to new recommendations aimed at
providers.

Relevance to the NHS Increasing vaccination uptake reduce the incidence of vaccine
preventable diseases. This would lead to reduced numbers of
hospitalisations and other medical interventions to treat the
diseases thereby freeing up resources that could be deployed to
address other priorities.

National priorities There is a new DHSC vaccination strategy due in late 2021 and
it is expected that this work would fall under the goal of
increasing the uptake of routine vaccinations.

Current evidence base Three, moderate to very low quality, quantitative studies
investigated the use of provider incentives in the USA for
children aged 0-5 years and young people aged 11-18 years.
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Equality considerations

K.1.3 Modified PICO table

Population
Intervention

Comparator

Outcome

Study design

Timeframe

Additional information

Most studies demonstrated an increase in vaccine uptake with
provider incentives. Qualitative evidence reported mixed views
from parents and carers on the acceptability of provider
incentives.

To ensure equality, incentives would have to be appropriate for
different communities

Immunisation providers

Different types and levels of incentives to increase uptake of routine UK
vaccinations.

Incentives including:
e community target setting
e changes in targets or payment systems
Type of incentive compared to:
e usual processes
e other incentives
or
Different levels of the same type of incentive compared to each other
Quantitative outcomes including:
e uptake of routine vaccinations
o offers of routine vaccinations.

Qualitative outcomes including:

e acceptability of the incentives

e views about implementation

e other views about the intervention or general barriers facilitators to
uptake that relate to incentives.

e Quantitative study: RCT or cluster RCT, cohort studies

e Qualitative study: interviews, focus groups only (not surveys or open
-ended questions on surveys)

There is no specified time frame in which the study needs to be

completed.

e Vaccinations to be incentivised must be on the UK routine schedule
(apart from influenza, see below) and the incentive must be aimed
at increasing uptake in the relevant population for this schedule.

¢ Influenza vaccination is not of interest because it is out of scope of
the NICE guideline on routine vaccination.
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Research recommendation 2

What is the effectiveness and acceptability of incentives to increase uptake of routine
vaccines in the UK?

Why this is important

There is some evidence that providing incentives to people who have vaccines can increase
vaccine uptake. However, current evidence is limited, low quality and not based in the UK.
As a result, the committee decided it was important for future research to examine whether
incentives aimed at eligible individuals, their parents, family members or carers (as
appropriate) are an effective and acceptable way of increasing routine vaccinations in the
UK. There is currently no evidence about what the most effective form of incentive could be,
whether this is financial or non-financial and so it is important for research to consider
different types of incentives.

Importance to ‘patients’ or the It is unclear whether financial and non-financial incentives are
population effective at increasing the uptake of routine vaccinations in the
UK in and whether they are acceptable to the population.

Increasing vaccination uptake will provide benefits by reducing
vaccine preventable diseases as well as helping to develop herd
immunity in the wider population.

Relevance to NICE guidance Medium: the research is relevant to the recommendations in the
guidance, but the research recommendations are not essential
to future updates.

Additional evidence about the effectiveness of incentives to
increase uptake could help improve the existing
recommendations or lead to new recommendations.

Relevance to the NHS A reduced incidence of vaccine preventable diseases would be
expected if vaccination rates increase and would lead to
reduced numbers of hospitalisations and other medical
interventions to treat the diseases thereby freeing up resources
that could be deployed to address other priorities.

National priorities There is a new DHSC vaccination strategy due in late 2021 and
it is expected that this work would fall under the goal of
increasing the uptake of routine vaccinations.

Current evidence base One, low quality, quantitative study was identified that
investigated the use of financial incentives in the USA for HPV
vaccination. No UK evidence was identified.

Equality considerations Financial incentives might have more of an impact for people
with lower income. The most appropriate incentives for different
communities would need to be considered.

Modified PICO table

Population e Individuals eligible for routine schedule vaccination(s) or their parents or
carers (as appropriate)

e Healthcare staff organising the vaccination programmes or administering
vaccinations (for the qualitative research only)
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Intervention

Comparator
Outcome

Study design

Timeframe

Additional
information

Incentive schemes to increase uptake of routine UK vaccination (excluding
influenza vaccination).

Incentives can be:

o financial (e.g. raffles, payment for accepting vaccinations)
¢ non-financial

e aimed at increasing vaccination directly or indirectly (see also
additional information below)

Usual processes
Quantitative outcomes including:

e uptake of vaccinations on the routine schedule
¢ offers of vaccination

e responses to invitations or consent form return (if this behaviour is
being incentivised)

Qualitative outcomes including:

e acceptability of the incentives
e views about implementation

o other views about the intervention or general barriers facilitators to
uptake that relate to incentives.

The qualitative work should look at the views of eligible individuals, their
parents, family members or careers (as appropriate) and relevant
healthcare staff.

Quantitative study: RCT or cluster RCT, cohort studies

Qualitative study: Interviews, focus groups only (not surveys or open -
ended questions on surveys)

There is no specified time frame in which the study needs to be completed.

Vaccinations to be incentivised must be on the UK routine schedule. The
incentive must be aimed at increasing uptake in the relevant population
for this schedule.

The incentives would be aimed at parents/carers of young children but
could be aimed at young people or their parents/carers for vaccinations
of adolescents. Incentives for adult vaccinations would be aimed at the
individual eligible for vaccination or their carers (with appropriate
consent).

Incentives do not necessarily need to be directly related to receipt of a
vaccine. Could also be for other behaviours (for example, consent form
return) that ultimately result in increased vaccine uptake.
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Research recommendation 3

What is the effectiveness and acceptability of quasi-mandation to increase vaccine uptake of
routine vaccines?

Why this is important

Vaccine mandates are used in some countries, for example in some states in USA, and may
require a child to be vaccinated before they can attend school. Educational mandates, which
require education to be accepted before a child can attend school, are not currently used in
the UK but could be a more acceptable method to increase vaccine uptake than school entry
mandates. However, limited evidence was identified for both types of mandation and none of
the studies were UK based. In contrast, Adams 2015 included detailed qualitative findings
about the acceptability of mandatory vaccinations in general in the UK. In this work, parents
had mixed views about mandation, but some found this to be a more acceptable method of
increasing uptake than the use of financial incentives aimed at parents. The committee
agreed that the existing quantitative evidence about the effectiveness of mandation was
inconclusive and agreed that further research would be useful.

Rationale for research recommendation

Importance to communities It is unclear whether entry or education vaccine mandation is
effective at increasing the uptake of routine vaccinations. If they
could increase vaccine uptake this would reducing vaccine
preventable diseases for individual as well as helping to develop
herd immunity in the wider population.

Relevance to NICE guidance Medium: the research is relevant to the recommendations in the
guidance, but the research recommendations are not essential to
future updates.

Additional evidence about the effectiveness of incentives to
increase uptake could help improve the existing
recommendations or lead to new recommendations.

Relevance to the NHS A reduced incidence of vaccine preventable diseases would be
expected if vaccination rates increase and would lead to reduced
numbers of hospitalisations and other medical interventions to
treat the diseases thereby freeing up resources that could be
deployed to address other priorities.

National priorities There is a new DHSC vaccination strategy due in late 2021 and it
is expected that this work would fall under the goal of increasing
the uptake of routine vaccinations.

Current evidence base One, low-quality, quantitative study investigated the use of
education or school entry mandates for the HPV vaccine in the
USA. This study did not demonstrate an increase in vaccine
uptake with education mandates and the school-entry mandate
results favoured control (although the upper 95% ClI touched the
line of no effect). Qualitative evidence reported mixed views from
parents and carers on the acceptability of mandates.

Equality considerations The effect on people in lower socioeconomic groups should be
considered.
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K.1.10 Modified PICO table

Population ¢ Individuals eligible for routine schedule vaccinations or their
family members or carers (as appropriate)

e Healthcare staff organising the vaccination programmes or
administering vaccinations (for the qualitative research only)

Intervention Quasi-mandation schemes including:
e Entry mandates (nursery, primary school, high school)
e Education mandates (nursery, primary school, high school)
e Other mandates

The mandates would apply to the eligible individuals but may be
targeted at incentivising their family members or carers (as
appropriate) to allow them to be vaccinated.

Comparator e Usual processes
e Other types of mandates
Outcome Quantitative outcomes including:

e uptake of routine vaccinations by eligible people
¢ offers of vaccination

Qualitative outcomes including:
e acceptability of the incentives
e views about implementation

o other views about the intervention or general barriers or
facilitators to uptake that relate to incentives.

The qualitative work should look at the views of eligible people,
their family members or careers (as appropriate) and relevant
healthcare staff.

Study design e Quantitative study: cohort studies, controlled before and after
studies, interrupted time series

¢ Qualitative study: interviews, focus groups only (not surveys
or open -ended questions on surveys)

Timeframe There is no specified time frame in which the study needs to be
completed.
Additional information o Vaccinations to be mandated must be on the UK routine

schedule (apart from influenza, see below) and the incentive
must be aimed at increasing uptake in the relevant population
for this schedule.

o Influenza vaccination is not of interest because it is out of
scope of the NICE guideline on routine vaccination.

228
Vaccine uptake in the general population: evidence review for interventions to increase the
uptake of routine vaccines by improving infrastructure FINAL (May 2022)



	1 Interventions to increase vaccine uptake by improving infrastructure
	1.1 Review question
	What are the most effective interventions for increasing the uptake of routine vaccines by improving infrastructure?
	1.1.1 Introduction
	1.1.2 Summary of the protocol for interventions aimed at improving infrastructure
	1.1.3 Methods and process
	Qualitative evidence
	Infrastructure review specific methods

	1.1.4 Effectiveness evidence
	1.1.4.1 Included studies
	1.1.4.2 Excluded studies

	1.1.5 Summary of studies included in the effectiveness evidence.
	1.1.6 Summary of the evidence
	Summary of the quantitative evidence
	Infrastructure interventions aimed at individuals, parents and carers compared to control
	Infrastructure interventions aimed at individuals, parents and carers compared to another intervention
	Infrastructure intervention plus another intervention aimed at individuals, parents and carers compared to control
	Infrastructure interventions aimed at healthcare provider compared to control
	Infrastructure intervention plus other interventions aimed at healthcare providers compared to control
	Infrastructure interventions aimed at healthcare providers compared to a different intervention
	Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to control
	Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to a different intervention
	Sensitivity analysis (removed studies at high risk of bias)

	Summary of the qualitative evidence
	Mixed methods summary of the quantitative and qualitative evidence

	1.1.7 Economic evidence
	1.1.7.1 Included studies
	1.1.7.2 Excluded studies

	1.1.8 Summary of included economic evidence
	1.1.9 Economic model
	1.1.10 Unit costs
	1.1.11 Economic evidence statements
	1.1.12 The committee’s discussion and interpretation of the evidence
	1.1.12.1. The outcomes that matter most
	1.1.12.2 The quality of the evidence
	1.1.12.3 Advantages and disadvantages
	Incentives or penalties aimed at individuals, parents or carers (as appropriate)
	Education and school entry vaccination mandates
	Incentives for providers

	1.1.12.4 Cost effectiveness and resource use
	1.1.12.5 Other factors the committee took into account
	Future proofing the recommendations


	1.1.13 Recommendations supported by this evidence review
	1.1.14 References – included studies
	1.1.14.1 Effectiveness
	1.1.14.2 Economic
	1.1.14.3 Other



	Appendices
	Appendix A – Review protocols
	Review protocol to identify effective interventions to improve uptake of routine vaccines.

	Appendix B – Literature search strategies
	Systematic review search
	Common terms for primary studies searches
	Reminder Interventions search
	Access interventions search
	Education interventions search
	Infrastructure Interventions search
	Acceptability Interventions Search

	Appendix C – Effectiveness evidence study selection
	Appendix D – Effectiveness evidence tables
	Appendix E – Forest plots
	Infrastructure interventions aimed at individuals, parents and carers compared to control
	Financial incentives or penalties
	Threat of removal of welfare benefit versus control
	Threat of removal of welfare benefit versus control
	NON-RCT: Cash incentive versus control

	Education or school entry vaccination mandates
	NON-RCT: Education mandate or school entry mandate versus control


	Infrastructure interventions aimed at individuals, parents and carers compared to another intervention
	Financial incentive (vouchers) versus reminder
	NON-RCT: School entry mandate versus education mandate

	Infrastructure intervention plus another intervention aimed at individuals, parents and carers compared to control
	Financial incentives with reminders
	Additional reminder letter with financial incentives plus reminder text message for 2nd and 3rd HPV dose verses control


	Infrastructure interventions aimed at healthcare provider compared to control
	Financial incentives or feedback
	Interventions aimed at healthcare providers versus control (summary)
	NON-RCT: Financial incentives for physicians versus control

	Processes and systems changes compared to control
	NON-RCT: Algorithm to aid vaccination decision making for nurses versus control


	Infrastructure intervention plus other interventions aimed at healthcare providers compared to control
	Education, assessment and feedback versus control
	Feedback and financial incentives versus control
	Education with assessment and feedback versus control

	Infrastructure interventions aimed at healthcare providers compared to a different intervention
	Bonus for performance versus enhanced fee for service

	Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to control
	NON-RCT: Interventions aimed healthcare providers versus control (summary)

	Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to a different intervention
	NON-RCT: Provider continuity versus clinic continuity
	NON-RCT: Public health nurse delivered programme in public health clinics versus family physician delivered programme in family physician offices
	NON-RCT: Vaccine-manager group versus enhanced usual care group

	Sensitivity analysis
	These are results that changed after studies were removed from the analysis that had a high risk of bias.
	Infrastructure intervention plus another intervention aimed at healthcare providers compared to control
	Feedback plus a different intervention versus control

	Infrastructure interventions aimed at healthcare providers compared to a different intervention
	Bonus for performance versus enhanced fee for service



	Appendix F – GRADE tables
	Infrastructure interventions aimed at individuals, parent and carers compared to control
	Financial incentives or penalties
	Education or school entry vaccination mandates

	Infrastructure interventions aimed at individuals, parents and carers compared to another intervention
	Infrastructure intervention plus another intervention aimed at individuals, parents and carers compared to control
	Financial incentives with reminders

	Infrastructure interventions aimed at healthcare provider compared to control
	Financial incentives or feedback
	Processes and systems changes compared to control

	Infrastructure intervention plus other interventions aimed at healthcare providers compared to control
	Infrastructure interventions aimed at healthcare providers compared to a different intervention
	Infrastructure interventions aimed at individuals, parents and carers, and healthcare providers compared to control
	Infrastructure interventions aimed at individuals, parents and care rs, and healthcare providers compared to a different intervention
	Sensitivity analysis (removed studies at high risk of bias)
	Infrastructure intervention plus another intervention aimed at healthcare providers compared to control
	Infrastructure interventions aimed at healthcare providers compared to a different intervention


	Appendix G – Economic evidence study selection
	Appendix H – Economic evidence tables
	Appendix H1 – Evidence tables
	Appendix H2 – Study quality tables

	Appendix I – Health economic model
	Appendix J – Excluded studies
	Clinical studies
	Excluded from the original search
	Excluded from the re-runs search
	Economic studies

	Appendix K  – Research recommendations
	K.1.1 Research recommendation 1
	K.1.2 Why this is important
	K.1.3 Modified PICO table
	K.1.4 Research recommendation 2
	K.1.5 Why this is important
	K.1.6 Modified PICO table
	K.1.7 Research recommendation 3
	K.1.8 Why this is important
	K.1.9 Rationale for research recommendation
	K.1.10 Modified PICO table

