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Background:

Substantial differences exist in the uptake of vaccines by age, gender, ethnicity, geographical location, and
socioeconomic status. In addition, the resources required to promote the uptake of effective vaccines varies
widely by country and income level. As a result, immunization programmes often struggle to achieve optimal
coverage of the target population.

A sizeable evidence base relevant to vaccine uptake exists: a search of PubMed reveals over a hundred
systematic reviews. However, there is a need to curate this knowledge better to assess what works for whom
and in what settings, particularly given the need to improve uptake for public health vaccines in those
settings where resources are scarce.

Therefore, we plan to do a scoping review of systematic reviews of published evidence on interventions
designed to increase vaccine uptake and categorise the interventions and their components across different
populations and geographical regions.  We will use the scoping review results to guide the implementation
and evaluation of practical intervention tools to promote vaccine uptake.

Methods

Objectives: To conduct a scoping review of interventions designed to increase vaccination uptake.

The specific focus of the review:
- Population: 1) children under the age of 5, age 5-10 and adolescents age 10-19; 1 2) adults, and 3)

healthcare workers (including the care sector)
- Interventions: any intervention designed to improve participation in vaccination
- Outcomes: Uptake, Hesitancy, Knowledge, Confidence, Access, Provider recommendation, Social

norms and Availability

Type of studies:
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We will include systematic reviews and meta-analyses of interventional studies that address the question of
vaccine uptake.

Search strategy:
We will search the following electronic databases: MEDLINE, Register of Controlled Trials (Cochrane
CENTRAL), CINAHL, PsycINFO, EMBASE, Scopus, Epistemonikos, Web of Science, LILACs and TRIP database
(which covers guidelines and the grey literature) up until 01 July 2021 and hand-searched the reference lists
of included articles. The searches will combine free and MeSH search terms and keywords related to vaccine
uptake (vaccine OR innocul OR immunis∗ OR immuniz*). In the first instance, we will use sensitive search
filters developed by the Health Information Research Unit at McMaster University, Canada, to focus on
systematic reviews and meta-analyses. 2 We will also search the bibliographies of retrieved systematic
reviews. We will screen all titles and abstracts of retrieved citations for inclusion.  Based on the results of the
initial filter for systematic reviews we will  review the need for further search terms that will include but not
be limited to (vaccine OR innocul OR immunis∗ OR immuniz*) AND (uptake OR adherence OR compliance OR
decision OR hesitanc* OR concern OR knowledge OR confidence OR access OR social norms OR refusal OR
awareness OR behaviour* OR belief* OR accept* OR decision making). We will use sensitive search filters
developed by the Health Information Research Unit at McMaster University, Canada, to focus on systematic
reviews and meta-analyses. 2 We will also search the bibliographies of retrieved systematic reviews. We will
screen all titles and abstracts of retrieved citations for inclusion. Two reviewers will independently evaluate
the full text of articles potentially meeting eligibility criteria. Discrepancies will be resolved through
discussion. Where a consensus cannot be reached, a third reviewer will arbitrate.

Eligibility criteria

We will include systematic reviews that comprise studies of all ages, including those with people with
pre-existing ill-health conditions if they report quantitative data on the association between vaccine uptake,
vaccine knowledge, confidence or hesitancy and or access. In addition, we will include systematic reviews
that contain randomized controlled trials (RCTs) and quasi-experimental (including interrupted time series
and before-and-after studies). We will exclude reviews that just assess vaccine efficacy and/or effectiveness.

Types of Interventions
Interventions that aim to increase vaccine uptake in a specific population or the overall population.

Quality Assessment

To assess the quality, we will use modified AMSTAR score items 3 and 7. 3 Item 3: “Was a comprehensive*
literature search performed?” At least two electronic sources should be searched. The report must include
years and databases used (e.g. Central, EMBASE, and MEDLINE), plus keywords and/or MESH terms. Item 7:
“Was the scientific quality of the included studies assessed and documented?” 'A priori' assessment methods
should be provided (e.g., for effectiveness studies if the author(s) chose to include only randomized,
double-blind, placebo-controlled studies, or allocation concealment as inclusion* consistent with a
systematic review search.

One reviewer will record and assess the reporting of the quality of included systematic reviews and report
the assessments, and a second reviewer will independently check the quality ratings. Disagreements will be
resolved through discussion; a third reviewer will arbitrate where a consensus cannot be reached. We will
rate the quality of the evidence in included reviews using the “Grade of Recommendations Assessment,
Development and Evaluation” (GRADE). 4 We will downgrade or upgrade the quality of the evidence, based
on the amount of potential bias due to study design and other criteria specified in the GRADE, and provide a
summary of findings tables by the outcomes of interest. GRADE assessment will be based on assessing the
risk of bias and an evaluation of inconsistency, indirectness, and imprecision of the results and other factors
(see the GRADE Table in the appendix for more information). Where GRADE has been used to assess primary
studies included in the reviews, we will check the rating. Where another tool has been used to assess quality,
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one reviewer will convert this to a GRADE assessment, and a second reviewer will independently check the
assessment.

Data extraction:
We will conduct the review according to PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines. 7 Data from included reviews will be extracted by one reviewer and independently
checked by a second reviewer. We will structure the outcomes by intervention type and create categories
using an iterative process to extract objectives and self-reported outcomes. In addition, we will extract data
on the population, study characteristics (e.g., number of trials, location etc.) and the intervention and
comparator and the outcomes of interest as well as the type of meta-analysis effect model used in the
meta-analysis (fixed or random) and between-study heterogeneity estimates (I2 values).

Where two reviews cover the same intervention and outcome with overlapping studies, we will select the
most relevant reviews (i.e. more comprehensive and up-to-date) for inclusion; we will and include the
historical reviews as an appendix. We will also use the Jadad decision algorithm to interpret discordant
reviews and select the most appropriate review evidence for interventions (see figure 1). Two authors will
independently apply the algorithm to reach a consensus over which review/meta-analysis is included. 5

Outcomes of interest
We will prioritize outcomes according to the WHO handbook for guideline development 6as High (critical for
decision making), Moderate (important for decision making) and Low (not important for decision making).

Table 1. Outcomes of interest and prioritization

Priority Construct Definition Includes

High Uptake Receipt of vaccine Initiation, completion, coverage
and behaviour

Moderate Hesitancy Motivational state of being
conflicted about, or opposed
to, getting vaccinated

Intentions, willingness,
openness, stage

Moderate Knowledge An accurate understanding of
facts about vaccination.

It does not include awareness,
but we will assess it where
reported

Moderate Confidence Attitudes and beliefs that
vaccines work are safe and are
part of a trustworthy medical
system.

Perceived importance, benefit,
and effectiveness. Concerns
about safety, harm, side effects,
and adverse events.

Moderate Access Perceived and actual access to
immunization services

Distance, travel, timing, location,
ease, convenience

Low Provider
recommendation

Advice from a health care
worker to receive vaccination

Advice in clinical and non-clinical
settings

Low Social norms Shared expectations of
acceptable vaccination
behaviour by a group

Descriptive norms, injunctive
norms

Low Availability Low/unavailable stocks may
play a role in vaccine uptake
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We will use summary tables to present the evidence for four population subgroups: 1) children under the age
of 5, 5-10 and adolescents 10-19, 2) adults, and 3) healthcare workers (including care workers). We will
specifically look for interventions trialled in Low-income settings reporting studies by geographical regions,
the intervention components, and vaccine uptake effects. We will also subgroup data by type of vaccination,
income level (High, Low Middle and Low-income Countries) and report whether specific interventions affect
multiple vaccinations and age groups.

We will present the data as reported in the paper and use RevMan version 5 to reconstruct the forest plots
when necessary. Where significant heterogeneity exists, we will extract the reasons and consider whether
further subgroup analyses are required.  Given the complex nature of the interventions, we will report the
outcomes using a random-effects analysis which allows for differences in the treatment effect from study to
study.
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Figures

Jadad AR, Cook DJ, Browman GP. A guide to interpreting discordant systematic reviews.
CMAJ1997;156:1411-6.pmid:9164400
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Appendix

GRADE tables.

Quality assessment
Summary of findings

ImportanceNo of patients Effect
QualityNo of

studies
Design Limitations Inconsistency Indirectness Imprecision

Other
considerations

Intervention
Usual
care

Relative
(95% CI)

Absolute

Intervention (ID)
Outcome 1

Outcome 2

● Limitations - assessing risk of bias
o Lack of allocation concealment: Those enrolling patients are aware of the group (or period in a

crossover trial) to which the next enrolled patient will be allocated (major problem in “pseudo” or “quasi”
randomized trials with allocation by day of week, birth date, chart number, etc)

o Lack of blinding: Patient, care givers, those recording outcomes, those adjudicating outcomes, or data
analysts are aware of the arm to which patients are allocated (or the medication currently being received
in a crossover trial)

o Incomplete accounting of patients and outcome events: Loss to follow-up and failure to adhere to the
intention-to-treat principle in superiority trials; or in non-inferiority trials, loss to follow-up, and failure to
conduct both analyses considering only those who adhered to treatment, and all patients for whom
outcome data are available

o Selective outcome reporting bias: Incomplete or absent reporting of some outcomes and not others on
the basis of the results

o Other limitations: Stopping early for benefit; Use of unvalidated outcome measures (e.g.,
patient-reported outcomes); Carryover effects in crossover trial; Recruitment bias in cluster-randomized
trials

● Inconsistency
o Reviewers should consider rating down for inconsistency when: 1.Point estimates vary widely across

studies; 2.Confidence intervals (CIs) show minimal or no overlap;3.The statistical test for
heterogeneity—which tests the null hypothesis that all studies in a meta-analysis have the same
underlying magnitude of effect—shows a low P-value; 4.The I2—which quantifies the proportion of the
variation in point estimates due to among-study differences—is large.

● Indirectness
o We are more confident in the results when we have direct evidence. By direct evidence, we mean

research that directly compares the interventions in which we are interested delivered to the populations
in which we are interested and measures the outcomes important to patients. Thus, we can have
concerns about indirectness when the population, intervention, or outcomes differ from those in which
we are interested. In general, evidence based on surrogate outcomes should usually trigger rating
down, whereas the other types of indirectness will require a more considered judgment.

● Imprecision
o When considering the quality of evidence, the issue is whether the CI around the estimate of treatment

effect is sufficiently narrow. If it is not, we rate down the evidence quality by one level (for instance, from
high to moderate). If the CI is very wide, we might rate down by two levels.

● Other
o A number of factors may rate the quality of evidence up or down. These include presence or absence of

publication bias, when a large magnitude of effect exists, when there is a dose–response gradient, and
when all plausible confounders or other biases increase our confidence in the estimated effect.
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