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ABSTRACT
Objective To support evidence- informed decision- making, 
we created an evidence gap map to characterise the 
evidence base on the effectiveness of interventions in 
improving routine childhood immunisation outcomes in 
low- income and middle- income countries (LMICs).
Methods We developed an intervention–outcome matrix 
with 38 interventions and 43 outcomes. We searched 
academic databases and grey literature sources for 
relevant impact evaluations (IEs) and systematic reviews 
(SRs). Search results were screened on title/abstract. 
Those included on title/abstract were retrieved for full 
review. Studies meeting the eligibility criteria were 
included and data were extracted for each included 
study. All screening and data extraction was done by two 
independent reviewers. We analysed these data to identify 
trends in the geographic distribution of evidence, the 
concentration of evidence across intervention and outcome 
categories, and attention to vulnerable populations in the 
literature.
Results We identified 309 studies, comprising 226 
completed IEs, 58 completed SRs, 24 ongoing IEs and 1 
ongoing SR. Evidence from IEs is heavily concentrated in 
a handful of countries in sub- Saharan Africa and South 
Asia. Among interventions, the most frequently evaluated 
are those related to education and material incentives for 
caregivers or health workers. There are gaps in the study 
of non- material incentives and outreach to vulnerable 
populations. Among outcomes, those related to vaccine 
coverage and health are well covered. However, evidence 
on intermediate outcomes related to health system 
capacity or barriers faced by caregivers is much more 
limited.
Conclusions There is valuable evidence available to 
decision- makers for use in identifying and deploying 
effective strategies to increase routine immunisation in 
LMICs. However, additional research is needed to address 
gaps in the evidence base.

INTRODUCTION
Immunisation remains one of the most cost- 
effective interventions to prevent and control 
life- threatening infectious diseases. A 2016 
study found that for every US dollar invested 
in vaccination in the world’s 94 lowest- income 
countries, US$16 can be saved in healthcare 

costs, lost wages and lost productivity due to 
illness and death.1 Despite these benefits, 
rates of routine immunisation of children 
remain below targets. In 2019, only 85% of 
children worldwide received the full course 
of the diphtheria, tetanus and pertussis 
(DTP) vaccine, leaving nearly 20 million 
children without full protection against 
these diseases.2 Even with adequate vaccine 
availability, national immunisation systems 
in many low- income and middle- income 
countries (LMICs) are unable to achieve 
high immunisation coverage, which requires 
both reliable health service delivery and 
attenuation of behavioural, social and prac-
tical constraints faced by caregivers. Many 
LMICs struggle with last- mile connectivity, 
limited supply of health personnel, difficulty 
training health personnel with relatively low 
literacy/skill levels and lack of reliable moni-
toring and surveillance systems to provide 
reliable up- to- date data to improve targeting 
of immunisation programmes.3 Behavioural, 
social and practical constraints faced by care-
givers include caregivers’ and communities’ 
concerns about vaccine safety, lack of knowl-
edge about the recommended schedule, fear 
of adverse events following immunisation, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ We adopt a rigorous and systematic approach to 
literature mapping.

 ⇒ We map a broad swath of the literature on routine 
childhood immunisation in low- income and middle- 
income countries.

 ⇒ Our analysis is complemented by an interactive on-
line map.

 ⇒ Coverage of intermediate outcomes (such as those 
related to health system capacity) in this evidence 
gap map may be incomplete if studies on these out-
comes do not target routine vaccination specifically.
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poor quality and reliability of immunisation services and 
difficulty accessing health services.4

In the last few decades, interventions have emerged 
specifically aimed at strengthening national- level immu-
nisation programmes by addressing delivery constraints. 
However, even with strengthened routine immunisation 
programmes, marginalised and vulnerable communi-
ties are at risk of being overlooked. Thus, a number of 
international and national policy frameworks are increas-
ingly focusing on multipronged approaches that provide 
contextualised solutions to address constraints in delivery 
of immunisation services as well as behavioural, social and 
practical barriers faced by caregivers.

This study presents an evidence gap map (EGM) of 
impact evaluations (IEs) and systematic reviews (SRs) 
measuring the effects of interventions on outcomes 
related to routine child immunisation. An EGM aims to 
establish what is known and unknown about an evidence 
base in a thematic area.5 A map is populated by employing 
a systematic search and screening process to identify all 
relevant IEs and SRs, completed or ongoing, that meet a 
set of prespecified inclusion criteria. All studies that met 
these criteria are mapped onto a matrix of interventions 
and outcomes and displayed in a grid- like framework on 
an interactive platform.

EGMs highlight both absolute gaps (an empty cell in 
the framework), which could be filled with new IEs, and 
synthesis gaps (multiple IEs but no SRs), which could 
be filled with evidence synthesis. Furthermore, they can 
be used to highlight potentially over- researched areas, 
where the effects of a particular intervention have been 

evaluated against a range of outcomes (or vice versa) and 
where additional studies may not be necessary.

The objectives of this EGM are to:
1. Present a framework of types of interventions and out-

comes related to routine child immunisation in LMICs.
2. Using this framework, map available SRs and IEs by 

their interventions and outcomes, with a summary of 
findings provided in this paper.

3. Assess the quality of the SRs falling under the 
framework.

SCOPE
Conceptual framework
Drawing on the literature on routine child immunisation 
in LMICs, we developed a theory of change in which we 
identified key factors—from the perspectives of care-
givers and communities, vaccinators, health systems and 
beyond—that influence whether children receive the full 
course of routine vaccinations.6–8 These factors form the 
basis for our intervention–outcome matrix.

The theory of change suggests how interventions 
may be oriented to address afore- mentioned key factors 
and lead to greater immunisation coverage and better 
health outcomes (figure 1). It suggests that interven-
tions directed at caregivers and communities create 
greater desire, motivation, awareness, opportunity and 
decision- making power to pursue vaccination services 
(behavioural, social and practical factors). Interventions 
aimed at health providers and systems increase their 
capacity and accountability to deliver quality and timely 

Figure 1 Theory of change. Note: certain lines are dashed to increase the readability of the diagram; the different line styles do 
not indicate different types of relationships.
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vaccination services. Interventions addressing non- health 
barriers such as poor road infrastructure facilitate better 
delivery of vaccination services. Addressing behavioural, 
social and practical barriers faced by caregivers and 
communities, along with improved service delivery, 
increase the number of children who receive all vaccine 
doses on time. Full and timely immunisation coverage, in 
turn, reduces morbidity and mortality in the population.

METHODS
Inclusion and exclusion criteria
We included IEs and SRs evaluating the effectiveness 
of interventions to increase immunisation of children 
under five in LMICs. Interventions did not have to be 
expressly designed for the purpose of increasing immu-
nisation rates; rather, we searched for all IEs and SRs that 
provided evidence on the impact of any intervention on 
routine immunisation coverage, morbidity or mortality 
from vaccine- preventable diseases, or any intermediate 
outcome that precedes them in the theoretical causal 
chain. There were no restrictions by publication date, 
publication type/status or language.

The EGM includes experimental and quasiexperi-
mental IEs that estimate the causal impact of an interven-
tion, as compared with usual practice or an alternative 
treatment, by establishing a counterfactual.9

Intervention–outcome framework development
To develop the intervention–outcome framework for 
this EGM, we developed an initial matrix by drawing on 
the research literature on determinants and constraints 
related to vaccination in LMICs,6 10–13 as well as UN 
agency reports.14 15 We requested feedback on the draft 
framework from an advisory group of research and policy 
experts.

This resulted in a framework with 38 unique interven-
tions and 43 unique outcomes. These are each grouped 
together in a three- level hierarchy of categories. The inter-
ventions are grouped broadly by who or what is targeted: 
caregivers, the health system, non- caregiver community 
members, the community as a whole or policies and 
institutions beyond the health system. Our outcome 
taxonomy has three levels. At the highest level, we divide 
outcomes into three broad types: (a) those related to 
behavioural, social and practical barriers faced by care-
givers and communities, (b) those related to delivery of 
vaccination services by formal and informal components 
of the health system and (c) those related to vaccination 
coverage/timeliness and health outcomes (ie, morbidity 
and mortality from vaccine- preventable diseases). Within 
each of these types are a series of mid- level (broad) cate-
gories, and within each of these are specific outcome 
categories. The inclusion of intermediate outcomes in 
(a) and (b) allows us to assess the extent to which the 
evidence base contains insights not only on the effective-
ness of interventions in improving vaccination coverage/
timeliness and health outcomes but also the effectiveness 

of interventions in improving their important causal 
antecedents. The outcomes in category (c) are further 
divided into more specific categories corresponding to 
various prerequisites for universal vaccination coverage. 
The framework also includes seven ‘cross- cutting themes’ 
that capture possible subgroup analyses (eg, by sex of the 
child or maternal education, socioeconomic character-
istics or hard- to- reach populations) as well as other key 
features of interest (eg, whether the study presents any 
form of cost analysis). A sketch of the matrix, showing 
the first- level and second- level intervention and outcome 
categories, appears in figure 2 below, while the full frame-
work, along with definitions for each category, can be 
found online (online supplemental appendix A).

Many studies evaluated interventions that included 
multiple components (eg, training for health workers 
(HWs) and sensitisation meetings with women). We 
determined that the best approach was to capture all 
major intervention components for each study. That is, 
some studies have multiple intervention codes applied to 
them. In this way, the EGM can be considered a map of 
‘instances of evidence’ rather than a map of studies. A 
study provides an ‘instance of evidence’ when it provides 
evidence about the impact of a particular type of activity 
on a particular outcome. Because many studies assess 
multiple interventions and/or multiple outcomes, many 
studies provide multiple instances of evidence. While 
mapping intervention components separately has limita-
tions (see Limitations section below), it is well suited to 
a literature like that covered in this EGM, where multi-
component interventions are common, but there are few 
‘standard packages’ of intervention components that are 
frequently implemented and evaluated together. This 
approach also has the advantage of allowing users of 
the map to easily identify studies that evaluate particular 
intervention components of interest.

Search and screening
This EGM employed systematic methods for search, 
screening and data extraction, following International 
Initiative for Impact Evaluation recommended guide-
lines for EGMs.5 16 In consultation with an informa-
tion specialist, we designed a systematic search strategy 

Figure 2 Broad categories in the intervention–outcome 
matrix.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058258 on 10 N

ovem
ber 2022. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2021-058258
http://bmjopen.bmj.com/


4 Engelbert M, et al. BMJ Open 2022;12:e058258. doi:10.1136/bmjopen-2021-058258

Open access 

covering academic databases (online supplemental 
appendix B.1) and sources of the ‘grey literature’, that 
is, institutional websites (online supplemental appendix 
B.2). Database searches were conducted on 17 May 
2019, and an updated search was completed on 5 May 
2020 to identify records that had been published while 
the EGM was ongoing. Search results were imported into 
EPPI- Reviewer V.4 and deduplicated. We also performed 
backward and forward citation tracking on all included 
studies (using Google Scholar for the latter). Finally, 
we contacted experts in the field to identify additional 
studies.

All search results were screened on title/abstract by a 
team of trained reviewers. Two reviewers independently 
screened each abstract. Studies included at the title/
abstract level were retrieved for full review. Full texts 
were also independently screened by two reviewers. 
All screening disagreements were resolved through 
discussion.

Data extraction and analysis
Data extraction was conducted independently by two 
trained coders using a standard template (online supple-
mental appendix B.3). For each study, we extracted data 
about the location of the study, the analysis methods 
used, interventions and outcomes and other characteris-
tics of the population studied. All data were extracted and 
analysed using Microsoft Excel.

When our search identified multiple publications 
resulting from the same study (eg, a working paper and 
a journal article), we counted these as a single study and 
data extraction for each study drew on all the publica-
tions identified for that study.

When studies evaluated interventions with multiple 
components, we coded each intervention separately. 
While this approach captures important detail about the 
intervention activities that have been included in IEs, it 
can also overstate the apparent amount of evidence by 
‘double- counting’ studies with multicomponent inter-
ventions. Hence, we also conducted an analysis with all 
multicomponent studies grouped into a single ‘multi-
component’ category, rather than having each compo-
nent coded individually.

For SRs, we conducted critical appraisals using a stan-
dardised tool for assessing the quality and systematicity of 
each review’s search, screening, data extraction and anal-
ysis methods (online supplemental appendix B.4). Based 
on these appraisals, we assigned each review a confidence 
rating of high, medium or low.

Patient and public involvement
As the unit of analysis for this EGM is research studies 
rather than human subjects, there was not a need to 
involve individual patients. However, to ensure the rele-
vance of our research to a broad array of stakeholders, 
we engaged an advisory group comprising immunisation 
experts from the research, practitioner and policy- maker 
domains. This group advised on the development of our 

framework, search strategy, data analysis and dissemina-
tion plans.

FINDINGS
Figure 3 presents the results of the search and screening 
process. Our search retrieved 46 102 records. After dedu-
plication and screening, we identified 323 studies that 
assess interventions to increase routine immunisation 
rates in LMICs. These include: 236 completed IEs, 24 
ongoing IEs, 58 completed SRs and 1 ongoing SR (online 
supplemental appendix C).

Geographic distribution of the IE evidence base
A total of 85 countries are represented among the IEs 
included in the EGM. The regions most commonly repre-
sented are sub- Saharan Africa (95 IEs) and South Asia (75 
IEs). There is comparatively little evidence from Europe 
and Central Asia (five IEs) or the Middle East and North 
Africa (three IEs), with somewhat greater numbers in the 
East Asia/Pacific and Latin America/Caribbean regions. 
India is by far the most represented country with 45 IEs. 
Other South Asian countries are also well represented, 
including Pakistan (12 IEs) and Bangladesh (9 IEs). 
Evidence is fairly well- distributed across sub- Saharan 
Africa, though with some notable gaps. Nigeria is the 
most represented country with 14 IEs, followed by Kenya 
(12 IEs), Rwanda (6 IEs) and Ethiopia (7 IEs).

Figure 4 compares the amount of IE evidence with each 
country’s DTP3 vaccine coverage rate in 2019, according 
to WHO data.17 There are several countries that have both 
very low coverage rates and limited evidence available. 
Countries with very low coverage rates, but that have not 
been the site of any IEs, include Papua New Guinea (35% 

Figure 3 Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses diagram of search and screening 
process. IE, impact evaluation; SR, systematic review.
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coverage rate), Somalia (42%), Central African Republic 
(47%), Guinea (47%) and South Sudan (49%). Nigeria 
presents a rare case of a country with very low coverage 
(57%) that has built a considerable evidence base with 
14 IEs.

Interventions and outcomes covered in the evidence base
Intervention coverage
The intervention type most commonly evaluated is care-
giver incentives and motivation, with 79 IEs and 35 SRs 
(figure 5) (Because some studies evaluate multiple inter-
ventions in this category, summing the studies in each 
intervention (shown in figure 5) yields numbers greater 
than 79 IEs and 35 SRs). Interventions involving changes 
to health system governance, policies and financing are 
also frequently evaluated (54 IEs and 20 SRs). In general, 
interventions providing education, training or incen-
tives to either caregivers or HWs are among the most 
commonly evaluated. Although interventions providing 
knowledge and education to caregivers are frequently 
evaluated, only four IEs have explicit components aimed 
to dispel misinformation or misconception regarding 
vaccination, and only one SR touches on it. Among 
interventions leveraging community engagement, there 
is a concentration of evidence on the use of community 
dialogue for increasing immunisation coverage (26 IEs 
and 15 SRs).

The most commonly examined specific interventions 
are material/monetary incentives for caregivers (43 IEs, 
19 SRs), health system strategic planning (33 IEs, 14 SRs) 
and written or pictorial messages for caregivers (29 IEs, 
25 SRs), which includes SMS reminders or motivational 
messages. There is comparatively little work on non- 
material incentives for caregivers (3 IEs, 1 SR), which 
includes, for example, community recognition as an 
incentive to vaccinate. Among interventions to motivate 
HWs, pay- for- performance schemes are by far the most 
commonly evaluated (27 IEs, 14 SRs).

Several evidence gaps are evident. Apart from mone-
tary incentives and pay- for- performance schemes, there 
is very little evidence on incentives, motivation and 

informational messages for HWs. There are also signif-
icant gaps in outreach to migrant populations (one IE, 
no SRs) and campaigns to vaccinate refugee populations 
(no IEs or SRs). We did not identify any IEs or SRs with 
interventions framed specifically as outreach to vaccine- 
hesitant groups, although there is some evidence on 
outreach to vulnerable populations (10 IEs, 8 SRs), which 
may overlap with vaccine- hesitant groups to some extent. 
Cold chain infrastructure improvements present another 
notable gap, with only two IEs and one low- confidence 
SR evaluating such interventions. There is a potential 
synthesis gap with respect to community HW training and 
education, for which there are 22 IEs but no medium- 
confidence or high- confidence SRs.

Of the 226 IEs in our EGM, 87 evaluated multicompo-
nent interventions (online supplemental appendix D, 
figure D.1). We find that certain interventions are very 
frequently evaluated as parts of multicomponent inter-
ventions. These include written or pictorial materials for 
caregivers, which appears in 29 studies when intervention 
components are counted separately, but has been eval-
uated 15 times as a standalone intervention. Similarly, 
health system strategic planning appears in 33 studies but 
has been evaluated as a standalone intervention 9 times. 
Furthermore, interventions that train formal or informal 
HWs are seldom evaluated independently; rather, most of 
the time they appear in bundles of interventions that are 
evaluated together.

Figure 4 Impact evaluations by country diphtheria, tetanus 
and pertussis (DPT)3 coverage rate. Map based on longitude 
(generated) and latitude (generated). Colour shows sum 
of DPT3 coverage rate. The marks are labelled by sum of 
impact evaluations. Details are shown for country.

Figure 5 Impact evaluations and systematic reviews (SRs) 
by specific intervention category. HW, health worker; SES, 
socioeconomic status; HMIS, health management information 
system.
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Outcome coverage
By far, the most commonly measured outcome catego-
ries fall under vaccination coverage, with 210 IEs and 52 
SRs examining 1 of these outcomes (figure 6). Health 
outcomes are also frequently measured, included in 38 
IEs and 14 SRs. In contrast, there is comparatively little 
evidence on health systems’ capacity to deliver vaccina-
tion services. There is a particular gap regarding the 
effects of interventions on the health system’s resources 
and financing for vaccination services—we found no IEs 
and one low- confidence SR that measured this outcome 
(We reviewed this SR 18to determine whether the studies 
it reviewed would qualify as IEs that could be included in 
our map. However, none of the studies on Resources and 
financing in this review met our methodological inclusion 
criteria). A potential synthesis gap exists on community 
HW supply and capacity, for which we identified seven 
IEs but no SRs.

Regarding outcomes related to behavioural, social and 
practical barriers faced by caregivers and communities, 
some outcome categories are relatively well studied, while 
others have very little evidence. We identified 18 IEs and 
8 SRs that considered caregivers’ attitudes about immu-
nisation. The practical factors that influence caregivers’ 
opportunities to vaccinate (eg, their knowledge of how 
to access services, the costs associated with vaccinating, 
or their perception of side effects) are also comparatively 
well studied, with 19 IEs and 5 SRs (although these SRs 
are all low confidence). In contrast, few studies examine 
the social processes affecting caregivers’ vaccination deci-
sions (five IEs, one medium- confidence SR) or their read-
iness to vaccinate (four IEs, six SRs).

Only two specific outcome categories on the caregiver 
side of our framework were examined in more than 10 
studies: caregivers’ knowledge about immunisation (16 
IEs, 5 SRs) and retention of vaccination cards (12 IEs, 2 
SRs) (figure 7). Evidence is much less consistently avail-
able in the practical factors category, where we identified 
one study each assessing impact on the actual cost and 
the perceived convenience of vaccinating children.

Relatively little evidence examines specific outcomes 
related to delivery of immunisation services (figure 8). 

The two most commonly examined outcomes are formal 
HW motivation, capacity and performance (10 IEs) and 
vaccine stockouts (8 IEs). These also present potential 
synthesis gaps, as we found no SRs covering HW motiva-
tion, and only two low- confidence SRs covering vaccine 
stockouts.

Vaccination coverage and child health outcomes are 
fairly well studied and there are limited evidence gaps 
or synthesis gaps (figure 9). One gap, however, concerns 
coverage of inactivated polio vaccine (IPV), which was 
assessed in one IE and one SR. As countries begin to incor-
porate IPV into their vaccination schedules in line with 
WHO recommendations,18 it will be important to close 
this evidence gap. Another gap is related to coverage of 
zero dose or unvaccinated children, which is an important 
target group for WHO’s Immunization Agenda 203019 
but has been assessed in only 10 IEs and 1 SR.

Our map identified much more evidence on vaccina-
tion coverage than on downstream health outcomes. 
This pattern likely appears in our map because we only 
included studies measuring morbidity or mortality if 
they also measured vaccination coverage—that is, if 
they provided data that could be used to assess whether 
the intervention affected morbidity and mortality via 

Figure 6 Impact evaluations and systematic reviews (SRs) 
by broad outcome category. Figure 7 Impact evaluations and systematic reviews (SRs) 

by specific outcomes related to behavioural, social and 
practical barriers faced by caregivers and communities.

Figure 8 Impact evaluations and systematic reviews (SRs) 
by specific outcomes related to delivery of vaccination 
services. HW, health worker; CHW, community health worker.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058258 on 10 N

ovem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


7Engelbert M, et al. BMJ Open 2022;12:e058258. doi:10.1136/bmjopen-2021-058258

Open access

immunisation coverage, as opposed to other changes 
produced by the intervention.

Coverage of intervention–outcome combinations
Commonly examined interventions such as caregiver 
incentives and motivation and health system governance, 
policies and financing are frequently evaluated for their 
effect on vaccination coverage outcomes. In comparison, 
most interventions have occasionally been evaluated 
for their effects of intermediate outcomes that precede 
coverage in the theoretical chain: behavioural, social 
and practical barriers faced by caregivers and communi-
ties or the health system’s capacity to deliver vaccination 
services. Some exceptions are (1) sustained sensitisation 
and education campaigns, which are frequently evaluated 
for their effect on knowledge of immunisation and (2) 
formal HW training and education interventions, which 
have been evaluated for their effects on HW motivation 
and capacity.

Cross-cutting themes and attention to equity
We examined included studies for the presence of 
evidence about themes that cut across our intervention 
and outcome framework. Many of these themes affect 
whether the study provides evidence about the effects 
of an intervention on particular vulnerable populations, 
either via subgroup analysis or by evaluating an interven-
tion specifically targeted to that population.

Evidence patterns are quite similar across equity themes, 
with attention to each of these themes being relatively 
rare in IEs (figure 10). The most commonly measured 
is socioeconomic status (SES): 35 IEs (15%) address this 
theme through targeted interventions or subgroup anal-
ysis. The least commonly studied is hard- to- reach popula-
tions, which appears in 21 IEs (9%).

Cost information
We recorded whether included studies provided any 
sort of information about the costs of the intervention, 
including any form of cost- effectiveness or cost–benefit 
analysis. Including such cost information is relatively rare: 
only 37 IEs (16%) and 9 SRs (15%) provide any such 
information.

Confidence in findings of included SRs
About two- thirds of the 58 included reviews (39 SRs) 
received ‘low’ confidence ratings, with the remainder 
split roughly equally between ‘medium’ (9 SRs) and 
‘high’ (10 SRs) confidence ratings.

DISCUSSION: WHAT ARE THE EVIDENCE GAPS?
Most EGMs serve two primary purposes.16 First, they 
assemble the evidence on a topic and provide an easy way 
for users to identify the evidence most relevant to them 
(ie, those studies examining interventions and outcomes 
of interest, or in particular regions or countries). Second, 
they identify gaps in the current knowledge base and a 
way to inform the decisions of researchers and research 
funders as to where they should direct their efforts and 
resources.

Reflecting the first purpose, this map can serve as a 
tool for policy- makers and practitioners working in the 
routine immunisation space to find rigorous evidence to 
inform decisions about which programmes to implement 
and how to implement them. High- quality syntheses of 
rigorous evidence are often the best sources of infor-
mation on the effectiveness of interventions available to 
policy- makers and practitioners. Therefore, we recom-
mend consulting the high- confidence syntheses identified 
in this EGM to inform the selection, design and delivery 
of interventions to improve immunisation outcomes (see 
reference list in online supplemental appendix C for the 
breakdown of included SRs by confidence level).

Reflecting the second purpose of an EGM, this map 
identifies several gaps that will need to be filled by the 
research community in order to have a robust evidence 

Figure 9 Impact evaluations and systematic reviews (SRs) 
by specific coverage and health outcomes. DPT, diphtheria, 
tetanus and pertussis vaccine; IPV, inactivated polio vaccine; 
BCG, Bacillus Calmette- Guérin vaccine; OPV, oral polio 
vaccine.

Figure 10 Attention to equity in included studies. SES, 
socioeconomic status.
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base for decision- making on routine immunisation in 
LMICs.

A first gap is that evidence is very unevenly distributed 
geographically, with studies heavily concentrated in a 
handful of countries in sub- Saharan Africa and South 
Asia. From a policy and programming perspective, it is 
especially important to have evidence about what inter-
ventions are effective in places with the greatest challenges 
in delivering routine immunisation to their populations. 
We observe a number of gaps between where evidence is 
available and where it is most needed (see figure 5). This 
suggests a need for researchers and research funders to 
partner with implementers in these challenging contexts 
to conduct rigorous evaluations to identify what works 
to improve routine immunisation outcomes in these 
contexts.

Among interventions in our framework, there are 
major gaps in terms of outreach to certain groups that are 
less likely to be vaccinated, including migrants, refugees 
and vaccine- hesitant groups. While we have identified a 
concentration of evidence on use of community dialogue 
for increasing immunisation coverage, the amount of 
evidence on use of community resources, such as local 
leaders or selected community groups, to promote vacci-
nation is relatively small. With community engagement 
approaches featuring prominently in the Global Vaccine 
Action Plan,20 it will be important to further strengthen 
this evidence base for better guidance on programming 
and policy.

Another major gap concerns intermediate outcomes 
related to (a) behavioural, social and practical barriers 
faced by caregivers or (b) outcomes influencing the 
delivery of vaccination services such as the supply and 
capacity of formal HWs, supply chain management 
and the use of immunisation data in monitoring and 
planning. There is likely additional evidence on these 
intermediate outcomes, but our EGM suggests that it is 
relatively rare for rigorous quantitative studies to assess 
them in the specific context of promoting vaccination 
coverage.

In general, our EGM did not identify any glaring 
synthesis gaps in the form of large clusters of IEs on similar 
topics but no medium- confidence or high- confidence SRs 
synthesising the results of these evaluations. However, 
we note that there are 44 IEs on health provider incen-
tives and motivation interventions, but only one high- 
confidence SR, which is now nearly a decade old.

Among SRs in our sample, the majority (67%) received 
a confidence rating of ‘low’ based on their methods. 
The SRs in our sample frequently lacked comprehensive 
search strategies and appropriate reporting of evidence, 
particularly with respect to the risk of bias of included 
primary studies (online supplemental appendix D, 
figures D.2 and D.3). Recognised guidelines for best 
practices in evidence synthesis, such as those provided 
by Cochrane21 can guide researchers in avoiding bias in 
the identification of studies and the interpretation of 
results.

Limitations
Our approach to coding multicomponent interventions 
presents some limitations. First, it risks overstating the 
volume of available evidence because the same study can 
appear in multiple rows in the map. Second, it can poten-
tially distort theories of change. This is because, from 
looking at the map, it can appear that there is rigorous 
evidence about the effect of an intervention on an 
outcome, whereas in actuality there is only evidence about 
how that intervention affects the outcome as a compo-
nent in a multicomponent intervention. To address this 
limitation, we provided an alternative analysis wherein 
all multicomponent interventions are classified under a 
single ‘multicomponent’ category (online supplemental 
appendix D, figure D.1).

Furthermore, it should be emphasised that our search 
strategy might have missed studies focused on interme-
diate outcomes, if assessing impact on vaccination- related 
outcomes was not a central component of the study. There-
fore, these data should not be interpreted as showing, for 
example, that there is virtually no evidence about how 
to strengthen capacity among health service administra-
tors. Rather, our EGM suggests that this outcome is rarely 
considered in the context of vaccination specifically.

CONCLUSIONS AND IMPLICATIONS
Our identification of evidence gaps can provide direc-
tion for researchers and funders of research about high- 
priority areas for future investigation. The most glaring 
gap concerns intermediate outcomes on the capacity of 
the health system to deliver vaccination services, and on 
behavioural, social and practical barriers faced by care-
givers. As noted above, our EGM results do not neces-
sarily suggest an absolute dearth of evidence on health 
system strengthening. Rather, we find a lack of specific 
evidence tying health system capacity to the delivery of 
vaccination services. Thus, going forward researchers may 
wish to consider assessing the extent to which improve-
ments in health system capacity lead to improvements in 
immunisation coverage, by including both as outcomes 
in evaluations. Specific areas requiring additional atten-
tion include: caregivers’ attitudes about health providers, 
the social and practical factors influencing caregivers’ 
decisions about vaccination and their access to vaccina-
tion services, the supply and capacity of formal HWs and 
administrators responsible for delivering vaccination 
services, use of data in monitoring and improving vacci-
nation services and coverage of IPV.

Future research should pay greater attention to equity 
in immunisation studies—as emphasised in WHO’s 
Immunization Agenda 203019—by considering vulner-
able groups in intervention and research design. These 
groups include female children, zero- dose children, care-
givers with low levels of formal education, and house-
holds that are of low SES, are in hard- to- reach areas or 
are mobile and displaced. Furthermore, it is important 
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for future research to incorporate analysis not only of the 
effects of interventions, but their costs as well.

High- quality syntheses of rigorous evidence are often the 
best sources of information available to policy- makers and 
practitioners on the effectiveness of interventions. There-
fore, we recommend consulting the high- confidence 
syntheses identified in this EGM to inform the selection, 
design and delivery of interventions to improve immuni-
sation outcomes (see the list of included studies in online 
supplemental appendix C for the breakdown of included 
SRs by confidence level).

Given the current limitations of the evidence on 
health system outcomes in the context of immunisation, 
policy- makers seeking to strengthen health systems for 
the purpose of improving immunisation outcomes may 
wish to consult the broader literature on health system 
strengthening. While there is limited evidence linking 
improved health system capacity to improved vaccination 
coverage, robust theories of change suggest that adequate 
health system capacity is necessary, though not sufficient, 
for improving immunisation outcomes.

Finally, there are steps that policy- makers and prac-
titioners can take when needing to make decisions 
regarding an intervention or outcome with inadequate 
evidence. For areas where there is a synthesis gap (ie, there 
are IEs available but no reliable SRs), one can consult low- 
confidence SRs (with appropriate caution) and individual 
IEs, although it is important not to place too much weight 
on any individual study. For those deciding to launch an 
intervention where relevant IE evidence is lacking, we 
suggest considering whether incorporating an IE of the 
programme would be feasible.

Twitter Shradha S Parsekar @ParsekarShrads
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