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Abstract

Introduction—Immunization programs in developing countries increasingly face challenges to
ensure equitable delivery of services within cities where rapid urban growth can result in informal
settlements, poor living conditions, and heterogeneous populations. A number of strategies have
been utilized in developing countries to ensure high community demand and equitable availability
of urban immunization services; however, a synthesis of the literature on these strategies has not
previously been undertaken.

Methods—We reviewed articles published in English in peer-reviewed journals between 1990
and 2013 that assessed interventions for improving routine immunization coverage in urban areas
in low- and middle-income countries. We categorized the intervention in each study into one of
three groups: (1) interventions aiming to increase utilization of immunization services; (2)
interventions aiming to improve availability of immunization services by healthcare providers, or
(3) combined availability and utilization interventions. We summarized the main quantitative
outcomes from each study and effective practices from each intervention category.

Results—Fifteen studies were identified; 87% from the African, Eastern Mediterranean and
Southeast Asian regions of the World Health Organization (WHO). Six studies were randomized
controlled trials, eight were pre- and post-intervention evaluations, and one was a cross-sectional
study. Four described interventions designed to improve availability of routine immunization
services, six studies described interventions that aimed to increase utilization, and five studies
aiming to improve both availability and utilization of services. All studies reported positive change
in their primary outcome indicator, although seven different primary outcomes indicators were
used across studies. Studies varied considerably with respect to the type of intervention assessed,
study design, and length of intervention assessment.
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Conclusion—Few studies have assessed interventions designed explicitly for the unique
challenges facing immunization programs in urban areas. Further research on sustainability,
scalability, and cost-effectiveness of interventions is needed to fill this gap.
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1. Introduction

Since 2007, the majority of the global population has resided in urban areas, and by 2050,
seven in ten people worldwide are projected to be urban-dwelling [1]. Most urban
population growth in the next thirty years is anticipated to occur in developing countries,
with 86% of this growth accounted for by Africa and Asia [2]. Urbanization, defined as the
increase in the urban-dwelling proportion of a population resulting from migration from
rural areas or natural urban demographic growth, creates many opportunities but also
presents challenges for human health and well-being. Urbanization is coupled with certain
health risks such as increasingly crowded and inadequate living conditions, lack of safe food
and water, and inadequate sanitation [1], conditions which are especially apparent in urban
slums. The urban environment may also increase the risk of infection from communicable
diseases, including vaccine-preventable diseases, particularly since unique barriers to the
delivery of routine immunization services are present in urban areas [3-5].

Barriers to receipt of immunization services can be classified into two domains. The first is
‘service utilization’ (or demand-side) barriers, which involve parental knowledge and
awareness of the purpose and importance of vaccines, and the locations and times at which
they are provided. In urban settings, barriers to utilization of immunization services manifest
in several ways. Transient groups, which can account for a large proportion of urban
populations, may utilize few health services [6], and seasonal migration complicates the
estimation of target populations for routine immunization services and impedes health
workers from tracing immunization defaulters. The challenges placed on both transient and
permanent urban families, such as inflexible employment situations, may narrowly restrict
opportunities to utilize health services. The structure of urban communities may foster low
demand for immunization services: for example, segments of urban African populations
have been shown to have lower collective confidence and weaker community organization
[7] than in rural areas, with community leaders who may be comparatively difficult to
identify and exert little influence over community beliefs and behavior [6].

‘Service access’ (supply-side) barriers involve availability of immunization services,
including appropriate scheduling and spatial placement of vaccination sessions, adapting
services to the local cultural context, ensuring adequate vaccine supply and health worker
availability, and reducing missed opportunities for providing immunizations during other
health service contacts. Health services in fast-growing urban areas may be challenged to
keep pace with population growth, creating ‘pockets’ of poor health service infrastructure,
particularly in newly emerging peri-urban areas and slums [6,7]. Urban areas generally have
a mix of private and public healthcare providers, which can lead to challenges in
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coordinating and managing the provision of immunization services [5]. In busy urban health
facilities, patients may face long waiting times, which may increase the likelihood of
incomplete immunization [6,8]. Low health worker motivation in these communities may
stem from the challenges of urban living, including high cost of living, low pay, and lack of
identification with the community [6].

Addressing the challenges facing utilization and availability of routine immunization
services may help alleviate the health inequities identified across rapidly growing urban
areas of developing countries [1]. In 2014, the World Health Organization (WHO) and
partners identified children in deprived urban settings as a priority group for targeted
interventions to improve immunization coverage [4,9]. National immunization programs are
increasingly refocusing efforts to address these health inequities and can benefit from the
lessons of experiences addressing access and utilization of urban immunization services. To
this end, we systematically reviewed research on the types and effectiveness of interventions
designed to improve routine immunization coverage in urban settings of low- and middle-
income countries (LMICs).

2. Methods

We searched seven databases (Medline, CINALH, EMBASE, Web of Science, Sociological
Abstracts, Soc Serv Abstracts, and Cochrane) that index literature published in the health
and social sciences to identify articles for review, using different combinations of search
terms related to routine immunization systems, urban health and populations, and
immunization uptake, dropout, and schedule compliance (Table 1). We restricted searches to
articles published in English from January 1990 to May 2013.

We included studies if they were peer-reviewed; assessed an intervention implemented to
improve routine immunization coverage of childhood vaccines; set in an LMIC; and either
explicitly focused on an area described by the authors as urban, peri-urban, or slum, or drew
comparisons between these areas and rural areas. We excluded studies focusing on adult or
adolescent vaccines, vaccine efficacy trials, assessments of supplemental or outbreak
response immunization activities (campaigns), or that did not include primary data collection
(e.g., systematic reviews, expert opinions). We identified additional articles by searching the
references of included articles and applying the same inclusion and exclusion criteria.

We developed a data extraction tool based on recommendations from the Cochrane
Handbook for Systematic Reviews of Interventions Version 5.1.0 [10] and used the PICO
(Population, Intervention, Control/Comparator, and Outcome) format to frame our question
and guide our extraction of information from articles. The PICO format has recently been
recommended by WHO to guide the development of evidence-based recommendations on
vaccine-related issues [11]. We extracted the following information from each included
article: study design and research methods, study subject characteristics, and reported
measures of immunization uptake.

We analyzed each study by qualitatively summarizing the main themes regarding lessons
learned and best practices for the intervention as documented by authors. We also
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summarized the reported vaccination outcomes; if “fully immunized’ or a similar outcome
was reported, this outcome was reported in place of coverage or vaccination status of
individuals for specific vaccines. If vaccination status or coverage with individual vaccines
was reported, these were reported in place of risk ratios reported by the authors, in order to
standardize the information collected on each study and directly compare changes in
vaccination status or coverage across studies. In several reviewed studies for which the study
design was a hybrid between a pre- and post-intervention trial and a randomized controlled
trial (RCT), we reported the RCT-based outcomes. The intervention described by each study
was classified into one of three categories, based on whether the intervention primarily
addressed: (1) utilization (demand) of immunization services by beneficiaries (caretakers on
behalf of children), (2) availability (supply) of immunization services by healthcare
providers; or (3) both availability and utilization.

We assessed study quality and the risk of bias according to Agency for Healthcare Research
and Quality (AHRQ) guidelines which categorize bias into five domains: (1) recruitment and
selection procedures for participants and methods for control of confounding, (2) likelihood
of concurrent interventions and fidelity to the intervention protocol, (3) methods for
handling missing data, (4) procedures for exposure, outcome, and confounder ascertainment,
and (5) full reporting of all pre-specified outcomes [12]. The potential for bias in each
domain was expressed using a “low” or “high” risk of bias score. Studies which provided
insufficient information to assess bias were assigned an “unclear” risk of bias for one or
more domains. Assessment of bias was design-specific; the strength or weakness of the
general study design was not considered.

3.1. Populations: study characteristics

We identified 15 articles examining 14 interventions to improve routine immunization
coverage in urban areas (Sasaki et al. and Igarashi et al. evaluate the same intervention in
Lusaka, Zambia). Studies represented five of the six WHO regions; 13 (87%) were based in
the African, Eastern Mediterranean or Southeast Asian regions (Table 2). All studies focused
on areas identified by authors as “urban” (nine studies), “peri-urban” (three studies), or
“slum” (three studies). The majority (93%) of studies utilized a pre/post data collection
approach, either via an experimental study design (40%) or an observational study design
(53%). In seven (47%) of all studies, the primary outcome of interest was fully-immunized
status. In an additional seven, a range of individual vaccination outcomes were used to
assess the intervention effect (Table 2).

Almost half of the studies reported insufficient methodological information to assess extent
of bias: seven out of the 15 studies reviewed were assigned an ‘unclear’ risk of bias score for
one or more domains of bias. Of the 15 studies, two (13%) studies scored a ‘high” or
‘unclear’ risk of bias on more than two domains [13,14], three (20%) studies scored a ‘high’
or “‘unclear’ risk of bias on two domains [15-17], five (33%) studies scored a ‘high’ or
‘unclear’ risk of bias on one domain, [18-22] and five (33%) studies scored a ‘low’ risk of
bias on all domains; [23-27] these studies (three RCTs and two pre/post studies) were the
most methodologically sound.
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3.2. Interventions, control groups, outcomes: increasing utilization of services

Six studies examined interventions designed to increase utilization of immunization services
among caregivers of children [13,15,16,20,23,24]. The interventions included health facility
referrals combined with home visits, home-based vaccination education, targeted
vaccination messages using visual images, redesigned vaccination cards and mass media
campaigns. One study reported a 19% increase in the proportion of children fully vaccinated
before versus after the intervention [15], another reported a range between a 4% decrease in
coverage and 33% increase across four districts [16], and a third reported an 11% increase in
the proportion of fully immunized children [20] (Table 3). Two other studies reported a 20%
increase [23] and a 19% increase [24] in the proportion of children vaccinated with DTP3
after the assessed intervention (Table 3).

In the lessons documented by these six studies, authors noted that home visit strategies were
well-suited to urban areas where travel time between households was minimal [15], and that
home-to-home social mobilizers could improve planning and monitoring by conducting a
‘census’ of children eligible for immunization, identifying areas with many unvaccinated
children and referring people to health facilities for other basic health services [16]. Further,
home visits were considered a useful strategy for reaching minority or ethnic groups that
typically underutilize health services [15]. However, authors noted that home visit programs
need to be considered within the context of the human and financial resources required,
should incorporate a supervisory component, be customized to the targeted community, and
may not be suitable in areas with unreliable provision of immunization services [15,16]. To
reduce the health worker resources needed for home visit programs, authors recommended
using non-medical personnel closely linked with the community [13].

Recommendations for designing and implementing parental education interventions
included the provision of specific, directed messages that focused on logistical information,
such as the time and location of immunization sessions, rather than general health promotion
messages [23,24]. To improve effectiveness, Usman et al. and Owais et al. recommended
parental education be targeted towards pre-identified high-risk communities [23,24]. Usman
noted that interventions similar to the redesigned vaccination card, which required few
resources and could be implemented within the existing structure of the routine
immunization system, have the potential to achieve substantial cost benefits, since the card is
inexpensive to implement but could substantially improve immunization rates. Owais et al.
noted that the cost of scaling up the home-based education intervention to a national level
had the potential to be highly cost-effective. With respect to mass media campaigns, Zimicki
et al. noted that they require extensive planning and stakeholder support, and that the target
population should have sufficient access to mass media. Moreover, the health system must
be prepared to serve the increased demand resulting from an effective health communication
campaign. Although the Filipino mass media campaign focused on communicating times
and locations of measles immunizations, such messages can also increase other vaccination
coverage rates through increasing awareness of immunization services generally [20].
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3.3. Interventions, control groups, outcomes: increasing availability (supply) of services

Approaches such as the integration of child health services, providing or increasing the
availability of outreach services, and enhancing availability of immunization services within
a health facility were evaluated as strategies for increasing availability of urban
immunization services. Four studies in this review described interventions designed to
improve availability of routine immunization services [19,22,25,26]. Across these four
studies, the proportion of children fully vaccinated increased by 11-16% over the
intervention period (Table 3).

Authors noted several lessons learned from implementing the interventions studied. The
approach of the Growth Monitoring Plus (GMP+) intervention described by Igarashi and
Sasaki et al. shows the benefits of optimizing placement and outreach of health services in
potentially low-coverage neighborhoods. Although increased service provision locations
could be expensive, Igarashi suggested introduction of income-generating ventures to
mitigate costs (although no other details were offered). In Sudan, Loevinsohn et al. note that
programs redirecting patients within the health facility often had a substantial health worker
supervision component, and sustainability of this component needed to be prioritized and
understood in further research. Ryman et al. and Igarashi et al. advocated for the use of non-
health personnel to deliver integrated interventions as it could reduce the burden on nurses
and strengthen the links between health facilities and communities. In these studies,
community volunteers anecdotally spent more time educating mothers, were perceived as
more dedicated and were more able to effectively relate with mothers [19,25]. Additionally,
Ryman et al. note that those providing health education should be well-linked to the target
communities and that provision of health education could be task-shifted to non-medical
personnel rather than delivered by overburdened health workers, particularly since mothers
appeared to prefer health education from lay persons [25]. Lastly, Ryman noted that since
integrated interventions could not overcome long distances to health facilities, their use may
be more sustainable and effective in urban areas than in rural areas [25].

3.4. Interventions, control groups, outcomes: increasing availability (supply) and
utilization (demand) of services

Interventions in five studies were aimed at simultaneously increasing utilization and
availability of immunization services [14,17,18,21,27]. Interventions included home-based
education coupled with on-site vaccine administration, promotion of health education, and
general improvement of immunization programs that involved assisting patients to
understand and utilize health services as well as improving the services offered. One study
reported a 56% increase in the proportion of children fully vaccinated during intervention
period [27]. The remaining four studies reported on change in the proportion of children
who received DTP3 vaccination during the intervention period; these values ranged from 3%
to 74% (Table 3).

The authors noted that integrated interventions were successful when combined with
community-based service delivery [18]. Uddin et al. point out the need to ensure consistent
service provision before increasing service demand via referrals and suggested that, in
certain settings, extending the referral service to pharmacists may be a useful avenue for
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reaching more children [27]. In addition, they recommended cost-benefit analyses to help
program managers determine the value of investing resources in referral programs. Uddin
also noted that one of the strengths of training interventions is that while refresher trainings
need to be offered at regular intervals after the initial session is given, these often require
only a re-focusing of existing training materials rather than labor-intensive re-development
of curricula. In addition, qualitative interviews confirmed that modifications to service
delivery that were designed specifically for urban caregivers, including extended EPI center
service hours, were popular with mothers and service providers in addition to significantly
improving coverage in these groups [27].

4. Discussion

This is the first systematic review of the impact of strategies to improve routine
immunization coverage in urban settings of LMICs. Although all studies reported a positive
effect of the assessed intervention on reported immunization outcomes, our cross-study
comparisons were limited by the heterogeneity of primary vaccination outcomes used and
characteristics of the interventions. Despite these constraints, we identified multiple
promising interventions and lessons learned that can provide guidance on future areas of
research and intervention design. Researchers mainly used two approaches to intervention
design, either explicitly focusing on unique characteristics of the urban setting to develop the
intervention, or by using existing, non-geographically-specific strategies to strengthen urban
immunization services. Lessons learned from both approaches provide useful information
for future research directions.

Several interventions were either explicitly designed for urban areas or were effective in
urban areas for specific reasons. Interventions promoting simple, strategic changes aimed at
adapting immunization services to special characteristics of urban populations had
measurable impacts on immunization uptake. For example, accommodating urban working
mothers’ schedules by extending health facility hours to nights and weekends improved
access to, and utilization of, immunization services. Home visit strategies that aimed to
increase utilization of vaccination services leveraged the density of communities in urban
areas to rapidly reach a large number of immunization defaulters and immunization-eligible
children. This finding is consistent with another review that indicated the use of a patient
recall and reminder systems (including home visits and referrals) can positively affect
coverage rates [28].

In urban settings where community cohesion may be lower than in rural settings, utilization
studies identified increases in immunization uptake through use of community volunteers to
implement interventions such as providing education, writing referrals, and advocating for
immunization. High population density made home-based education feasible in urban areas,
particularly if immunization program tasks could be shifted to community volunteers. These
findings are echoed in a similar review that reported success in using non-medical personnel
for community outreach and home visits [29], though this review was not specific to urban
settings. It is notable that, although urban health workers are generally assumed to have
weaker community ties than health workers in rural areas, the use of community volunteers
and health workers for home-based education or clinic referrals was consistently identified
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as successful by the interventions studied. Another review has cited health education
campaigns as one of the most effective methods to increase coverage [30]; in the current
review, we also found these strategies were reported to be generally effective in the urban
setting. Studies that tested interventions that aimed to increase demand for immunization,
however, were careful to note that a functional health system that can reliably provide
immunization services is a prerequisite to implementing an intervention of this type.

Many of the recommendations made in the reviewed studies were not specifically tailored to
the urban setting. These recommendations included updating health facility catchment maps
to include high-risk areas, ensuring that communication messages included location and
time of immunization sessions, establishing health facilities at locations convenient for the
community and ensuring reliable supply of vaccines, and advocating the use of the Reaching
Every District (RED) strategy which was originally developed to improve vaccine outreach,
communications, supervision, monitoring and microplanning in rural locations [31].
However, many of these strategies are undoubtedly applicable in urban areas, and
consideration should be given to tailoring such strategies to the unique urban context.
Interventions that address broad health system challenges, such as ensuring vaccine supply
and adequate human resources, coupled with urban-tailored approaches, such as adapting
clinic hours to the work hours of urban families, could potentially be successful in
improving immunization coverage. Future research should focus on the effectiveness of
these multi-pronged approaches.

Although the number of articles identified (15) was small, this in part reflected our search
strategy. Although we identified all citations of articles that explicitly identified the study
area as “‘urban, ‘peri-urban’ or a ‘slum’, we may have overlooked studies that did not have
‘urban’ in the title or as a keyword. Moreover, since definitions of ‘urban’, ‘peri-urban’, or
‘slum’ were not applied consistently across studies, we could not make any conclusions
about the differential effectiveness of interventions in each particular setting. In addition, it
was difficult to directly compare studies that reported different measures of immunization
uptake, and as a result, a more descriptive analysis is presented. We also recognize that
excluding grey literature may have contributed to publication bias in our results, as
published literature is more likely to describe successful interventions and grey literature
may include a wider range of reports on experiences with implementation and evaluation of
coverage improvement strategies. Lastly, we did not include studies which assessed
interventions using only qualitative research approaches, which may provide more detailed
information about why interventions were successful. However, we found that most authors
of the included studies discussed the reasons for the success or failure of interventions.

Analyses of the scalability and sustainability of interventions beyond the study settings were
identified by several authors as a future research priority. Sustainability was a concern with
interventions that included a substantial supervisory component, since supervision may not
be able to be continued in the long-term and thus the potential impact of the program was
unclear. To better understand the strategies that work best in urban settings, evaluations
should document the reasons why they work in certain areas and how to best scale up the
strategy, if appropriate. Lastly, consistently incorporating a costing component into these
studies can help others understand the resource needs of these interventions.
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Certain unique aspects of the urban setting were not covered by the reviewed studies and
may also be considered for future research. For instance, since many urban families may be
transient residents due to seasonal migration, and even parents who are permanent residents
can easily move across multiple health facilities for vaccination visits, methods for sharing
of immunization records across urban health facilities, such as through the use of electronic
or biometric immunization registries, could be explored. Since urban areas may have reliable
electricity and cellular connectivity, improving utilization of services may be feasible
through electronic reminder messages, perhaps via SMS, to parents. Further defining the
unique characteristics of the urban setting in LMICs may also help identify other research
areas.

5. Conclusions

This review describes the promise of strategies that improve availability and utilization of
immunization services for improving routine immunization coverage in urban communities.
Gaps in our knowledge about certain interventions do exist, including the long-term impact
of interventions involving a high level of supervision as well as the potential for scalability
of interventions that have only been tested in a single clinic or neighborhood. Answering
these questions should be prioritized as countries become increasingly urbanized and
country managers grapple with developing effective and sustainable strategies to increase
immunization coverage in these communities.
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Table 1

Literature search strategy.

Keywords used or in combination Literature databases searched

Immunization, immunization, vaccination ~Medline (PubMed and OVID search engines)

Urban

Peri-urban
Slum(s)

Maternal and child health
Intervention(s)
Strategy/strategies
Challenge(s)
Coverage
Dropout

Uptake
Compliance
Determinant(s)
Health service(s)

Primary health service(s)

EMBASE

Web of Science
Sociological Abstracts
Soc Serv Abs
CINALH

Cochrane Central Register of Controlled Trials

Vaccine. Author manuscript; available in PMC 2017 November 04.
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Characteristics of studies which evaluated interventions to strengthen routine immunization services in an

urban setting.

Table 2

WHO Region of study

Number of studies

% of total studies

African
Americas
Eastern Mediterranean
European
Southeast Asian
Western Pacific
Study design
Randomized controlled trial
Cross-sectional
Pre and post-intervention
Primary outcome indicator(s)

Fully immunized status

Measles, DTP3, OPV3 and BCG immunization status?
Measles, DTP3 and BCG immunization status?

DTP3, OPV3 and BCG immunization status?

Measles and DTP3 immunization status?

DTP3 immunization status

Child attended vaccination session
Primary objective of study

Increase availability of vaccination services

Increase utilization of vaccination services

Increase availability & utilization of vaccination services
Setting?

Urban

Peri-urban

Urban slum

M O B B, O

33
7
27
0
27
7

40

53

47
13

13

27
40
33

60
20
20

aAs defined in the article.
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