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Abstract

Global efforts to eradicate polio by the Global Polio Eradication Initiative agency partners
and country-level stakeholders have led to the implementation of global polio vaccination
programs. This study presents the findings of existing studies regarding the barriers and
facilitators that countries face when implementing polio interventions. A comprehensive
search was conducted in OVID Medline, OVID Embase, EBSCO CINAHL Plus, and Web of
Science. Eligible studies underwent quality assessment. A qualitative evidence synthesis
approach was conducted and aligned to the Consolidated Framework for Implementation
Research (CFIR). The search identified 4147 citations, and following the removal of dupli-
cates and screening according to our inclusion/exclusion criteria, 20 articles were eligible for
inclusion in the review. Twelve countries were represented in this review, with India, Nigeria,
Pakistan, Ethiopia, and Afghanistan having the most representation of available studies. We
identified 36 barriers and 16 facilitators. Seven themes emerged from these barriers and
facilitators: fear, community trust, infrastructure, beliefs about the intervention, influential
opinions, intervention design, and geo-politics. The most frequently cited CFIR constructs
for the facilitators and barriers were knowledge and beliefs about the intervention, followed
by available resources. This study identified a wide range of barriers and facilitators to polio
vaccination implementation across the globe, adding to the scarce body of literature on
these barriers and facilitators from an implementation perspective and using a determinant
framework. The diversity of factors among different groups of people or countries highlights
the relevance of contexts. Implementers should be conversant with the contexts within
which polio eradication programs boost intervention coverage and capacity. This study pro-
vides policymakers, practitioners, and researchers with a tool for planning and designing
polio immunization programs.

Trial registration: A protocol for this systematic review was developed and uploaded
onto the PROSPERO international prospective register of systematic reviews database
(Registration number: CRD42020222115).
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Introduction

The Polio Eradication Strategy 2022 to 2026 by the Global Polio Eradication Initiative (GPEI)
agency partners aims at surmounting all implementation barriers and optimizing existing
strategies that have enabled progress over the years [1]. An important channel for achieving
this objective is exploring existing and emerging barriers to and facilitators of polio eradication
programs to guide future research and policy implementation strategies globally.

The implementation of polio vaccination and eradication programs has met varying success
from the perspectives of countries, regions, or stakeholders, and it can be synthesized to give a
broader overview of issues. Specifically, evidence synthesis of the barriers to and facilitators of polio
eradication programs improves complex health interventions [2], especially in resource-constrained
settings. Numerous researchers have documented implementation factors with regard to polio vac-
cination and eradication in the literature [2-7]. Systematically reviewing these lessons across
nations may be relevant for the formulation and implementation of other vaccination programs.

Opver the last five years, there have been at least two systematic reviews related to polio erad-
ication and vaccination [2, 8]. Alonge et al. used surveys and key informant interviews in
seven countries (i.e., Ethiopia, Nigeria, Afghanistan, Indonesia, India, Bangladesh, and the
Democratic Republic of Congo) to synthesize knowledge from polio eradication initiatives
and the internal and external contextual factors that may serve as barriers or facilitators to
these initiatives [9]. The study results were reported based on the consolidated framework for
implementation research (CFIR). The researchers found that external factors (e.g., social, polit-
ical, and economic) were the most cited barriers to polio eradication activities. Moreover, they
did not find significant facilitators to polio eradication.

Currently, the relevance of employing qualitative evidence synthesis (QES), a methodology
that identifies factors from qualitative research studies, has been noted in the literature as a
way to improve complex health interventions, such as polio eradication [2]. Although not con-
ducted from a global perspective, several systematic reviews have yielded insights to the factors
around polio eradication. For example, using QES and the best-fit framework, Mshelia et al.
conducted a systematic review of factors that influence the implementation of the GPEI in
low- and middle-income countries [2]. The study highlighted the relevance of a robust sup-
porting infrastructure, such as well-trained staff in polio eradication initiatives. Ataullahjan
et al. conducted a systematic review of the barriers and facilitators of polio eradication initia-
tives in Pakistan [8]. The results were divided into caregivers’ beliefs and experiences, the Paki-
stani Polio program, and threats to Pakistan’s polio eradication initiatives.

Polio vaccination and eradication interventions are complex, so the relevance of a global
and broader perspective cannot be overemphasized.

This study intends to present its findings from the global context using the QES approach.
The results of this study may guide researchers and decision- and policy-makers on the impor-
tant barriers and facilitators of polio interventions to be explored.

Methods

This systematic review is presented according to the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) 2020, found in S1 Data [10]. A protocol for this study is
registered in the international prospective register of systematic reviews, PROSPERO
CRD42020222115 [11].

Search strategy

A comprehensive search was conducted in OVID Medline, OVID Embase, EBSCO CINAHL
Plus, and Web of Science according to a search strategy developed by an academic health
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Table 1. Summary of inclusion and exclusion criteria.

Selection Inclusion Criteria Exclusion Criteria
Criteria

Publication Characteristics

Language English All languages except English

Publication Scholarly journal articles All publications that are not scholarly journal articles

Type

Study Type Primary (research) Secondary (review)

Study Methods | Qualitative or mixed methods with a qualitative component Quantitative

Study Characteristics

Issue Eradication of polio or polio vaccination All health issues except the eradication of polio or polio vaccination

Intervention Intervention, program or campaign to eradicate polio, including polio | No discussion of an intervention, program, or campaign to eradicate polio
vaccination

Outcome At least one barrier or facilitator to the implementation of the No discussion of the barriers and facilitators to implementation of the
intervention, program, or campaign intervention, program or campaign

https://doi.org/10.1371/journal.pgph.0001283.t001

sciences librarian. The search was executed on September 18, 2020. The results were limited to
English-language journal articles involving human subjects. No publication date limits were
applied. The search strings used in each database are provided in S2 Data.

Eligibility criteria

To be included in the review, the studies needed to be English-language, primary research arti-
cles published in academic journals. The research needed to employ qualitative methods or
mixed methods with a qualitative component. Studies needed to report on the implementation
of a polio eradication or polio vaccination intervention, program, or campaign and address at
least one barrier or facilitator related to the implementation process. The intervention could
take place globally in any setting and involve participants of any age. The eligibility criteria are
presented in Table 1.

Study selection

Study screening was completed using Covidence, a systematic review management tool,
through a two-step process (Fig 1). After pilot testing the project’s screening guidelines docu-
ment to ensure consensus between team members, all article titles and abstracts were screened
independently by two reviewers. Conflicts were resolved by a third party. Next, the full texts of
each study were retrieved and imported into Covidence. Three reviewers were involved in full-
text screening, with each article being screened independently by two individuals. During full-
text screening, the screeners focused on ensuring that studies were about implementation
rather than adoption because the screeners had been over-inclusive during title and abstract
screening on this criterion, and we wanted to ensure that the eligibility criteria were strictly fol-
lowed. Following group discussion, a third party resolved conflicts between the reviewers.

Data extraction

After pilot testing the data extraction template, two reviewers independently performed data
extraction for the included articles. The data extraction template captured the following items:
study title, author, year of publication, country, methodology, participants, study setting, study
objectives, and barriers and facilitators to implementation of the intervention. Conflicts in
data extraction were resolved by a third party. For the barriers and facilitators, conflicts could
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Identification of studies via databases and registers ]

Identification

Records removed before screening:
e Duplicate records removed by
Covidence (n = 1815)
Records marked as ineligible by
automation tools (n = NA)
e Records removed for other reasons
(n=NA)

Records identified from*:
Databases (n = 4147)
Registers (n = NA)

Screening

)

Records excluded**
(n=2188)

Records screened

(n = 2332)

Reports sought for retrieval Reports not retrieved

(n=7)

v

(n = 144)

Reports assessed for eligibility

(n=137) — 3| Reports excluded (n=115)
n=

Reason 1 —Wrong publication type (n = 43)
Reason 2 —Wrong study design (n = 32)

[

Reason 3 —Wrong issue (n = 30)
Reason 4 —Wrong outcome (n=7)
Reason 4 — Duplicate (n = 5)

Included

Fig 1.

Studies included in review

(n=20)
Reports of included studies
(n=NA)

https://doi.org/10.1371/journal.pgph.0001283.9001

include cases where one reviewer noted a barrier or facilitator while the other did not, as well
as differences in naming the barrier or facilitator.

Descriptive information about each study was compiled in a study characteristics table. All
data related to barriers and facilitators were compiled in a consensus document, which included
the name of every barrier and facilitator extracted from each study, the sentence in which the
barrier or facilitator was mentioned, and a longer excerpt from the study showing the barrier or
facilitator in context. The consensus document was used as the basis for collapsed tables of the
barriers and facilitators, in which one team member grouped the same barriers and facilitators
together and listed all the studies in which these barriers or facilitators were identified (includ-
ing the passage mentioning the barrier/facilitator and its location in the full-text document).
Two other team members reviewed and ultimately approved the collapsed tables.
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Data synthesis

Two team members used the CFIR framework as a guide to organize the barriers and facilitators
identified in the data extraction process. To ensure a high level of agreement, the reviewers per-
formed a pilot test on the first two barriers and facilitators and, following a consensus meeting to
review their work, coded the first 20 barriers. At a subsequent consensus meeting, the consensus
level was revealed to be low due to inconsistencies in barrier titles and supportive quotes. To ensure
the coding was accurate, the two team members reviewed all barrier and facilitator titles and quotes
together, and a third party confirmed the accuracy of the changes made by the researchers.

The two team members then independently coded the rest of the barriers and facilitators,
which were reviewed by a third party for accuracy. Those that could not be coded with the
CFIR were inductively coded. The final consensus meeting for all barriers and facilitators was
conducted with all three parties to produce the results in S1 and S2 Tables. All the barriers and
facilitators were inductively grouped into broader themes.

Quality assessment

The confidence level of the review findings was assessed through inter-rater reliability scores
for both barriers and facilitators. The researchers had inter-rater reliability scores of 89 and 80
percent for the barriers and facilitators, respectively. Discrepancies were resolved through dis-
cussions with a third party who served as the final decision-maker. The Mixed-Methods
Appraisal Tool (MMAT) and Critical Appraisal Skills Programme (CASP) were used to assess
the quality of the articles [12, 13]. Both researchers independently reviewed the primary
research studies and categorized them using the appraisal tool. Discrepancies between
researchers’ results were resolved by a third party.

Results

The studies included in this systematic review were analyzed to extract study characteristics,
including study methods, years of publication, participants, countries, and study objectives.
Details are included in S3 Table.

Type of study/methods

The articles included in our systematic review used two kinds of designs, including qualitative
and mixed methods approaches. Details are in Table 2.

The most common study design utilized across all studies was a qualitative approach
(n = 12). Data collection methods across all qualitative studies included focus group discus-
sions (n = 5), interviews (n = 8), participant (and non-participant) observation (n = 2/n = 2),
and document/report/literature reviews (n = 3).

The second most frequently used study design across all studies was a mixed methods
approach (n = 8). The qualitative data collection methods were like those studies exclusively
using a qualitative approach, including interviews (n = 6), focus group discussions (n = 1), and
participant observation (n = 1). Cross-sectional surveys were an additional data collection
method (n = 2). Quantitative data collection methods in studies utilizing a mixed methods
approach included interviews (n = 2), surveys (n = 2), and national resources (including
national records and reports) (n = 3).

Year of publication

The included articles were published as early as 1960 and as recently as 2019. Two articles were
published between 1960-1970. Between 1970-1999, there were no published articles included
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Table 2. Frequency table of study-identified barriers* and facilitators (n = 20).

CFIR domains (n = 5) and constructs (n = 39) Barrier n (%) of studies Facilitator n (%) of studies
L. Intervention characteristics

No facilitators or barriers were noted for the following constructs: Intervention source, relative advantage, adaptability,
trialability, complexity, and cost

Evidence Strength and Quality 1(5%) None identified
Design Quality and Packaging 3 (15%) 1 (5%)

II. Outer Setting

No facilitators or barriers were notes for the following constructs: Cosmopolitanism, and Peer pressure
Patient Needs and Resources 1 (5%) None identified
External Policy and Incentives None identified 1 (5%)

III. Inner Setting

No facilitators or barriers were notes for the following constructs: Structural characteristics, Networks and
communications, Culture, Implementation climate, Relative priority, Organizational incentives and rewards, Goals
and feedback, Learning climate, Readiness for implementation, Leadership engagement, access to knowledge and

information

Tension for Change None identified 2 (10%)
Compatibility 2 (10%) None identified
Available Resources 9 (45%) 4 (20%)

IV. Characteristics of Individuals

No facilitators or barriers were notes for the following constructs: Self-efficacy, Individual stage of change, and
Individual identification with organization

Knowledge and Beliefs about the Intervention 17 (85%) 8 (40%)
Other Personal Attributes 4 (20%) None identified
V. Process

No facilitators or barriers were notes for the following constructs: Planning, Engaging, Formally appointed internal
implementation leaders, Executing, and Reflecting and Evaluating

Opinion Leaders 1(5%) None identified
Champions None identified 4 (20%)
External Change Agents 10 (9%) 1(5%)

* Three barriers that could not be coded with the CFIR. These include: the relocation of mothers, the inaccessibility
to reach children, and conflict and security issues.

https://doi.org/10.1371/journal.pgph.0001283.t002

in our study. Between 2000-2010, three articles were published and included in our review.
The bulk of the articles used in our study were published between 2010-2020 (n = 14).

Participants

The most frequently used target population across all studies in our review included mothers
and caregivers of vaccine-eligible children (n = 14). Other participants included those in
implementation, distribution, and community roles. For instance, those in health representa-
tive roles, including health officials, political leaders, the World Health Organization, and
other international organizations, as well as other decision-making and implementing stake-
holders, were recruited as participants across several studies (n = 7). Moreover, health provid-
ers, including community health workers, immunization service providers, polio program
staff, and other ground-level staff, were included across various studies (n = 8). Religious lead-
ers were notable participants in a few studies, as their opinions were often cited as influential
in caregivers’ decisions around polio vaccine uptake (n = 2). Other participants included the
general population through household survey participation (n = 4), community members

(n = 3), and health journalists (n = 1).
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Countries

A total of 12 countries were included across all studies, including Liberia, India, Ethiopia,
Nigeria, Rwanda, Angola, Nepal, Pakistan, the United Stated of America, Nigeria, Niger, and
Uganda. Across continents, the most frequently cited setting of study was South Asia. The
most frequently studied country was Pakistan (n = 8), with India following (n = 6). Three stud-
ies adopted a global analysis, including multiple countries across several continents, as their
settings.

MMAT/CASP

The MMAT and the CASP Qualitative Research Checklist were used to assess the quality of
the studies included in the review that used mixed methods and qualitative study designs,
respectively. The MMAT and CASP tools were used to categorize and identify methodological
quality through a set of criteria. S3 Data provides the MMAT/CASP results for all 20 studies.

Of the 20 studies included in the review, 12 adopted qualitative study designs. All 12 utilized
appropriate research designs to address the aims of their research and had appropriate recruit-
ment strategies to investigate the aims of the research. Regarding the relationship between
research and participants, it was unclear in two studies whether this relationship was consid-
ered, and in two other studies, this was not considered. In addition, all qualitative studies were
deemed to produce valuable research through their methodological strategies.

Eight studies utilized a mixed methods approach. Adequate rationale for using a mixed
methods design was addressed by all eight studies to explore their research questions. Seven
studies had outputs of the integration of qualitative and quantitative components that were
adequately interpreted in their studies, whereas one study did not. The different components
of all eight studies adhered to the quality criteria of each tradition of the methods involved.

Study objectives of the selected papers

Across all 20 articles, several objectives emerged. Seven studies stated that their primary objec-
tive was to investigate public knowledge, perceptions, and distrust, which influenced accep-
tance of the polio vaccine across several settings. In addition, the investigation of the impact of
polio eradication activities on routine immunization and primary healthcare were cited as
objectives across five studies. Several other objectives were highlighted as well. For instance,
analyzing the challenges that the GPEI encountered and the approaches taken to address these
challenges was the objective of two studies. Across the mixed methods studies, uncovering the
association between social characteristics and immunization coverage was a cited objective
(n=2).

Other study objectives included investigating social and cultural factors that affect detection
and reporting of disease cases in a surveillance system (n = 2), investigating factors underlying
changes in vaccine coverage (n = 1), analyzing the challenges that routine immunization pro-
grams faced post-Ebola (n = 1), and investigating factors influencing attendance for polio
National Immunization Days (n = 1).

Barriers and facilitators

The researchers identified a total of 36 barriers and 16 facilitators across all 20 studies. The
CFIR assisted researchers in organizing and grouping the barriers and facilitators identified
into constructs (Table 2). The researchers identified seven overarching themes from the analy-
sis of the results, including fear of vaccine outcomes, community trust, infrastructure, beliefs
about the intervention, influential opinions, intervention design, and geo-politics (Table 3).
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Table 3. Themes of barriers and facilitators.

Themes

Fear

Community trust

Infrastructure

Beliefs about the
intervention

Influential
opinions

Intervention
design

Geo-politics

Description

The fear associated with the vaccine including its purpose, the

motives of the stakeholders involved, and reproductive side effects.

It also includes the fear associated with contracting polio.

The level of trust in organizations and government systems and
how this affects vaccination uptake in communities.

The general infrastructure needed to support polio immunization
programs, including health post and information access,
community reach, organization, and quality.

Beliefs about the intervention associated with cultural and
religious conceptions, and the level of knowledge and awareness
about the vaccine’s purpose and effectiveness.

The association between the opinions of health professionals and
religious leaders, and the acceptance of vaccination. This includes
religious leaders and health professionals serving as influential
voices in the decision-making of parents and communities.

The quality, design presentation, and policies in support of the
intervention. This includes coordinating visits of vaccination
teams, campaigns, and vaccination mandates.

Issues related to geography politics, governance, and security
terrain of a location in which the intervention is being
implemented.

Barriers

O Presence of rumors (1)

O Suspicions of immunization side
effects (7)

O Fear of vaccination being
experimental (1)

O Fear of vaccines due to past Ebola

experiences (1)

O Fear of illness of children/parents
(3

O Government distrust (1)

O Resistance due to lack of basic
health facilities (1)

O Refusal as a means of protest (1)

O Lack of basic necessities (1)

O Lack of access to healthcare (1)
O Poor financial, organizational,
logistical, and OPV quality
constraints (2)

O Unavailability of children (4)

O Lack of infrastructure (1)

O Inconvenience to vaccine access

€Y

O Anti-immunization debates

O Propaganda and mistrust against
vaccines and its

O efficacy (3)

O Cultural beliefs (1)

O Lack of information, ignorance
and illiteracy (8)

O Belief that vaccination was

O unnecessary (4)

O Vaccine-resistant areas (1)

O Safety and religious
misconceptions regarding vaccine
@

O Participant perception of
advanced age (1)

O Lax or disinterest of parents
concerning vaccinations (1)

O Reliance on religious leaders that
oppose OPV (1)

O Mothers avoiding OPV (1)

O Medical practitioners’ opposition
against repeated rounds of polio (1)
O Health worker and opinion
leaders’ recommendations (1)

O Protests by alternative medicine
providers (1)

O Reliance on religious leaders that
oppose OPV (1)

O Absence or failure of vaccination
teams visiting homes (2)
O Frequent visits (1)

O Relocation of mothers (2)
O Inaccessibility to reach children
1

O Conflict and security issues (2)

Note. The number in brackets indicates the number of participants that mentioned each barrier or facilitator.

https://doi.org/10.1371/journal.pgph.0001283.t003

Facilitators

O Fear of contracting the disease (1)

O Increased trust in government
health services (1)

O Good social mobilization system
1

O Finding and mapping marginalized
population (1)

O Systematic identification and
vaccination of mobile and migratory
populations (1)

O Improvements in infrastructure (1)
O Increased accessibility to
immunization due to close NID posts
1

O Parental moral obligation and
inability to be deviant (1)

O Belief in the vaccine’s ability to
protect against polio (4)

O Knowledge/awareness of polio
vaccines (3)

O Decrease in religious resistance to
OPV (1)

O Influence from health-focused
champions (3)

O Involvement of religious scholars
0

O Decrease in religious resistance to
OPV (1)

O Multiple polio campaigns (1)
O Government mandating polio
vaccinations to fly abroad (1)

O Coercive means (2)
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Fear. Fear was a prominent theme in the implementation of polio programs. Fear was
associated with rumors, suspicions, and past experiences with other diseases, rendering
parents reluctant to take up polio programs. Coincidentally, fear also facilitated program
implementation as fear of illness due to polio increased vaccination uptake. Under this theme,
nine studies mentioned a total of five barriers, and one study highlighted fear as a facilitator.

One study stated that the presence of rumors discouraged families in Ethiopia from having
their children vaccinated due to fears of inducing sterility and/or disability [14]. This same
study, along with six others, highlighted suspicions of immunization side effects as a barrier to
implementation [14-20]. Suspicions included actual and perceived side effects, ulterior
motives of the government, and infertility. For instance, one study described that in India,
“most [participants] said that there was resistance among the population in some areas due to
the fear that OPV [oral polio vaccine] causes infertility” (p. 5) [17]. Moreover, one study
highlighted the fear that families had regarding the vaccination being experimental [21]. Lastly,
one study identified fear of vaccines due to past Ebola experiences as a deterrent to polio vac-
cine uptake [22]. Attributing fears related to past Ebola experiences in the region, participants
in Liberia “recounted how immunization teams had worn personal protective equipment and
that this caused communities to be afraid” (p. 86) [22] of polio immunization.

Related to the beliefs of individuals, one study highlighted fear of contracting the disease as
a facilitator to polio immunization uptake. The authors of one study in Nigeria stated that par-
ticipants felt that “their fear of disease overshadowed the perceived risks of vaccination”

(p. 3324) [15].

Community trust. Community trust in organizations and governments was also a key
theme in the implementation of polio programs. Distrust stemming from political and social
exclusion hindered programs’ credibility in certain communities. On the other hand, trust
served as a facilitator in program uptake in certain settings where trust in government services
was high. Under this theme, two studies identified three barriers. One study stated this theme
as a facilitator to polio immunization acceptance.

One study explicitly identified government distrust as a barrier to intervention acceptance
in India [18]. The respondents of this study “were more likely to blame the government and
polio workers” when discussing reasons for avoiding vaccination (p. 14) [18]. In addition, one
study mentioned the resistance of participants living in Pakistan due to the lack of basic health
facilities in their communities [20]. This lack of infrastructure was a primary cause of mistrust,
and, consequently, resistance to OPV. Moreover, this study also discussed refusal of interven-
tion uptake as a means of protest against the government in order to address their political and
economic problems.

One study described increased trust in government health services and thus acceptance of
vaccination when improvements were made to these services across seven countries (Nepal,
India, Pakistan, Ethiopia, Nigeria, Rwanda, and Angola) [23]. A frontline worker from this
study stated that “one manifestation of this trust [in government health services] was accep-
tance of vaccination” (p. 15) [23].

Infrastructure. Infrastructure was another theme identified in the implementation of
polio programs. General infrastructural issues impeded effective implementation and limited
efforts to reach vulnerable populations. Conversely, in the presence of good infrastructure and
resource mobilization, the implementation of polio programs was deemed successful. Under
this theme, nine studies mentioned a total of five barriers, and three studies mentioned a total
of three facilitators.

One study highlighted that in Nigeria, the general lack of basic necessities, including drug
availability in hospitals and water service, is a barrier to future immunization uptake [15].
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Eight studies highlighted available resources as a challenge to the effective implementation
of polio programs [14, 17, 18, 21, 23-26]. The lack of access to healthcare was mentioned by
one study in Niger, where the majority of respondents noted inaccessibility as impeding rou-
tine immunizations and acute flaccid paralysis surveillance [24]. Two additional studies
highlighted financial, organizational, operational, logistical, and quality barriers to the delivery
of immunization services across several countries, including Nepal, India, Pakistan, Ethiopia,
Nigeria, Rwanda, and Angola [14, 23]. The study conducted in Ethiopia listed “shortage of vac-
cine and supplies, non-functionality of refrigerators, lack of training, cancellation of immuni-
zation sessions, and unavailability of health posts to deliver the services” (p. 33) as possible
reasons for low immunization [14]. Moreover, the unavailability of eligible children was con-
sidered a barrier by four studies across Pakistan, Afghanistan, and India [17, 19, 25, 27]. Chil-
dren were frequently missed during polio vaccination visits and were not followed up with at a
later time. In a 2017 study in Pakistan, “38 percent of children were not vaccinated with OPV,”
and the most frequent reason given was “the unavailability of children at home during polio
vaccinator visits” (p. 29) [19]. Lack of general infrastructure, including access to hard-to-reach
flood plains, weak health infrastructures, and insufficient financing for strategy implementa-
tion, impeded effective polio implementation in one study [26].

Furthermore, three studies listed the availability of resources as a facilitator in some settings
[25, 28, 29]. First, one study highlighted a good social mobilization system in Afghanistan,
where mobilizers visited over “90 percent of targeted, low-performing communities in the
South” (p. 170) prior to the program’s implementation [25]. In addition, the finding and map-
ping of marginalized populations across seven countries in South Asia and sub-Saharan Africa
facilitated the targeting of children who may have been missed during polio visits in one study
[28]. Lastly, one study in Uganda highlighted increased accessibility to immunization due to
close National Immunization Days (NID) posts as facilitating individuals’ participation in rou-
tine immunization campaigns, citing “NID posts very near and within a short walking dis-
tance” from their homes (p. 367) [29].

Beliefs about the intervention. The most prominent theme discovered in the implemen-
tation of polio programs surrounded beliefs related to the intervention. Negative beliefs about
the polio vaccine emerged from cultural beliefs, religious conceptions, and inadequate aware-
ness of the vaccine’s purpose and effectiveness. However, increased knowledge and positive
beliefs about the vaccine’s efficacy against disease facilitated program implementation in other
settings. Under this theme, 11 barriers from 15 studies, and four facilitators from seven studies
were identified.

Anti-immunization debates were thought to negatively contribute to the community’s trust
in the vaccine. For instance, anti-immunization debates challenged the immunization pro-
gram in India [30]. The authors of this study highlight that frequent debates challenging
immunization programs “began to influence the community’s trust in the vaccines” (p. 7).

When considering the presence of particular beliefs about the intervention, 14 studies men-
tioned a total of nine barriers. An additional seven studies listed a total of four facilitators.

Propaganda and mistrust against vaccines and their efficacy were mentioned by two studies
as the reasons for parental vaccine refusal in India [17, 31]. An additional study identified the
importance of cultural beliefs in the decision to reject the vaccine in Niger [24]. Categorized
under knowledge and beliefs about the intervention, seven studies mentioned refusal of polio
program uptake due to a lack of information, ignorance, and illiteracy across Pakistan, Nigeria,
India, and the United States of America [15-17, 19, 21, 27, 32]. For instance, in Nigeria, the
majority of refusal respondents mentioned “drinking of clean water as a way to avoid polio
virus, [while] others identified [that] ways to protect against polio included proper care and
belief in God” (p. 3326) [15]. The belief that vaccination was unnecessary was cited as an
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indicator of refusal and thus a barrier to intervention uptake across four studies [15, 21, 23,
25]. Moreover, a study in India identified vaccine-resistant areas in a particular district as a
barrier [30]. Safety and religious misconceptions regarding the vaccine were mentioned by
two studies, which included witchcraft accusations and Westernized medicines that threaten
religious credentials [19, 23]. In Pakistan, the misconception that “the vaccine is not ‘halal’ or
[that it is] impermissible in the Islamic Law” (p. 27) [19] was a major reason for vaccine
refusal. The perception of age, particularly being “too old,” and lax or disinterested parents
were deemed as reasons by participants in one study to avoid polio vaccination in the United
States of America [33]. Additionally, the reliance on religious leaders that oppose OPV uptake
fueled skepticism and resistance in one study in Pakistan [20]. Lastly, one study mentioned
mothers avoiding OPV by running away with their children as a barrier to polio campaigns in
India [17].

Parents’ moral obligation to vaccinate their children and their belief that they cannot be
deviant was mentioned by one study as a facilitator to polio intervention use in India [31].
Additionally, four studies across the United States of America, Uganda, India, and Pakistan
highlighted the belief in the vaccine’s ability to protect against polio as a facilitator [20, 21, 29,
30]. Participants of one study in Uganda said that “the major aim [of the vaccine] was to
‘weaken’ the disease and/or ‘strengthen’ the children’s capability in fighting diseases” (p. 367)
[29]. The public’s awareness of polio vaccines and the intervention in general were mentioned
by three studies as a positive influence on uptake [19, 22, 23]. Lastly, one study described the
decrease in religious resistance to OPV as associated with the defeat of militants and increased
involvement of religious scholars in the polio vaccination campaigns in Pakistan [20].

Influential opinions. Influential opinions was a theme that emerged that was closely tied
with acceptance of the polio program. Some religious leaders and health professionals were
not in support of the polio programs. Because the opinions of these groups were heavily influ-
ential in parents’ decision-making, they served as a hindrance to program implementation. On
the other hand, religious leaders and health professionals who served as champions of the vac-
cine were helpful in facilitating program implementation. Under this theme, five barriers were
identified by six studies, and three facilitators were identified by four studies.

The meaning and values attached to the intervention by health workers and opinion leaders
was cited by two studies as a challenge in the implementation of polio interventions [29, 31].
First, one study in India stated medical practitioners’ opposition against repeated rounds of
polio vaccination as a barrier to implementation [31]. These private medical practitioners
“advised their clients against vaccination as they thought it was unnecessary for children in
Kerala” (p. 6) [31]. Moreover, another study conducted in Uganda highlighted the influence of
health workers and opinion leaders, as laypeople emulated their refusal to vaccinate their own
children [29]. In both cases, reservations about the intervention were influenced by individuals
who may be involved at some capacity in the intervention or whose opinions concerning the
intervention may be perceived as credible.

One study identified health workers and opinion leaders’ refusal to vaccinate their children
as a negative influence on participants in Uganda [29].

Protests by alternative medicine providers, including active discouragement by homeo-
pathic practitioners, was a barrier mentioned by one study in India [30]. For instance, “many
homeopathic practitioners have actively discouraged their clients from immunizing their chil-
dren,” exerting strong influence on households in northern Kerala and “convincing them
against immunization” (p. 7). Another study highlighted the reliance on religious leaders that
oppose OPV as a barrier to polio immunization interventions in Pakistan [20].

Four studies described champions as facilitators to intervention implementation. First,
three studies highlighted the influence from health-focused champions in endorsing the
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uptake of polio vaccination, thus positively influencing the decision-making process of partici-
pants across the United States of America, India, Nepal, Pakistan, Ethiopia, Nigeria, Rwanda,
and Angola [21, 23, 30]. Moreover, one study described the involvement of religious scholars
as decreasing religious resistance to OPV and increasing the acceptance of the vaccine [20].
Participants of this study noted that “the involvement of religious scholars in the OPV cam-
paigns also helped the cause of polio eradication,” decreasing the number of non-compliant
parents (p. 3701). Lastly, the decrease in religious resistance to OPV through the defeat of mili-
tants and the increased involvement of religious scholars positively influenced polio vaccina-
tion uptake in one study [20].

Intervention design. Intervention design was another theme that emerged from the
implementation of polio programs. Strategies to reach target populations were a challenge as
the resources needed for such mobilization were not available or convenient in some settings.
However, in other settings, strategies including policies that enforce polio vaccination served
as facilitators to program implementation. Under this theme, two barriers and four facilitators
were mentioned across three and four studies, respectively.

Four articles listed aspects of design quality and packaging as either a barrier or facilitator
to polio immunization programs. First, the absence or failure of vaccination teams to visit
homes to administer vaccines to children in Afghanistan and Pakistan were listed as barriers
by two studies [19, 25]. The study in Pakistan revealed that “29 percent of children did not
receive OPV due to absence of polio vaccination teams from their duty” [19] (p. 29), under-
scoring the gap in implementation programs to reach vulnerable children. Moreover, the fre-
quency of visits needed for booster shots of the polio vaccine in Pakistan was mentioned by
one study as a deterrent to vaccination uptake [16].

On the other hand, the multiple polio campaigns in numerous countries, including Nepal,
India, Pakistan, Ethiopia, Nigeria, Rwanda, and Angola, were deemed a facilitator to imple-
mentation; one study revealed that many respondents asserted the effectiveness of several cam-
paigns [23]. In a 2016 study, respondents stated that “people were happy with polio
campaigns, largely because they no longer had to fear polio” (p. 9) [23].

The Pakistani government mandating polio vaccination in order to fly abroad was under-
scored as a facilitator to intervention uptake by one study [20]. By mandating “presenting
polio vaccination certificates to immigration officers at airports before flying abroad”

(p. 3697), the government was able to enforce legal measures to encourage the uptake of
vaccines.

Moreover, two studies mentioned coercive means as a facilitator to intervention uptake [15,
31]. In one study, emphasis on coverage results and the use of coercive means restricted
options for refusal in India [31]. Moreover, another study in Nigeria noted that “a majority of
the acceptors presented their children for vaccination because they had been told to do so”

(p. 3325) by health workers [15]. The way in which the intervention was presented in these
two sites (deeming it to be mandatory) facilitated uptake.

Geo-politics. Geo-politics was also a theme that emerged from the implementation of
polio programs. This theme emerged from several barriers that could not be coded using the
CFIR. These barriers were external to the intervention itself but negatively influenced the
implementation of programs across several settings as many children who were eligible for
vaccinations were inaccessible. These barriers included the relocation of mothers mentioned
by two authors [14, 17], the inaccessibility to reach children highlighted by one author [25],
and conflict and security issues described by two studies conducted in Pakistan [16, 34]. For
example, one author noted that “the global war on terror and the geopolitical situation in
Afghanistan impacted polio eradication and other immunization efforts in the country” (p. 7)
[34].
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Discussion

This systematic review identified multiple barriers and facilitators to the implementation of
polio vaccination and eradication programs from a global perspective across 20 published arti-
cles between 1960 and 2019. Our analysis was dominated by India, Nigeria, Pakistan, Ethiopia,
and Afghanistan. The barriers and facilitators identified in this study are consistent with the
literature published in the last two decades [2, 8]. This systematic review has implications for
current and future vaccination programs.

A key lesson from this study is that implementation practitioners should recognize the rele-
vance of religious beliefs and leaders and the need to include them in public awareness cam-
paigns on the need to vaccinate. This implication is related to the themes of community trust,
beliefs about interventions, and fear. Beliefs related to interventions constituted a crucial factor
in implementing polio vaccination and eradication programs as both barrier and facilitator.
The beliefs fell into two categories: (1) geo-political and (2) vaccine efficacy concerns and mis-
conceptions and religious concerns about polio interventions. Some people doubted the true
motive of the vaccination. Coupled with their distrust of the government, they refrained from
the intervention, highlighting the need to undertake community engagement, public aware-
ness campaigns, education strategies, and trust-building among the populace in establishing
and increasing uptake [8]. Examples of these strategies have been identified across several
studies, including the positive reception of good social mobilization systems in Afghanistan
and the increase in public trust and knowledge through multiple polio campaigns in Nepal,
India, Pakistan, Ethiopia, Nigeria, Rwanda, and Angola [23, 25]. The findings of these studies
reflect the lessons learned in newer studies, including the significance and effectiveness of
good social mobilization strategies for engaging communities in polio vaccination campaigns
in India, Pakistan, and across various remote settings in Africa and Asia [35-38]. These strate-
gies will open avenues to highlight the efficacy and relevance of the vaccine to communities
and provide answers to questions that bother them. Cultural and religious misconceptions
were critical, especially relating to Islamic beliefs and some Muslims who believed that the vac-
cine is not halal [19]. These findings concur with Mshelia et al., who found competing belief
systems among caregivers founded on Islamic principles and misconceptions as major factors
in polio vaccination decision-making [2]. Ataullahjan et al also found that some Muslims in
Pakistan believed that some haram (impermissible) products were included in the vaccine [8].
These religious beliefs are often misconceptions and not scientifically supported, emphasizing
the need to engage Imams and other religious leaders in addressing polio vaccine
misconceptions.

Additionally, this review revealed that elements of health systems, including infrastructure
and human resources, were still relevant in implementing polio vaccination and eradication
programs. Lack of access to general and health infrastructure, including healthcare, health
facilities, and financial, organizational, and logistical constraints, served as key barriers to the
vaccination interventions, highlighting the need for implementers to take health system capac-
ity into account when considering vulnerable groups at the design stage of interventions [14,
18, 20, 23, 24, 26]. Similarly, newer studies support these findings, as they attempt to highlight
the need for surveillance capacity and health service delivery across many contexts, including:
remote and conflict-affected areas [39-41]. For instance, common implementation barriers in
regions of the Democratic Republic of Congo and Ethiopia include inaccessibility issues
caused by gaps in human resources, supply chain, and finance [39]. In this study, the strategies
that best addressed these barriers included adapting service delivery approaches, investing in
health systems capacity, and strengthening accountability and planning [39]. The availability
of human resources in terms of adequate staff and technical support is also critical in the
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implementation of polio vaccination and coverage. In Afghanistan, for instance, vaccination
teams were unable to reach between 7.6 to 56.6 percent of eligible children due to the absence
of adequate staff [25]. Conversely, adequate human resources for health in Rwanda enabled
staff to find, map, and repeatedly visit vaccine-eligible populations that were not reached by
other health services [28]. A similar study in East China revealed the strong positive associa-
tion between the density of vaccination workers and immunization coverage in the Zhejiang
province [42]. In this study, a higher density of vaccination workers improved the availability
of vaccination services, including: the administration of vaccinations, the education of parents
on immunization, raising general awareness of health in the community, and ensuring the
continuous vaccine supply [42]. Human resources are essential in vaccination programs;
hence, thinking of new ways to incentivize and motivate staff to visit rural areas and vulnerable
groups may be critical for effective implementation.

Reliance on the opinions and recommendations of religious leaders/scholars, health profes-
sionals, and health-focused champions played an important role in implementing polio vacci-
nation and eradication programs, highlighting the need to research ways to motivate people to
partake in polio immunization programs. Encouraging influential individuals within a particu-
lar context to share their opinions, thoughts, and attitudes toward a particular health interven-
tion during the planning stages may increase knowledge sharing and possible collaboration to
enhance community sensitization. Through the support and championing of these influential
individuals, health interventions may lead to increased receptiveness by the public. Several
studies in this review found that uneducated people went to religious leaders and alternative
health providers as their main source of health information, demonstrating over-reliance on
these individuals as opposed to recommendations set out by government bodies and workers
affiliated with national systems (including health professionals) [20, 30]. Polio vaccination
interventions could take advantage of the trust in religious and traditional leaders by educating
these leaders on vaccines and the need to increase coverage [20, 30]. In Pakistan, women and
religious leaders have played a central role in addressing vaccine misconceptions related to
religious concerns [43]. First, strategies to increase trust include relying on the female work-
force of vaccinators within local communities who have already fostered trust [43]. Second, to
increase vaccine-related knowledge and to dispel religious misinformation, Muslim religious
leaders worked closely with the national government to endorse pro-vaccine fatwas (a formal
ruling on a point of Islamic law given by a recognized authority), as well as to deliver pro-vac-
cine sermons and establish a 24/7 WhatsApp polio help line and call center [43, 44]. Religious
and traditional leaders are important in vaccination programs, so research on various methods
of community engagement and leader inclusion in polio interventions will be relevant to
implementers. Additionally, future research could provide important insights by considering
the perspectives of traditional and religious leaders with regards to vaccination.

This study found that the design of the intervention in terms of frequency of visits and cam-
paigns was relevant in implementing polio vaccination and eradication programs. Mshelia
et al. found that revisits created suspicion in parents’ minds and impacted the program nega-
tively [2]. Meanwhile, it was found that multiple campaigns were a facilitator to the program
as they might address fears and misconceptions associated with vaccination [23]. This result
highlights the need to address suspicion in parents’ minds in areas where myriad visits are
undertaken. The quality of a polio intervention design is a major factor in vaccine uptake and
should be prioritized by implementers.

Finally, there were factors beyond the intervention design, geo-political factors, that influ-
enced implementation and are unique to low- and middle-income countries, rendering them
difficult to code within the CFIR constructs available. Implementation science theories, mod-
els, and frameworks are typically applied to the analysis of high-income countries, which often
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results in different implementation determinants and therefore the discovery of new influences
beyond the contents included in the CFIR, for instance [45]. One study described the prag-
matic adaptations that were made to the CFIR to clarify the relationships between determi-
nants and outcomes [46]. In this study, adaptations to broad categories of outcomes were
made and informed by the Reach, Effectiveness, Adoption, Implementation, and Maintenance
(RE-AIM) framework and the Implementation Outcomes Framework (IOF), which consider
both implementation and innovation outcomes [46]. In our review, geopolitical factors were
critical to implementation but were not represented in the existing CFIR framework. This
finding implies that important contextual factors may not be accounted for in implementation
frameworks that intend to highlight the health system environment and inform implementa-
tion and evaluation strategies. Because these geopolitical factors were challenges faced in
numerous settings, a new proposed domain may be more applicable to similar contexts and
may be more appropriate in informing implementation [45, 46].

Strengths and limitations

This review employed the multi-context approach to synthesize data, providing a wide range
of evidence that allows cross-setting comparison and applying study findings to broader set-
tings [47, 48]. Although such an approach offers transferable patterns of findings at a global
level, they may be too general to target important local characteristics or audiences, leading to
the study overlooking the relevance of specific contexts and blurring critical differences across
different studies [47, 48]. It might also appear that the study is ignoring the significance of con-
text in evidence synthesis [48]. Nonetheless, barriers and facilitators associated with polio vac-
cination and eradication are not too varied. Thus, contextual heterogeneity is mostly minimal
in such programs aside from outliers such as political unrest that impede vaccination in certain
parts of the world.

This study also presents several limitations that should be taken into consideration when
interpreting the results. For instance, we limited the inclusion criteria to primary research arti-
cles, and as such, valuable information from secondary sources might have been overlooked.
In addition, the selection of a determinant framework (CFIR) is a potential limitation as such
frameworks have been criticized for their inadequacy in addressing causal mechanisms or how
change takes place [49]. However, the use of the CFIR allowed the findings to be placed in the
context of the wider implementation research literature and has been successfully applied in
similar systematic reviews [50, 51]. Finally, we extracted only qualitative-oriented data from
each eligible article; thus, other significant results might have been overlooked.

Conclusion

This study identifies a wide range of barriers and facilitators to polio vaccination implementa-
tion across the globe, adding to the scarce body of literature on barriers and facilitators from
an implementation perspective and using a determinant framework. Seven themes emerged
from this review: fear, community trust, infrastructure, beliefs about the intervention, influen-
tial opinions, intervention design, and geo-politics. The diversity of factors among different
groups of people or countries highlights the relevance of contexts within which polio eradica-
tion programs boost intervention coverage and capacity, and provides policymakers, practi-
tioners, and researchers with a tool for planning and designing polio immunization programs.
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