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Abstract

Background: Lessons from polio eradication efforts and the Global Polio Eradication Initiative (GPEI) are useful for
improving health service delivery and outcomes globally. The Synthesis and Translation of Research and
Innovations from Polio Eradication (STRIPE) is a multi-phase project which aims to map, package and disseminate
knowledge from polio eradication initiatives as academic and training programs. This paper discusses initial findings
from the knowledge mapping around polio eradication activities across a multi-country context.

Methods: The knowledge mapping phase (January 2018 — December 2019) encompassed four research activities (scoping
review, survey, key informant interviews (Klls), health system analyses). This paper utilized a sequential mixed method design
combining data from the survey and Kils. The survey included individuals involved in polio eradication between 1988 and
2019, and described the contexts, implementation strategies, intended and unintended outcomes of polio eradication
activities across levels. Klls were conducted among a nested sample in seven countries (Afghanistan, Bangladesh, the
Democratic Republic of Congo, Ethiopia, India, Indonesia, Nigeria) and at the global level to further explore these domains.

Results: The survey generated 3955 unique responses, mainly sub-national actors representing experience in over 74
countries; 194 Klls were conducted. External factors including social, political, and economic factors were the most frequently
cited barriers to eradication, followed by the process of implementing activities, including program execution, planning,
monitoring, and stakeholder engagement. Key informants described common strategies for addressing these barriers, eg.
generating political will, engaging communities, capacity-building in planning and measurement, and adapting delivery
strategies. The polio program positively affected health systems by investing in system structures and governance, however,
long-term effects have been mixed as some countries have struggled to institutionalize program assets.
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system distortions.

Conclusion: Understanding the implementing context is critical for identifying threats and opportunities to global health
programs. Common implementation strategies emerged across countries; however, these strategies were only effective
where organizational and individual capacity were sufficient, and where strategies were appropriately tailored to the
sociopolitical context. To maximize gains, readiness assessments at different levels should predate future global health
programs and initiatives should consider system integration earlier to ensure program institutionalization and minimize
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Background

Between 1988 and 2017, over 15 billion US dollars have
been spent towards efforts to eradicate polio globally [1].
As the Global Polio Eradication Initiative (GPEI) enters its
final stretch, public goods (infrastructure, systems, and
knowledge assets') created by this initiative, which have
contributed to a decrease in the global incidence of polio
by 99% and which are relevant for advancing population
health, will be lost if they are not clearly articulated and ef-
fectively disseminated or repurposed. This is against the
backdrop that these public goods were developed in some
of the most disadvantaged regions in the world, including
many low-and middle-income countries (LMICs) with
weak health systems grappling with the double burden of
communicable and non-communicable diseases. Wide-
spread uptake of key public health lessons, based on both
positive and negative experiences, do not occur passively
but require active strategies to package and communicate
such lessons to potential adopters. Similarly, without ac-
tive strategies knowledge assets from the GPEI may not
realize their potential of facilitating delivery of life-saving
programs and strengthening health systems for vulnerable
populations. These include strategies for mapping, pack-
aging, and disseminating relevant knowledge products to
various target audiences.

Several efforts have been made to document the les-
sons learned from the GPEI and polio eradication activ-
ities broadly (e.g. GPEI transition documentation in
different countries, Centers for Disease Control and Pre-
vention (CDC) journal supplements on lessons learned
from GPEL, CDC archives and oral history project,
United States Agency for International Development
(USAID)/Collaborations and Resources (CORE) group
polio project journal supplements and conferences,
USAID work with the Communication Initiative, and
others). These efforts have generated lessons learned in
peer reviewed journals stemming from the perspective of
a single country/region/stakeholder (e.g. India [2] or the

"Knowledge assets refers to accumulated knowledge resources,
including technical know-how, best practices, ideas, cognitive and
technical skills, of individuals within the GPEI and organizations in-
volved in polio eradication broadly.

South-East Asia Region [3]), within a single organization
or entity (e.g. Stop Transmission of Polio (STOP) pro-
gram [4], Rotary [5], CORE group [6], or the
Immunization Systems Management Group [7]), or
within a single stream of GPEI activities (e.g. the switch
to bivalent vaccine [8], social engagement and communi-
cation interventions [9]). Findings from these efforts can
be categorized under three broad categories based on
their primary objectives and the facet of knowledge that
they prioritized: [1] those that focused on describing the
best practices and success stories of the GPEI [7], [2]
those that focused on the failures and missed opportun-
ities to achieve the goal of eradicating polio much
sooner [2], and [3] those that described the impact of
the GPEI on health systems through transition planning
[10].

Only a few of these efforts, however, have described a
comprehensive and systematic approach to capture the
multifaceted knowledge surrounding global polio eradica-
tion from a multilevel perspective (global, national, and
sub-national), or described any active strategies to facilitate
the uptake of these lessons by potential adopters. Gaps exist
in these efforts, primarily in that the methods for generating
lessons learned are generally not described, and methods
that are documented do not include active data collection.
Instead, lessons learned have typically been generated by
experts in a top-down manner without major input from
individuals involved in program implementation at the field
level (excepting the CORE group project [6]). Finally, while
some efforts are specifically focused on applying lessons
learned to future lifesaving programs [11], most of the lit-
erature is focused on the application to other eradication
programs, such as transitioning resources and experiences
to measles and rubella eradication. The vast array of activ-
ities that make up the GPEI have far-reaching applications
in public health programming and health systems strength-
ening in resource-constrained settings. Thus, there is a
need to systematically synthesize lessons learned from dif-
ferent levels of the polio eradication experience across
geographies, organizations and work streams and apply
them to future lifesaving initiatives.

The Johns Hopkins Bloomberg School of Public
Health (JHSPH), in conjunction with a consortium of



Alonge et al. BMC Public Health 2020, 20(Suppl 2):1176

international academic partners, is working to map,
package and disseminate knowledge assets under various
polio eradication initiatives, including the GPEI Products
of this research include academic and training programs for
various global health audiences which will facilitate effective
implementation of lifesaving programs globally and con-
tribute to the legacy of the GPEI in advancing global health
beyond polio eradication. This project, also known as the
Synthesis and Translation of Research and Innovations
from Polio Eradication (STRIPE) project, selected a consor-
tium of seven institutional partners across wide-ranging
contexts in which GPEI activities occurred. Knowledge is
inherently linked to the context from which it is derived
[12] and it is impossible to capture the rich and varying ex-
periences of GPEI from a single country’s perspective. To
incorporate the plurality of contexts where polio eradica-
tion activities have been implemented, the STRIPE project
included partners from focus countries representing various
GPEI context typologies, that is, at least one country under
each of the epidemiological classifications for polio (en-
demic, outbreak, at-risk and polio-free) [13] (see Fig. 1)2
These focus countries include Afghanistan, Bangladesh, the
Democratic Republic of Congo (DRC), Ethiopia, India,
Indonesia, and Nigeria. The focus countries were further
selected to represent different geographical regions where
polio eradication activities have intensified in recent times,
country income classifications, conflict-affected compared
to stable countries, and countries that could serve as influ-
ential regional leaders to facilitate uptake of knowledge by
other countries in their region.

In addition, a high-level technical advisory committee
(TAC) was formed to advise on the different steps in the
project, assist in gaining access to relevant polio pro-
gram data, conduct internal reviews on key knowledge
products, and provide access to high-level global stake-
holders. The TAC includes individuals representing
GPEI core partners (the World Health Organization
(WHO), United Nations International Children’s Fund
(UNICEF), Centers for Disease Control and Prevention
(CDCQ), the Bill and Melinda Gates Foundation (BMGF),
and Rotary International), ministries of health in LMICs,
non-governmental organizations (NGOs), faculty from
schools of public health in LMICs and high-income
countries, and other relevant agencies.

The STRIPE project involves four key phases: know-
ledge mapping, synthesis, packaging, and dissemination
and uptake. This paper describes two of the main

2Country epidemiological classifications were determined at the
initiation of research, however, as of the time of publication Indonesia
and Ethiopia have subsequently confirmed cases of circulating vaccine-
derived poliovirus (cVDPV). Indonesia confirmed one case of cVPDV1
in Papua province in November 2018; as of May 2020, Ethiopia had
confirmed 22 cases of cVDPV2 linked to an outbreak in the Somali
province.
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methods under the knowledge mapping activities, the
survey and key informant interviews, and presents initial
findings drawn across global, national and sub-national
levels. It is hoped that these descriptions are useful for
facilitating the effective implementation of other global
health programs such as those addressing the prevention
and control of non-communicable diseases, neglected
tropical diseases, and other vaccine-preventable diseases,
and those focused on strengthening health systems. It is
also hoped that the methods described are useful for
knowledge translation efforts of lessons from other pub-
lic health programs globally.

Methods

The knowledge mapping activities utilized a sequential
explanatory mixed methods design [14, 15]. A tacit
knowledge survey was conducted at the global level, and
at national and sub-national levels in all focus countries
between August 2018 and December 2019, with the glo-
bal survey remaining open through April 2019. The sur-
vey collected information on contextual factors that
were key barriers and facilitators of the polio eradication
activities, and the level where barriers originated from
(global, national, sub-national).

Respondents for the survey were defined as any living
individuals 18 years or older who have been involved in
implementing polio eradication activities (including re-
search, funding, strategy and practice-related activities) for
12 or more continuous months between 1988 and 2019.
At the global level, these individuals were systematically
identified through various working groups, committees,
research networks, and communities of practice among
the core GPEI partners (including WHO, UNICEF, CDC,
BMGF, and Rotary), bilateral agencies such as USAID,
NGOs within the CORE group, and other global govern-
ment officials and donors. Survey recruitment was ex-
tended to actors across operational levels within each
organization. Similarly, institutional partners in each of
the seven focus countries defined a polio universe of ac-
tors at the national and sub-national levels to include rele-
vant polio or immunization personnel and managers at
the various levels of the health system, with a particular
focus on including frontline field workers and healthcare
providers at community-level facilities. This process is
outlined in more detail in another paper in this series [16].

The survey tool (Additional file 1) was developed
based on the Consolidated Framework for Implementa-
tion Research (CFIR) [17], the Organizational Social
Context framework [18], and the socioecological model
[19]. It covered key constructs describing the internal
and external contexts for implementation, implementa-
tion strategies, intended and unintended consequences,
and other descriptors including polio eradication activ-
ities, type of organizations, and demographic
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Fig. 1 Focus countries for primary data collection. Source: Authors prepared a map of country partners in ArcGIS Desktop.

information related to the respondents’ role in polio
eradication activities at different socioecological levels.
The survey was self-completed and implemented online
using the Qualtrics electronic data platform [20]. The
survey was back translated from English to Bahasa-
Indonesia, Bangla, Dari, French, Hindi, Spanish, and Urdu
languages. Supplemental face-to-face and phone surveys
were conducted by interviewers at national and sub-
national levels in areas of some focus countries where
electronic data capture was infeasible. Interviewers were
university graduates who received 2—4 days training on
the survey instruments and data collection approaches
and were supervised by project personnel who also con-
ducted random reassessment of data collected by the in-
terviewers for accuracy.

The survey data was extracted and cleaned in R (version
3.3.2) [21] and descriptive analysis was done to describe
the polio eradication activities, internal and external con-
textual factors affecting the implementation of these activ-
ities, and whether these factors were facilitators or barriers
of the eradication activities. All quantitative data analyses
were conducted in STATA I/C (version 14) [22].

Key informant interviews were administered to a nested
sample of survey respondents to further explore imple-
mentation challenges of polio eradication activities, strat-
egies for addressing these challenges, and their intended
and unintended outcomes across the levels of the socio-
ecological framework [19]. To determine the nested sam-
ple, survey responses were reviewed to identify individuals

who highlighted challenges faced as part of polio eradica-
tion activities that were relevant to other health services
delivery areas, and representative of the variety of chal-
lenges mentioned. Respondents were further prioritized to
ensure representativeness across levels of the health sys-
tem, geography, organizations, and areas of expertise.

The KII interview guide (Additional file 2) prioritized
questions on polio program organization and change over
time, contextual challenges (internal and external), strat-
egies utilized to address challenges faced, and key lessons
learned. The KlIs were conducted by two interviewers with
expertise in qualitative research at the global level, and 3-4
interviewers within each focus country. The interviewers at
the country-level were university graduates with prior ex-
perience conducting qualitative interviews, trained on the
interviewer guide via institutionally determined processes
in each country, typically a 2 or 3-day training. A training
manual on qualitative data collection was also developed
and reviewed with research leads to ensure standard inter-
view processes were met, i.e. processes for recruitment,
transcription, memo drafting, and data management. The
interviews were conducted in local or official languages in
each country between February 2019 and May 2019 and
the data was transcribed and translated into English for
analysis. A codebook was developed according to the CFIR
[17] and SEM [19] models to capture key lessons learned
from the polio eradication experience.

Coding and analysis were conducted in Dedoose (ver-
sion 8.2.31) [23]. Four reviewers conducted a pilot test on
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two interviews from two different countries. Each reviewer
applied the codebook to both interviews. Analytics were
run in Dedoose to detect any differences between re-
viewers and a meeting was held to review this data and
reach consensus on the use of codes moving forward.
Post-analysis data validation was also conducted, including
cross-checking key findings with respondents.

The quantitative and qualitative data were mixed such
that the quantitative survey data was used to describe
the frequency of major barriers to polio program activ-
ities organized along domains from CFIR (which in-
cludes characteristics of the program, implementer, and
contexts), and the KII data was used to explain further
how these barriers played out in different contexts and
the strategies that were used to address barriers.

The strength of the STRIPE study includes the use of a
mixed method approach and representation of multiple
context typologies in the primary data collection. The sys-
tematic approach for conducting the quantitative survey,
and the large sample size of survey respondents also allow
for more valid and robust conclusions. Unlike similar les-
sons learned efforts from global polio eradication activ-
ities, findings from the STRIPE study are not based
exclusively on literature review and expert consultation
with global leaders, but are also based on primary data
collected mostly at national sub-national levels, which
provides more insight of implementation challenges faced
by managers and frontline health workers across two con-
tinents. The survey response rate was between 6.8%
(Ethiopia) and 34.75% (DRC) which overlapped the ex-
pected range for typical online-based survey [24]. How-
ever, the study is not without limitations and the data
from which the findings are derived is subject to recall
bias. Though reasonable efforts were made to minimize
bias via data triangulation and reviews, survey respondents
may have only recalled more recent challenges or strat-
egies, they may also have only recalled discussions around
issues that resonated personally with them and not neces-
sarily based on an objective assessment of the implemen-
tation process. Notably, our analysis prioritizes the
experience of those directly involved in implementing
polio eradication activities. As a result, some perspectives
may be missing from our analysis, namely public health
workers who were impacted by but not directly involved
in polio eradication, as well as community members
within our study countries. This study also presented a
limited view of the challenges and strategies from the glo-
bal level. However, most similar studies have emphasized
experiences from the global level [2-9], and this paper
provides a wholistic perspective, leveraging knowledge
from actors across levels within global institutions, and
filling a critical gap in the literature around lessons
learned from the global polio eradication effort from the
national and sub-national levels.
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Results

The survey included 3955 unique respondents across the
global and country-level surveys. 296 (7.5%) individuals
did not complete the survey and those entries were ex-
cluded from the analyses. The sample characteristics in
Table 1 reflect the multiplicity of roles held by 3659 re-
spondents that completed the surveys. The sample rep-
resents work experience in over 74 countries, with the
highest preponderance of experience in the African re-
gion (61.4%, n =2241), followed by the Southeast Asian
region (26.4%, n=971) and the Eastern Mediterranean
region (20.3%, n=744). Across surveys, the average
number of years worked in polio eradication was 9.28
years. The respondents’ experience was somewhat con-
centrated between the years 2000 and 2019. While gen-
der was excluded from the survey to ensure anonymity,
among the KII respondents 74.5% were male and 25.5%
were female. A majority of respondents for both the sur-
veys and KII had worked at the sub-national level (state,
district or sub-district level), and the highest number
worked for government agencies (42.8%, n=3657 and
40.7%, n =81 for the survey and Klls respondents, re-
spectively), followed by GPEI partners (WHO, UNICEF,
CDC, BMGF and Rotary International), and other imple-
menting or non-governmental organizations. Many sur-
vey respondents were directly involved in core program
functions, e.g. vaccination (27.5%, n =2097) and surveil-
lance (18.2%, n =1389), while others were involved in
supporting functions, e.g. community engagement
(15.2%, n =1160) and monitoring and evaluation (13.1%,
n=997). Fewer respondents indicated involvement in
upstream activities, e.g. strategy development (7.4%, n =
565), partnership development (4.0%, #n =303), and re-
source mobilization (2.8%, n = 211).

Implementation barriers and strategies for addressing
them
External factors
External factors were the most frequently cited barriers
to implementation in the survey (39.3% of all barriers)
(Table 2). Among these, social factors accounted for the
majority (44.3%) of all external barriers. The importance
of the social environment to program success was
echoed in the key informant interviews. The most com-
monly cited social factor in the KIIs was low vaccine de-
mand, broadly defined to encompass a range of factors
affecting vaccine uptake, an issue which manifested at
both the individual and community levels to hinder the
success of the polio program. Social factors posed a chal-
lenge across countries but were often confined to spe-
cific locales or communities.

KII respondents described the need to address low
levels of awareness of immunization services and its ben-
efits, particularly among communities which lived
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Table 1 Characteristics of Respondents

Survey (N =3659) Klls (N =194)
n (%)° n (%)
Country distribution
Global' 796 (21.8%) 18 (93%)
Afghanistan 513 (14.0%) 28 (14.4%)
Bangladesh 106 (2.9%) 17 (8.8%)
Democratic Republic of Congo 499 (13.6%) 23 (11.9%)
Ethiopia 101 (2.8%) 30 (15.4%)
India 401 (11.0%) 25 (12.9%)
Indonesia 322 (8.8%) 26 (13.4%)
Nigeria 921 (25.2%) 27 (13.9%)
Levels worked
Global 565 (9.2%) 18 (9.3%)
National 894 (14.6%) 84 (43.3%)
State/District 3333 (52.7%) 70 (36.1%)
Sub-district/Frontline 1445 (23.5%) 22 (11.3%)
Organizational representation
GPEI partners 2948 (34.5%) 61 (31.4%)
Government 3657 (42.8%) 96 (49.5%)
Implementing organizations 1600 (18.7%) 23 (11.9%)
Research organizations 119 (1.4%) 5 (2.6%)
Other 216 (2.5%) 9 (4.6%)

Polio program goal®
Resource mobilization 213 (2.7%) -

312 (4.0%) -

577 (7.4%) -

926 (11.9%) -

Partnership development
Strategy development

Strengthening delivery systems

Vaccine administration 2132 (27.4%) -
Surveillance 1426 (18.3%) -
Community Engagement 1176 (15.1%) -
Monitoring and Evaluation 1027 (13.2%) -

aSurvey respondents were able to select multiple responses for the following
characteristics: the levels where they worked, their organizational
representation, and the polio program goal over the period 1988-2019.
Hence, the sum of responses (n) under each of these characteristics is greater
than the total number of respondents (N = 3659 for the survey)

'Global respondents refer to those respondents contacted by the global survey, as
compared to surveys conducted in the seven focus countries. This sample
therefore includes individuals who may have primarily worked at the global level
but also supported polio eradication in one or multiple countries

2Survey respondents were asked to indicate polio program goals which they were
involved as part of the survey response; this information was not gathered during
key informant interviews, though respondents’ experiences were reviewed a priori
to ensure representativeness across program goals

outside the formal system, and cited vaccine hesitancy
(defined in the literature as delay in acceptance or re-
fusal of vaccination despite availability of vaccination
services [25]) as a major reason for low vaccine demand
and one of the biggest threats to program success. In
some places, vaccine hesitancy was due to a general mis-
trust of government programs based on historical

Page 6 of 15

antecedence and this affected vaccination efforts more
broadly, including refusal of non-polio vaccines. In other
places, the vaccine hesitancy was specific to the uptake
of the Oral Polio Vaccine (OPV) due to fatigue and con-
cern over repeated campaigns and house-to-house vac-
cination, and a perception of misalignment of health
priorities by community stakeholders. Other manifesta-
tions of OPV hesitancy across different contexts in-
cluded lack of awareness, concern over multiple doses,
fear that vaccines could cause infertility, fear that vac-
cines contained HIV, and concern that vaccines were
‘non-halal’ in some communities. The duration of the
polio program also contributed to waning program ac-
ceptance. As one respondent explained,

“... there are families, they refuse taking vaccines, they
do not agree with the program. This program has
started in 1994 and there is one campaign every
month ... between 2011 and 2018 we almost had more
than 10 campaigns every year, means we have
knocked on the door of the household 10 times a year
and vaccinated the children. Now the community is
tired of vaccination and they want a change in the
program. They request other things ... clean drinking
water, access to other health services, therefore the
interest of the people has been decreased with the
program.” — Subnational actor, Afghanistan.

Strategies used to address these barriers were also tar-
geted to the community and individual levels. At the com-
munity level, a key strategy was identifying and preparing
champions and early adopters. Religious, community, and
local leaders served as “gatekeepers” between implemen-
ters and the community who encouraged vaccination
within their communities and thus facilitated program im-
plementation. Increasing awareness of the population, in-
cluding dispelling concerns about vaccination, also relied
on individual level appeals via social mobilization activ-
ities. Across contexts, health workers and/or community
volunteers were trained in information, education and
communication (IEC) tactics and deployed as outreach
staff to promote the polio program, and to follow-up with
hesitant families as needed. This strategy was viewed as ef-
fective for increasing polio vaccine demand across coun-
tries, so long as both messengers and messages were
tailored to the local context. Notably, in some countries
these strategies were developed only after issues of vaccine
hesitancy threatened the eradication goal and were not
planned for at the outset of the initiative.

Economic and political factors were the next major ex-
ternal factors that were indicated as barriers to success
from the survey, 30.6% and 29.2% respectively. Economic
and political factors also emerged from the KlIs as sali-
ent for implementers because of the way these
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Table 2 Barriers to Polio Program Success
CFIR Domain Barrier Definition lllustrative examples All survey
responses,
N =9714
nl (% of
N)?
n2 (% of
nl)b
External Political, economic, social, technological, legal, and 3826
Factors other environmental factors (39.4%)
Social Communities are non-accepting and/or resistant to the « Vaccine hesitancy 1695
intervention - Community fatigue given repeated campaigns, (44.3%)
misaligned priorities
- Lack of information
Economic Insufficient revenue sources « Limited economic resources 1170
(30.6%)
Political Policymaker disinterest or resistance, limited windows of - Low political will 1115
opportunity within the political climate, political structure - Insecurity and conflict (29.1%)
non-conducive to coordinated action
Technological Slow or limited advances of technologies used in - Technological and infrastructural challenges affecting 626
implementing program activities vaccine supply and surveillance (16.4%)
Other Challenges related to physical and human geography + Geographical inaccessibility 817
- Population migration (21.4.0%)
Process of How activities were implemented 2144
activities (22.1%)
Executing Failing to carry out activities according to plan - Lack of accountability mechanisms 1213
« Environmental disruptions to program (56.6%)
implementation
- [PV supply challenges
Engaging Difficulty attracting and involving appropriate stakeholders in - Difficulty identifying appropriate stakeholders to 915
implementation engage given diverse administrative structures, (42.7%)
cultural norms
« Community mistrust
Reflecting & Difficulty monitoring program progress and quality, including - Lack of supervision 803
Evaluating lack of regular debriefing about progress and experience - Lack of formal processes for analyzing monitoring (37.5%)
data and adapting plans accordingly
Planning Implementation schemes/methods not planned in advance, -« Poor quality enumeration 758
or poor quality of such methods - Difficulty in planning large-scale changes, e.g. the (35.4%)
switch from tOPV to bOPV
Characteristics Characteristics of individuals within an organization 1773
of individuals  involved in polio eradication activities (18.3%)
Knowledge Knowledge and beliefs about the activity - individuals did - Misconceptions about the vaccine and its effects 1121
not have positive attitude toward the program, were - Lack of awareness of vaccine benefits (63.2%)
unfamiliar with facts, truths and principles related to the
intervention
Stage of How likely (or not) the individual is to provide skilled, - Health worker fatigue resulting from campaign/ 566
Change enthusiastic and sustained support of the program vaccine fatigue from the communities (31.9%)
throughout the different stages of implementation
Perception of Poor perception of the organization and degree of - Temporary status of some frontline workers affecting 479
organization commitment to the organization commitment to organizational goal (23.6%)
Self-efficacy Lack of belief in one’s own abilities to execute required - Health workers’ lack of understanding of the program, 394
courses of action what's expected of them (22.2%)
Organizational Factors related to the organization(s) supporting 1076
characteristics implementation (11.1%)
Structure The age, social architecture, and size of an organization led - Shifting structure of global partnership 236
to challenges - Understaffing and shifting roles of staff (21.9%)
Networks The nature and quality of formal and informal - Limited communication channels between extension 439
communication within an organization led to challenges workers, program leads (40.8%)

- Challenges related to dissemination of strategy from
central to peripheral level, including securing buy-in
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Table 2 Barriers to Polio Program Success (Continued)

Page 8 of 15

CFIR Domain Barrier Definition lllustrative examples All survey
responses,
N =9714
nl (% of
N)?
n2 (% of
nl)b
Culture The norms, values, and operating assumptions of an - Priorities dictated by managers 349
organization led to challenges - Limited voice given to field workers to propose (32.4%)
adaptations
Implementation  Limited capacity for change, the receptivity of the team to - Lack of consensus on program strategy 398
Climate the proposed intervention, the relative priority of project, - Waning prioritization of polio among some (37.0%)
organizational goals, incentive and rewards, etc. led to stakeholders
challenges
Implementation  Lack of leadership engagement, limited available resources - IPV shortage 469
Readiness and poor access to knowledge and information led to - Chronic underfunding of the health system (43.6%)
challenges
Program Activities conducted to enable implementation, 895
characteristics  including technologies adopted (9.2%)
Intervention Perception of whether the intervention was developed « Imbalance between global and national priorities 276
Source internally or externally led to challenges - Community distrust of western intervention (30.8%)
Evidence Perception of the quality and validity of the evidence did not - Concerns about relative effectiveness of OPV and IPV 302
support belief that the intervention would have the desired (33.7%)
outcomes
Relative Perception that there was another, better approach - Concern that polio program is run in parallel to (and 200
Advantage at expense of) routine immunization (22.3%)
Adaptability The activity was not adapted, tailored or refined to meet « Lack of understanding of community norms to guide 361
local needs adaptation of implementation activities (40.3%)
Trialability No ability to test on a small scale and reverse course if « Perception of polio program as too big to fail even in 101
warranted the face of coordination and implementation failure (11.3%)
affecting certain activities
Complexity Perceived difficulty of implementation reflected by its - Difficulty sustaining the cold chain in hard-to-reach 284

duration, scope, radicalness, disruptiveness, centrality,
intricacy, and number of steps required

Design Quality
& Packaging

Difficulty arising from how the intervention is bundled,
presented, and assembled

Cost Cost of intervention and its implementation, including

investment, supply, and opportunity costs

areas (31.7%)

« Health worker and community fatigue

- Challenges related to use of injectable vaccine (IPV) 162

+ Vaccine wastage due to how IPV and OPV were (18.1%)
packaged, especially in hard-to-reach areas

- Difficulty financing program functions previously 252
supported by donors (28.2%)

- High cost of implementation in hard-to-reach areas

®Each respondent was allowed to choose all relevant domains that contributed as barriers to polio program goals. Hence, the sum of all responses, n1 (9,714) is greater

than sample size for all survey respondents (3659)

PWithin each domain, respondents were similarly allowed to choose all relevant categories that contributed as barriers to polio program goals, e.g. for the external
factor domain, each respondent selected multiple categories under that domain such that the sum of all category-specific responses (n2) is greater than n1 (3,826) for

that domain

challenges contributed to other key barriers, and because
of the relative effort required to address them. Economic
challenges fell predominantly under two categories: eco-
nomic deprivation among communities where polio
eradication activities occurred, and low economic devel-
opment leading to chronic underfunding of the health
system. Economically deprived communities were suspi-
cious of the polio community that emphasized polio
eradication goals while basic livelihood issues were
neglected, and this contributed to mistrust in these com-
munities. In countries with low economic development,
health system gaps as a result of chronic underfunding
significantly impacted the execution of the polio

program objectives. Political factors discussed by respon-
dents included low political will and lack of polio pro-
gram ownership in-country, political favoritism, and
insecurity and conflict. These challenges operated at the
policy, environmental, and community levels and varied
considerably by country.

Regarding political will, key informants discussed the
imbalance that was sometimes felt between global stake-
holders who applied pressure to achieve eradication
goals and national actors who were facing competing
priorities. Respondents also discussed the difficulty in
sustaining program support through election cycles, as
well as generating support at multiple levels of the
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system in countries with devolved accountability struc-
tures. These issues impacted both program ownership
and financing. Respondents in countries heavily
dependent on donor support expressed concern that im-
provements to health system delivery generated by the
polio program would deteriorate with waning donor
funds, and without adequate institutionalization.

In conflict-affected and insecure areas, respondents
recounted repeated disruptions to service delivery as a
result of conflict and described lack of accessibility and
concerns over health worker safety as persistent barriers
to implementation. The impact of insecurity cannot be
overstated; one global respondent suggested that in-
accessibility due to political situations, complex emer-
gencies, civil war, and armed conflict was “the single
most important challenge” faced in the endgame stage of
polio eradication, noting that even where the polio ini-
tiative succeeded in reaching the population it could
negatively impact social acceptance. They explain,

“situations like in Afghanistan and Pakistan or north-
ern Nigeria ... populations are extremely deprived
populations for many, many years and severely
conflict-affected, don’t get essential services, don’t even
have clean water, and then if ... the only service that
reaches them is a polio vaccine, that could lead to a
huge trust deficit.” — Global respondent.

This suggests the compounding nature by which
socio-political factors have impacted implementation of
polio eradication activities and stymied progress toward
achieving eradication.

To improve political will, GPEI partners advocated on be-
half of the program and worked to involve stakeholders
and workers in the implementation effort. Where these ap-
peals were targeted varied given differences in administra-
tive structures between countries. The usefulness of high-
level advocacy was discussed in several contexts; in decen-
tralized systems, these efforts were most effective where
stakeholders at the sub-national level were also engaged re-
currently, particularly where staff turnover occurred. Suc-
cess of these strategies was somewhat mixed across
contexts, but where political will was strong, it was a key fa-
cilitator of program success. One respondent explained the
importance of the change in political will over time, saying:
“... in between there was leadership in the ministry of
health which were not so convinced so there were
threats that the whole programme might collapse any-
time, but there were groups which convinced that no,
we should not give up, there were these massive surges
of outbreak of polio and it was taken care well by the
programme so the leadership, support and direction
was very important.” -National actor, India.
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In fragile areas, implementers adapted service delivery
tactics to account for insecurity, though this often meant
waiting for the dynamics of the conflict to change as ac-
cessibility in conflict zones was infeasible. Where pos-
sible, vaccinators capitalized on “days of tranquility” to
conduct mobile campaigns and conducted vaccinations
in buffer zones and border crossing areas. Implementers
also relied on satellite imagery and community infor-
mants to assess coverage gaps and identify cases. In
Nigeria, military personnel were trained on cold chain
management and vaccination and were able to deliver
services directly; in other areas, however, implementers
needed to be careful not to engage stakeholders who
might politicize vaccination activities. In Afghanistan, for
example, a respondent explained that,

“we want to have the program as neutral as possible
without any visible engagement of parties of conflict.”
— Global respondent.

Process of activities

In addition to these external factors, survey and KII re-
spondents indicated a number of internal barriers to
success which affected the polio program. 22.2% of bar-
riers identified by the survey were barriers related to the
process by which activities were implemented; of those
process-related barriers, a majority (56.7%) fell under is-
sues with executing, that is ability to carry out activities
according to plan. From the KlIs, issues related to pro-
gram execution, engagement, evaluation, and planning
were all cited as common factors and included disrup-
tions to program implementation and health system
gaps. These challenges operated primarily at the
organizational level, and though country capacity varied
significantly, were experienced to some degree across all
study countries.

Considering program execution, the KllIs suggest a
strong link between external and internal barriers to im-
plementation. Respondents repeatedly described how ex-
ternal factors (e.g. insecurity, lack of cooperation from
some communities, low economic development) made it
more challenging to implement activities as intended
(i.e. issues related to program execution). Likewise,
health systems gaps made it difficult to carry out activ-
ities according to plan. Human resource issues were the
most often cited health systems gap across countries, in-
cluding challenges ranging from health worker short-
ages, maldistribution, low pay, lack of supervision, and
health worker fatigue. Other health systems challenges
which required addressing were supply chain issues, e.g.
OPV and IPV stockouts and lack of cold chain infra-
structure, as well as lack of surveillance and laboratory
capacity. These issues were exacerbated in remote, hard-
to-reach areas that required additional human resources
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and posed significant logistical challenges. Describing
the confluence of these issues one respondent said:

“Look now, to do the polio vaccination, the routine
vaccination or the campaign; we have said we have
kebeles, those kebeles don’t even have refrigerators.
Kebele may have had a [sic] health post but with no
health workers ... and trainings were not given to
health workers who manage [sic] those refrigerators.”
— Subnational actor, Ethiopia.

Some of the strategies discussed for addressing exter-
nal barriers including ongoing stakeholders’ engagement
and political advocacy were also successfully applied to
address issues related to executing the program. Other
strategies to address these issues were multifaceted and
included addressing issues around specific health system
inputs, as well as improving management processes. One
strategy commonly cited was assessing organizational
ability and readiness in order to identify barriers that
may impede implementation, as well as strengths that
could be used in the implementation effort. This allowed
implementers to optimize organizational structure, for
example, right-sizing team composition with clear roles
for the vaccinator, supervisor, and community leaders,
and making real-time adjustments as needed, such as
shifting the outreach plan where staffing was insufficient,
or shifting vaccine supply between posts where stockouts
were occurring in critical areas (as defined by polio pro-
gram managers). Another key strategy was to alter in-
centive and disincentive structures for providers. Polio
workers often received additional or higher pay, particu-
larly for campaign work, and volunteer staff received in-
kind incentives, although this strategy led to demotivation
of health workers not involved in polio campaigns — a
negative and unintended outcome. Conversely, new super-
visory structures were put in place to ensure health
workers” accountability. Finally, significant investment was
made to recruit, designate and train leaders across the
functional areas of the program and health system. These
strategies led to improved organizational capacity and
health worker motivation which improved polio program
execution; however, the sustainability of those gains was
dependent on the degree of integration of polio structures
within the broader health system and in some cases drew
health workers away from routine service delivery.

Challenges related to program evaluating and reflecting
(i.e. feedback and debriefing on implementation progress
and quality), and planning were cited by somewhat fewer
survey respondents. Per the KlIs, however, strategies de-
ployed in these areas were some of the most effective facil-
itators of program activities, and thus contributed to
addressing process barriers broadly, and also improving
program execution. Examples of barriers in these areas
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included: lack of monitoring and evaluation tools, struc-
tures and processes, and lack of precision planning. These
barriers operated at the organizational and individual
levels, and the strategies used to address them were found
to be effective where applied across contexts. The KlIs il-
luminated how these challenges were related to informa-
tion systems and data quality, as well as management and
governance issues. Some respondents explained difficulties
in even establishing a denominator for campaign and out-
reach activities to determine coverage indices and assess
performance:

“with the enumeration, we found out that most of
the records were not true. The first enumeration we
did, someone brought a paper: ‘household 30 chil-
dren.’ I said ‘haba!”- Subnational actor, Nigeria.

Other respondents described gaps in individual and
organizational capacity to ensure data quality and effect-
ively utilize available data that needed to be addressed;
similarly, at the organizational level respondents de-
scribed the lack of governance structures to support on-
going performance management and accountability.

Strategies to address these issues included developing
mechanisms for feedback, monitoring and evaluation,
building robust record systems to capture outcomes, and
conducting cyclical small tests of change to refine imple-
mentation strategies. On the planning side, working with
health staff at the sub-national level to create detailed
micro-plans and improve enumeration (sometimes via
use of GIS and satellite technology) was universally cited
as a key strategy that improved implementation. Micro-
plans also put special populations, inaccessible groups
and hesitant communities at the center of implementa-
tion plans, a tactic which proved critical for ensuring de-
livery to hard-to-reach populations. Building record
systems was an important first step to improving moni-
toring and evaluation, but those systems proved most
functional where ongoing and active engagement with
monitoring data occurred. Respondents explained how
regular planning sessions became a central program
management component. Examples included “situation
room” style meetings operationalized via emergency op-
erational centers to examine the level of pre-
implementation activities for campaigns, weekly meet-
ings to refine polio surveillance efforts, post-campaign
evaluations, and multi-day brainstorming meetings with
the objective of creating a roadmap for implementation
agreed upon by all stakeholders.

Individual, organizational and program characteristics

Individual, organizational and program characteristics
accounted for the remainder of barriers to implementa-
tion indicated in the survey, as indicated by 18.1%, 11.1%
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and 9.3% of identified barriers, respectively. These cat-
egories covered a broad array of barriers, but included
issues related to knowledge and beliefs (individual), poor
implementation readiness (organizational), and limited
program adaptability (program characteristics). The
challenges identified under these categories illustrate
how the implementing context and implementation
process discussed above are inherently interrelated to
the program’s inputs, functions, and actors.

Among respondents who cited individual characteris-
tics as the largest barrier to implementation, in nearly
two-thirds of responses (63.3% of barriers related to in-
dividual characteristics), an individual’s knowledge and
beliefs about the activity (including their attitude toward
the polio initiative and their degree of familiarity with
facts, truths and principles related to the intervention)
was cited as the most significant issue. The KII data sug-
gests this may be a reflection of the social factors that
underlie issues related to low acceptability of the polio
program and low vaccine uptake. As discussed above, in-
formation and communication strategies such as tailored
messaging and creating narratives that resonate with
community values had to be deployed, in part, at the in-
dividual level in order to increase individuals’ knowledge
about the polio program, and to resolve issues of distrust
and fear held by household decision-makers.

Regarding organizational settings, implementation
readiness was the most commonly cited barrier to pro-
gram implementation (43.9% of barriers related to
organizational characteristics). Readiness refers to the
availability of resources and capacities, and access to
knowledge and information, as well as the level of lead-
ership engagement to ensure the successful delivery of a
health program. These challenges occurred at the
organizational and policy levels to varying degrees across
contexts, depending in large part on the overall strength
of the health system. The health system and manage-
ment gaps discussed above were discussed in detail by
KII respondents as indicators of readiness, as were the
availability and flow of financial resources. Where re-
sources emanated from was sometimes discussed in rela-
tion to the degree of country ownership of the program.
One global level respondent explained the potential dis-
torting effect of overreliance on external resources
explaining,

“In the instance of GPEI the money is not going to
the government, it’s going to WHO and UNICEF and
they are doing jobs that the government should have
been doing but they’re basically disincentivizing the
government from doing them, surveillance for
example, it’s a hard sell to get any govermment to
fund  surveillance we talk about WHO and
UNICEF as implementing partners, but they are
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substituting for government services in that public
health system and to get out of that will be very
difficult.” — Global respondent.

Even where program functions were driven by external
partners, the level of leadership engagement played a sig-
nificant role in facilitating program implementation by
generating program support and guiding program adap-
tations to fit the context and health system. From the
survey, inability to adapt, tailor or refine the program to
meet local needs was the most commonly cited chal-
lenge related to the polio program itself (40.2%), and re-
flects both policy and organizational level constraints.

Where adaptive strategies were successfully applied,

they were largely in response to difficulties in reaching
hard-to-reach populations (i.e. changing the format, set-
ting or personnel of the intervention), changing epidemi-
ology and vaccine strategy (i.e. adding or removing
elements of the program, including the switch from
tOPV to bOPV and introduction of IPV), and respond-
ing to cultural norms (i.e. adjusting activities, tactics ac-
cording to local needs). Many adaptive strategies
developed over the course of polio eradication had applic-
ability across contexts, for example utilizing environmen-
tal surveillance in areas with poor AFP surveillance rates
and creating temporary delivery outposts in hard-to-reach
areas. By their nature, however, not all strategies devel-
oped to address barriers could be universally applied, and
indeed, many were specific to the social and political
norms of a locality. Door marking, for example, was a
monitoring strategy developed by the polio program that
was utilized in many contexts to track vaccinations, how-
ever who was responsible for marking varied by context,
and in the case of Afghanistan, the activity was halted be-
cause of objections from local authorities. Reflecting on
missed opportunities to apply lessons learned across re-
gions, one respondent in DRC explained:
“... one of the things that has been criticized is that
there was not enough documentation. Obviously
from time to time, we talked about it, but it was ne-
cessary to document enough so that [others could]
appropriate this experience. But locally the actors in
the field also developed approaches adapted to their
environments ... when they had the training, [they
could] draw inspiration from others, from what had
been done elsewhere, but as far as possible, they took
into account local realities.” — National actor, DRC.

Discussion

This STRIPE study found that across country contexts
and phases, factors external to the polio eradication ac-
tivities, including political, social, and economic factors,
significantly hindered implementation of program
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activities. Examples of these external factors include lack
of social acceptance of polio vaccination due to a conflu-
ence of interacting factors at the community level, in-
cluding mistrust of government and external actors,
limited awareness among stakeholders, fatigue with
polio-related activities, lack of political will, lack of
frameworks conducive to coordinating multi-stakeholder
actions, and insecurity and conflict. These external fac-
tors played a prominent role because the process of pro-
gram implementation (planning, executing, engaging,
monitoring and evaluating) is largely dependent on them,
as well as on the organizational and individual level cap-
acities of various implementers across the socioecological
levels. Health systems gaps including human resource
shortages, supply chain challenges, and inadequate surveil-
lance systems further hindered the process of program im-
plementation, especially in countries with weak health
systems and among hard-to-reach populations.

Over time, the GPEI developed a core set of implemen-
tation strategies to address these barriers and facilitate im-
plementation of polio eradication activities, including
strategies for social engagement and mobilization, coord-
inating information and communication at individual and
community levels; strategic advocacy at various policy
levels; and other health systems strategies such as incen-
tivizing health workers, strengthening data and surveil-
lance systems, micro-planning and establishing emergency
operational centers for rapid decision-making. The degree
of success of these various strategies depended on the
organizational and individual capacities in the different
contexts where polio programs were implemented.

While there were positive externalities around the de-
ployment of these strategies (largely around strengthen-
ing components of the health system (e.g. supply chain)
and building local capacity (e.g. micro-planning), some
of these strategies had negative unintended outcomes in
certain contexts. These negative unintended outcomes
included: distorting the local health systems, especially
around the incentive structure of local health workers;
inadvertently de-prioritizing other health problems and
health system issues in the process of coalescing action
and support behind polio eradication goals; creating an
unsustainable development of health systems given local
resources and priorities, particularly around health sys-
tem infrastructure and human development; creating an
overreliance on external funding and decision-making
apparatus at the expense of developing local capacities
and resources; and compounding mistrust of govern-
ment and external actors in some settings.

The STRIPE study findings align very much with the
conclusions of other studies or reports that have exam-
ined global polio eradication efforts [2—9]. For example,
challenges with external factors such as community mis-
trust leading to vaccine refusals, impact of insecurity and
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conflict on campaigns and surveillance activities, and the
importance of working with community champions have
been previously identified by other studies at either a
global or national level, or from a specific organizational
perspectives [26, 27]. The STRIPE study, however, pro-
vides additional insights into these facilitators and bar-
riers by combining experiences at the global, national
and sub-national levels and from multiple organizational
perspectives. This multi-level and multi-perspective ap-
proach allowed for a wholistic view of global polio eradi-
cation activities and systematic analyses of how specific
challenges emerged or played out across different levels
and how strategies were developed in response to those
challenges. The STRIPE study particularly prioritized the
view of frontline workers at the national and sub-
national levels and this yielded important findings that
have been less described in the literature, e.g. the signifi-
cant impact of misconceptions about polio vaccine and
the lack of awareness of its benefits among certain front-
line workers, their temporary working status, and how
these affected specific organizational objectives and the
overall polio program goals. The systematic analyses also
allowed for a better appreciation of some of the intended
and unintended consequences of specific implementa-
tion activities within GPEL

Lessons learned

Our analyses suggest a few key lessons learned from the
polio eradication experience which should inform future
global health programs.

First, future eradication or elimination programs must
recognize issues related to external factors earlier on,
and actively strategize around them on a continuous
basis and throughout the life of the program. The extent
to which external factors have affected polio eradication
activities suggests that global policymakers underesti-
mated the role that differences in political ideology may
play in shaping a global health program. It also suggests
a limited understanding of the nature of incentives that
shape individual, proxy, and collective agency, and re-
flects an oversimplification of complex and intersecting
issues involving politics, culture, and economic disad-
vantage for different population groups, and how they
may change dynamically over time. This lack of under-
standing and appreciation of the broader political, social
and economic contexts surrounding most communities
has been and continues to be a major barrier to achiev-
ing polio eradication goals.

Second, implementers should conduct careful pre-
program analysis of the broader political, social and eco-
nomic contexts to identify both threats and opportunities
to successful program implementation. Had the polio ini-
tiative done so, some of the implementation barriers de-
scribed could have been foreseen and the implementation
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strategies pre-planned to save time and cost. Instead,
many implementation strategies that were deployed under
the polio program to address implementation barriers
were reactionary as opposed to being preemptive, espe-
cially at the national and sub-national levels. Moving for-
ward, readiness assessments of local communities and
health systems should predate any global health program
such as the GPEL Such assessments should not only focus
on understanding requirements for polio program imple-
mentation in a specific context on the supply-side (e.g.
health systems inputs such as health workforce, infrastruc-
ture, and commodities), but should be extended to under-
standing social practices, customs, and politics at the local
level that could influence the success of the program on
the demand-side. Results from these readiness assess-
ments could be used for more effective program planning,
to target implementation strategies, and to guide capacity-
building activities at various levels, including efforts to
build leadership and capacity in management and supervi-
sion, to address critical social issues at community levels,
and to address other health system gaps.

Third, a set of core principles for implementing com-
plex public health programs emerged across contexts in
this study that we feel have relevant application to other
health programs. These include: ongoing stakeholder en-
gagement based upon mutual respect, coordinating ef-
forts to build political will and accountability over
different phases of the program and at different socio-
ecological levels, systematic adaptation of service deliv-
ery activities to local contexts, and establishing sound
planning, management and monitoring and evaluation
practices which measure implementation outcomes (e.g.
acceptability of the various key activities with different
stakeholders) in addition to endpoint outcomes (e.g. vac-
cine coverage under the polio program). It is especially
important to identify and work through “gatekeepers” at
the community level from the outset of any implementa-
tion effort, understand how and when to engage these
“gatekeepers,” know the target population and risk fac-
tors, and assess ongoing population movement and dy-
namic changes to the population risk profiles.

Fourth, in order to minimize negative unintended out-
comes, policymakers need to give adequate attention to
participatory approaches which can facilitate implemen-
tation processes across socioecological levels, especially
at national and sub-national levels [28, 29]. These ap-
proaches could involve participatory planning to align
polio eradication goals with other health system objec-
tives at national and sub-national levels and accommo-
date local knowledge of the context and priorities of
community members and frontline health workers; par-
ticipatory research to understand barriers and identify
contextually appropriate solutions to collective goals of
the polio program, health system objectives and
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community priorities; and participatory actions to co-
own implementation processes among various stake-
holders. If properly managed, these participatory ap-
proaches would not only have minimized the negative
unintended outcomes of the GPEI, but would also have
furthered the positive externalities of the polio eradica-
tion goals, contributing to a more efficient and transpar-
ent use of resources and improved accountability, as
well as helping to address inequities in decision-making
processes, resource allocation and utilization, and distri-
bution of the benefits and gains of the polio program
over time [28, 29]. Given the multiple contexts involved
in the global eradication efforts and the complexities of
activities, multiple implementation pathways (i.e. differ-
ent types and arrangements of implementation activities)
for achieving eradication goals should have been antici-
pated (so as not to assume a “one size fits all” approach
to implementation) [30]. In future, these different imple-
mentation pathways could be derived from systematic
and organized participatory approaches, especially at the
national and sub-national levels, which would allow dif-
ferent pathways to be uncovered without compromising
coordinated efforts at the global level.

Finally, delivery of lifesaving interventions, no matter
how effective, involves individual choices and behaviors,
and such choices and behaviors may not always be ra-
tional but rather influenced by factors unconnected to dis-
ease risks and intervention. This is a reasonable
assumption that should underlie any future global disease
eradication or control program. Hence, efforts to imple-
ment such programs should be accompanied with efforts
to build social capital which may address factors outside
of the intervention delivery and which may control behav-
iors and choices at individual and community levels [31].

The lessons learned under global polio eradication ef-
forts described in this paper are some of the first lessons
in a series of findings that the STRIPE study aims to
contribute to in order to improve the implementation,
effectiveness and efficiency of future lifesaving interven-
tions and health system strengthening activities in global
health. These lessons are significant for improving health
services delivery, overall health outcomes and quality of
life of large populations globally. The project also hopes
to contribute to the science of implementation and pro-
vide real-life data and experiences for formulating theor-
ies and frameworks for understanding why interventions
may or may not work for their intended purposes, as
well as strategies to ensure effective delivery of effica-
cious interventions under different contexts.

Conclusion

The implementation of various polio eradication initia-
tives, including the GPEIL, provides important lessons for
implementing future lifesaving programs and health
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systems strengthening activities globally. Understanding
the implementing context of any program is critical for
identifying both threats and opportunities to program
implementation. Systematic efforts to unpack contextual
factors, target strategies to perceived barriers, and
understand the readiness of recipient communities and
health systems should be prioritized before implementa-
tion. These systematic efforts are especially relevant at
the socioecological levels closest to the point of delivery
of the intervention. While polio eradication initiatives
were largely successful in deploying various implementa-
tion strategies to address barriers to effective implemen-
tation of the program, and these strategies yielded
positive external benefits, the strategies were only suc-
cessful where organizational and individual capacity
were sufficient, and where they were appropriately tai-
lored to the social, political and administrative context.
There were also negative unintended outcomes of the
polio eradication initiatives and/or of their related imple-
mentation strategies. These negative unintended out-
comes could have been minimized with adequate
attention to participatory approaches and efforts to build
social capital alongside program delivery at national and
sub-national levels.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512889-020-09156-9.

Additional file 1.
Additional file 2.

Abbreviations

BMGF: Bill and Melinda Gates foundation; CDC: United States center for
disease control; CORE: Collaborations and resources group; DRC: Democratic
Republic of Congo; ERIC: Expert recommendation for implementing change
framework; GPEI: Global Polio eradication initiative; JHSPH: Johns Hopkins
Bloomberg school of public health; Kil: Key informant interviews; LMICs: Low-
and middle-income countries; NGOs: Non-governmental organization;
PAHO: Pan American health organization; STOP: Stop transmission of polio
program; STRIPE: Synthesis and translation of research and innovations from
polio eradication project; TAC: Technical advisory committee; UNICEF: United
Nations international children’s emergency fund; USAID: United States
agency for international development; WHO: World health organization

Acknowledgements

The authors would also like to acknowledge other team members of the
academic institutions included under the STRIPE academic consortium: Drs.
Piyusha Majumdar, D.K. Magnal, and Neeraj Sharma of the IIHMR University
India, Dr. Riris Andono Ahmad of Universitas Gadjah Mada Indonesia, Dr.
Assefa Seme of Addis Ababa University Ethiopia, Dr. Oluwaseun Akinyemi of
the University of Ibadan Nigeria, Drs. Tawab Saljugi and Ahmad Omid Rahimi
of Global Innovation Consultancy Services Afghanistan, Dr. Yameen
Mazumder and Ms. Humyra Binte Anwar of BRAC University Bangladesh, and
Dr. Eric Mafuta of the Kinshasa School of Public Health for their support of
data collection and project activities. The authors would also like to
acknowledge the support Dr. Sue Gerber on the project activities and Bill
Melinda Gates Foundation for the funding support to the project. Finally, we
would like to thank the data collectors and study participants for their time
and contributions to the study.

Page 14 of 15

About this supplement

This article has been published as part of BMC Public Health, Volume 20,
Supplement 2, 2020: Lessons Learned from Global Polio Eradication.

The full contents of the supplement are available at https://bmcpublichealth.
biomedcentral.com/articles/supplements/volume-20-supplement-2.

Authors’ contributions

OA conceived the study and paper, contributed to the data analysis,
interpretation, and co-authored the initial draft and subsequent drafts of the
paper. AN conducted the data analysis and contributed to data interpret-
ation and authorship of subsequent drafts of the paper. AK and MP contrib-
uted to the data acquisition and interpretation, and authorship of the initial
draft of the paper. SG, MS, YM, EO, WD, PK, and SA contributed to the data
acquisition and provided review of the manuscript for intellectual content.
All authors read and approved the final manuscript.

Funding

This study is funded by the Bill and Melinda Gates Foundation. The funder
did not play any role in writing the protocol, interpreting the data, or in
writing this manuscript. The funder provided and coordinated external peer-
review for the study proposal.

Availability of data and materials
Data and publications from this project will be open access and available via
an online repository.

Ethics approval and consent to participate

This research was submitted to the Johns Hopkins Bloomberg School of
Public Health Institutional Review Board and deemed to be “non-human
subjects research.” Additional approvals were obtained from: Institutional
Review Board of the Ministry of Public Health, Afghanistan, the James P.
Grant School of Public Health Ethical Review Committee, the Kinshasa
School of Public Health Institutional Review Board, the Institutional Review
Board of the College of Health Sciences of Addis Ababa University, the
Institutional Review Board for Protection of Human Subjects, IHMR, the
Medical and Health Research Ethics Committee, Gadjah Mada University, and
the National Human Research Ethics Committee, Nigeria. Informed consent
was obtained from all research participants. Survey participants were
provided a written consent statement prior to accessing the survey. Oral
consent was obtained from KII participants and from phone-based survey
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Johns Hopkins Bloomberg School of Public Health, 615 N. Wolfe St,
Baltimore, MD 21205, USA. Universitas Gadjah Mada, Faculty of Medicine,
Public Health and Nursing, Yogyakarta, Indonesia. >BRAC James P. Grant
School of Public Health, BRAC University, Dhaka, Bangladesh. “Heidelberg
Global Institute of Health (HIGH), Heidelberg University, Heidelberg, Germany.
*University of Ibadan College of Medicine, Ibadan, Nigeria. °Addis Ababa
University School of Public Health, Addis Ababa, Ethiopia. “University of
Kinshasa School of Public Health, Kinshasa, Democratic Republic of Congo.
®Global Innovations Consultancy, Kabul, Afghanistan. “Indian Institute of
Health Management Research, Jaipur, India.

Received: 18 June 2020 Accepted: 19 June 2020
Published: 12 August 2020

References

1. GPEl. Global Polio Eradication Initiative [cited 2018. Available from:
polioeradication.org.

2. Thacker N, Vashishtha V, Thacker D. Polio eradication in India: the lessons
learned. Pediatrics. 2016;138(4):20160461.

3. BahlS, Kumar R, Menabde N, Thapa A, McFarland J, Swezy V, et al. Polio-free
certification and lessons learned - South-East Asia region. MMWR Morb
Mortal WKly Rep. 2014;63(42):941-6.


https://doi.org/10.1186/s12889-020-09156-9
https://doi.org/10.1186/s12889-020-09156-9
https://bmcpublichealth.biomedcentral.com/articles/supplements/volume-20-supplement-2
https://bmcpublichealth.biomedcentral.com/articles/supplements/volume-20-supplement-2
http://polioeradication.org

Alonge et al. BMC Public Health 2020, 20(Suppl 2):1176

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

Kerr Y, Mailhot M, Williams A, Swezy V, Quick L, Tangermann R, et al.
Lessons learned and legacy of the stop transmission of polio program. J
Infect Dis. 2017;216(Suppl 1):5316-523.

Sever J, McGovern M, Scott R, Pandak C, Edwards A, Goodstone D. Rotary's
polioplus program: lessons learned, transition planning, and legacy. J Infect
Dis. 2017,216:5355-61.

Perry H, Andrus J. Impact, innovation, and inclusion of civil society
organizations in polio eradication: the core group polio project story. Am J
Trop Med Hyg. 2019;101(4_Suppl):1-3.

Zipursky S, Vandelaer J, Brooks A, Dietz V, Kachra T, Farrell M, et al. Polio
endgame: lessons learned from the immunization systems management
group. J Infect Dis. 2017;216(Suppl 1):59-S14.

Ramirez Gonzalez A, Farrell M, Menning L, Garon J, Everts H, Hampton L,
et al. Implementing the synchronized global switch from trivalent to
bivalent oral polio vaccines-lessons learned from the global perspective. J
Infect Dis. 2017;216(Suppl 1):5183-92.

Abraham T. Lessons learned from the global polio eradication initiative:

implications for communication interventions. J Community Health. 2014;7(1):3-4.

Rutter P, Hinman A, Hegg L, King D, Sosler S, Swezy V, et al. Transition
planning for after polio eradication. J Infect Dis. 2017,216(Suppl 1):5287-92.
Guirguis S, Obregon R, Coleman M, Hickler B, Steelfisher G. Placing human
behavior at the center of the fight to eradication polio: lessons learned and
their application to other life-saving interventions. J Infect Dis. 2017;
216(Suppl 1):5331-56.

Gertler M. Tacit knowledge and the economic geography of context, or the
undefinable tacitness of being (there). J Econ Geogr. 2003;3(1):75-99.
Nathanson N, Kew O. From emergence to eradication: the epidemiology of
poliomyelitis deconstructed. Am J Epidemiol. 2010;172(11):1213-29.
Creswell JP, CVL. Designing and conducting mixed methods research.
Thousand Oaks, California: Sage Publications; 2007.

Creamer E. An introduction to fully integrated mixed methods research Los
Angeles: sage publications; 2018.

Peters MA, Deressa W, Sarker M, Sharma N, Owoaje E, Ahmad R, et al.
Developing and testing a sampling process for a complex and multi-
institutional partnership: evaluating lessons from the global polio
eradication initiative. BMC Public Health. 2020;20(Suppl 2).

Damschroder L, Aron D, Keith R, Kirsh S, Alexander J, Lowery J. Fostering
implementation of health services research findings into practice: a consolidated
framework for advancing implementation science. Implement Sci. 2009:4(50):1-
15.

Glisson C, Landsverk J, Schoenwald S, Kelleher K, Hoagwood K, Mayberg S,
et al. Assessing the organizational social context (OSC) of mental health
services: implications for research and practice. Adm Policy Ment Health
Ment Health Serv Res. 2008;35(1-2):98-113.

McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on
health promotion programs. Health Educ Q. 1988;15(4):351-77.

Qualtrics software, Version April 2019 of Qualtrics. Copyright © 2019
Qualtrics. Qualtrics and all other Qualtrics product or service names are
registered trademarks or trademarks of Qualtrics, Provo, UT, USA. https//
www.qualtrics.com.

Team RC. R: a language and environment for statistical computing. 3.3.2 ed.
R Foundation for Statistical Computing: Vienna, Austria; 2016.

StataCorp. Stata Statistical Software: Release 14. College Station, TX:
StataCorp LLG; 2015.

Dedoose Version 8.0.35, web application for managing, analyzing, and
presenting qualitative and mixed method research data. Los Angeles: CA:
SocioCultural Research Consultants, LLC; 2018. https://www.dedoose.com.
Nulty D. The adequacy of response rates to online and paper surveys: what
can be doen? Assess Eval High Educ. 2008;33:301-14.

MacDonald NE, SWGoV H. Vaccine hesitancy: definition, scope and
determinants. Vaccine. 2015;33(34):4161-4.

Cochi SL, Hegg L, Kaur A, Pandak C, Jafari H. The global polio eradication
initiative: Progress, lessons learned, and polio legacy transition planning.
Health Aff (Millwood). 2016;35(2):277-83.

The Art of Survival: The Polio Virus Continues to Exploit Human Frailties 2019.
Jagosh J, Macaulay AC, Pluye P, Salsberg J, Bush PL, Henderson J, et al.
Uncovering the benefits of participatory research: implications of a realist
review for health research and practice. Milbank Q. 2012,90(2):311-46.

TL. R. Communicating change: a review and critical analysis of
programmatic and participatory implementation approaches. J Chang
Manag 2008;8(3-4):199-211.

30.

Page 15 of 15

Subramanian S, Naimoli J, Matsubayashi T, Peters DH. Do we have the right
models for scaling up health services to achieve the millennium
development goals? BMC Health Serv Res. 2011;11:336.

Alonge O, Sonkarlay S, Gwaikolo W, Fahim C, Cooper JL, Peters DH.
Understanding the role of community resilience in addressing the Ebola
virus disease epidemic in Liberia: a qualitative study (community resilience
in Liberia). Glob Health Action. 2019;12(1):1662682.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.qualtrics.com
https://www.qualtrics.com
https://www.dedoose.com

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Implementation barriers and strategies for addressing them
	External factors
	Process of activities
	Individual, organizational and program characteristics


	Discussion
	Lessons learned

	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	About this supplement
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

