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Abstract

Background
Despite substantial progress toward global polio eradication, Ethiopia remains at risk of poliovirus
outbreaks because of persistent implementation challenges in reaching underserved populations.
Service delivery systems and community engagement are widely recognized as essential components of
effective polio eradication programs. However, limited evidence exists on how these two components
interact during polio eradication efforts. The aim of this study was to understand how interactions
between service delivery systems and community engagement influenced polio eradication efforts in
Ethiopia by identifying contextual facilitators, barriers, and adaptive strategies shaping these interactions
across health system levels.

Methods
A qualitative study guided by the Consolidated Framework for Implementation Research (CFIR) was
conducted. Data were collected through semi-structured interviews with 51 purposively selected
participants who had at least 12 months of experience in polio service delivery and community
engagement from 1996 to 2018. Interviews were conducted in December 2018 across five regions of
Ethiopia (Addis Ababa, Oromia, Somali, Gambella, and Benishangul-Gumuz) with national and regional
health officials, frontline health workers, and program managers from governmental institutions, non-
governmental organizations, and Global Polio Eradication Initiative partners. Data were analyzed
thematically using NVivo (v12), combining deductive CFIR-based coding with inductive identification of
emerging themes.

Results
The findings suggest that interactions between service delivery and community engagement shaped
polio eradication efforts, with frontline health workers and local actors playing key roles in linking these
two components. These interactions were strengthened by committed frontline workers, supportive
leadership, trusted community and religious leaders, and integration with local social structures, which
enhanced trust and promoted service uptake. Conversely, weak accountability mechanisms, resource
constraints, vaccine fatigue, geographical inaccessibility, and sociocultural norms undermined these
interactions and eroded community trust. Adaptive strategies, including engagement of religious and
clan leaders, flexible outreach approaches, and service integration through a One Health approach,
helped address contextual challenges and strengthened interactions between service delivery and
community engagement, particularly in remote and conflict-affected areas.

Conclusions
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Successful polio eradication efforts depend on effective service delivery and meaningful community
engagement to build trust and sustain service uptake. Strengthening trust, accountability, and context-
specific implementation strategies may enhance program effectiveness and support the sustainability of
polio eradication efforts, particularly in underserved settings.

Background
Polio eradication remains a global health priority under the Global Polio Eradication Initiative (GPEI),
which has driven a dramatic reduction in cases worldwide [1, 2]. As a partner in this initiative since 1996;
Ethiopia succesfully interrupted indigenous wild poliovirus (WPV) transmission in 2001 [3, 4]. Since then,
national surveillance indicators have progressively improved, with non-polio acute flaccid paralysis (AFP)
rates reaching 3.1 per 100,000 children and stool adequacy rising to 92% [3]. Despite these gains, the
country remains at risk of circulating vaccine-derived poliovirus (cVDPV) outbreaks and imported cases
[3]. This vulnerability is concentrated in high-risk border areas characterized by political insecurity, cross-
border mobile populations, geographic inaccessibility, and infrastructure gaps [4, 5]. These structural
difficulties are further compounded by persistent community mistrust and campaign fatigue, which
continue to hinder local vaccine acceptance [5, 6].

Strengthening health systems through improved cold chain management and human resources capacity
not only increase vaccine uptake, but also builds a strong foundation for community trust [7–9].
Furthermore, resilient health systems depend on sustained community engagement, where primary care
services are reliable and public trust is continually reinforced [6, 10]. This community engagement is
associated with improved health outcomes, including wider service coverage, better access, and high
quality of care, especially when driven by participatory approaches and local community ownership [11].
In contrast, weak delivery systems exacerbate vaccine hesitancy and demotivate frontline health
workers overtime [12, 13]. In such contexts, vaccine refusals are rarely a result of a simple lack of
awareness or cultural beliefs; rather, they often arise from the interaction between poor service delivery
and community mistrust [6]. These situations make service delivery inefficient and undermine
vaccination efforts [12].

Community engagement plays a key role in linking service delivery systems with communities, helping to
ensure that health services are responsive to the community needs and promote vaccine uptake. As a
collaborative strategy, it fosters community trust and strengthens the intersectoral cooperation required
to achieve desired health targets [14, 15]. Trained community volunteers and local influencers help
connect health services with communities, legitimize health messages, and directly address vaccine
hesitancy [16–18]. Ultimately, this participatory approach strengthens local ownership and sustainability,
particularly when disease eradication efforts actively engage trusted local actors [19–21].

Integrated approaches that combine service delivery with community engagement have been shown to
improve vaccination coverage and access to essential health services in settings at risk of polio
transmission [22]. Evidence from diverse settings suggests that engaging frontline health workers,
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community volunteers (CVs), and other local actors can improve healthcare access, build trust, and drive
service uptake [20, 23, 24]. These approaches highlight the importance of connecting service delivery
with communities, where frontline health workers and local actors can help adapt services to local needs
and socio-cultural contexts [23, 25]. Such strategies may be particularly important in underserved
settings where limited access to services and deep-seated mistrust pose persistent challenges to
healthcare and vaccine delivery [25, 26].

Although service delivery and community engagement are widely recognized as essential pillars of polio
eradication, existing studies have largely examined these domains in isolation rather than exploring how
they interact during polio eradication activities [23, 24]. In practice, program implementation occurs at
the interface between health systems and communities, where frontline health workers, community
mobilizers, volunteers, and local leaders facilitate access, communication, trust, and service uptake [20,
27, 28]. Understanding this interface is therefore important for addressing persistent eradication
barriers, as program success depends not only on the availability of health services or community
participation in isolation, but also on how these components interact to reinforce or constrain one
another within complex implementation settings [23, 27].

In Ethiopia, the link between service delivery and community is facilitated through a primary healthcare
(PHC) framework that is supported by female Health Extension Workers (HEWs) and volunteer networks
such as Health Development Armies (HDAs), also known as Women Development Armies (WDAs) [25,
29]. HEWs serve as the formal point of contact at community health post level, while the HDAs facilitate
household mobilization and health awareness under their supervision [30]. These frontline workers work
in close collaboration with local administrators, community leaders, and religious figures, and have
significantly improved maternal and child health outcomes and communicable disease control across
rural areas [30]. In pastoralist and semi-pastoralist areas, where routine PHC structures are poor, these
networks are complemented by project-trained CVs who are selected through participatory community-
led processes [5, 16].

While service delivery and community engagement are recognized as fundamental pillars of polio
eradication, their real-world effectiveness depend on how these components work together during
implementation [31, 32]. However, there remains a gap in our understanding of how health service
systems and community structures interact during polio eradication activities, particularly in high-risk
areas vulnerable to cVDPV outbreaks or polio importation [4, 31, 33]. Therefore, using the Consolidated
Framework for Implementation Research (CFIR) [34], this qualitative study examined how facilitators,
barriers, and adaptive strategies in polio service delivery interact with community engagement across
multiple levels of the health system. It aimed to understand these interactions and identify context-
specific strategies that may strengthen polio eradication efforts in Ethiopia.

Methods

Study setting
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This study is part of the ‘Synthesis and Translation of Research and Innovations from Polio Eradication’
(STRIPE) project [4, 27]. The study was conducted in Ethiopia across five regions: Addis Ababa, Oromia,
Somali, Gambella, and Benishangul-Gumuz (BG). These regions were purposively selected to capture
diverse geographic, socio-economic, and health system contexts, including remote and hard-to-reach
areas, pastoralist and semi-pastoralist settings, particularly those at high risk for cVDPV outbreaks and
WPV importation.

Study design
We conducted a qualitative study guided by the CFIR framework [35]. The study explored participants’
perspectives and experiences of polio service delivery and community engagement, with particular
attention to factors that facilitated or constrained their implementation and to strategies used to adapt
program activities to local contexts. CFIR provided the analytic framework for examining how
organizational, individual, implementation, and external factors influenced interaction between service
delivery systems and community engagement across different levels of the health system.

Study respondents and sampling
Participants were purposively sampled using the STRIPE global mapping approach [35]. Eligible
participants with at least 12 months of experience in polio eradication service delivery and community
engagement between 1996 and 2018 were included. The sample included participants with direct
involvement in polio eradication activities at different levels of the health system, including the Ethiopian
Ministry of Health (MoH) officials, regional health bureau officials, zonal and woreda (or district) health
office personnel, program managers, and frontline health workers from government, and non-
governmental implementing partners. Participants were selected to capture perspectives from different
administrative levels, professional roles, organizational affiliations, and geographic contexts. A total of
51 participants were included; 23 participants addressed strengthening service delivery and 28
addressed community engagement.

Data collection
Data were collected in December 2018 using semi-structured, open-ended interviews. The interview
guide for both strengthening service delivery and community engagement was developed in English and
informed by CFIR constructs (S1 File). The guide began with a demographic section on participants’ sex,
specific roles, organization, levels of involvement, primary areas of engagement, and duration of
experience in polio eradication, followed by a question asking participants to identify up to three GPEI
activity goals most relevant to their role.

The interview guides explored participants’ experiences in two related areas: strengthening polio service
delivery and community engagement. The service delivery guide examined factors influencing
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implementation at the individual, organizational, program, and implementation process, and external
factors (social, political, economic, technological, and geographic) that facilitated implementation,
followed by implementation challenges across those same domains, and adaptive strategies used to
address them. These questions provided contextual information for interpreting participants’ accounts
of service delivery and community engagement across different levels of the health system.

The guides were translated into Amharic and back-translated into English to assess consistency of
meaning and were piloted before data collection to improve clarity and appropriateness. Six public
health professionals conducted face-to-face interviews with participants in Amharic, with each interview
lasting approximately 30–60 minutes. All six interviewers received standardized training and orientation
before data collection, covering participant eligibility and purposive sampling procedures, administration
of the semi-structured interview guides and use of probing techniques, ethical considerations,
confidentiality, and procedures for obtaining informed consent. Interviewers documented participants’
responses in handwritten notes during the interviews and expanded and refined these notes immediately
after each interview. Field notes were also maintained to capture relevant contextual observations and
non-verbal cues. Given logistical and contextual constraints, interviews were not audio-recorded.

Data management and analysis
Quantitative data were analyzed using SPSS version 23.0 (SPSS Inc., IBM, USA). Descriptive statistics
were used to characterize the study sample and to contextualize the qualitative findings Interviews
documented in Amharic were reviewed for completeness along with accompanying field notes and were
translated into English. The interviews were subsequently organized for analysis by participant and
programmatic domain (strengthening service delivery or community engagement) and entered into
NVivo (v.12) for data management and coding. Data were analyzed thematically using a hybrid approach
that combined deductive coding informed by CFIR constructs with inductive coding to capture concepts
and patterns that emerged directly from participants’ accounts. A structured codebook was developed
from the CFIR, organized around four internal domains (organizational, polio program, individual, and
implementation process), and five external factors (social, political, economic, technological, and
geographic environment). Coded data were initially synthesized into thematic categories reflecting
facilitators and barriers to strengthening service delivery or community engagement, as well as the
adaptive strategies, independently.

To examine the interaction between service delivery and community engagement in polio eradication
activities, a cross-domain thematic synthesis was undertaken to examine how findings from the two
domains influenced, reinforced, constrained, or shaped one another. For this study, interaction was
defined as the directional processes through which conditions, actions, or strategies within one domain
influenced, facilitated, or shaped processes in the other during polio eradication activities. Although the
interview guides did not include questions explicitly framed around the interaction between the two
domains, the analysis focused on participants’ accounts in which service delivery conditions influenced
community engagement, community engagement facilitated or constrained service delivery, or frontline
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workers and local actors linked the two processes. We examined how these interactions varied across
organizational levels and contextual settings and how participants described adapting service delivery or
community engagement in response to polio eradication challenges. This synthesis allowed us to
identify patterns through which service delivery and community engagement reinforced, constrained, or
shaped one another during polio eradication efforts.

The final themes were organized around the study objectives and interpreted using the CFIR domains. To
ensure analytic rigor and representativeness, illustrative quotations were selected from the interview to
reflect diversity across geographic areas, administrative levels, and stakeholder perspectives.

Results

Characteristics of respondents
Of the 101 survey respondents, 51(50.5%) had worked in either strengthening delivery systems or
community engagement (Table 1). Only five participants reported experience in both delivery systems
and community engagement. Most respondents worked at the zonal level (58.8%), and 86.3% were from
government institutions. One-third (33.3%) were supervisors, while 29.4% each were Expanded Program
on Immunization (EPI) program managers or frontline health workers.
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Table 1
Characteristics of respondents

Variable Delivery systems, n
(%)

Community engagement, n
(%)

Total, n
(%)

Gender

Male

Female

21 (91.3)

2 (8.7)

23 (82.1)

5 (17.9)

44 (86.3)

7 (13.7)

Years served in polio
program*

<5 years

5–10 years

11–15 years

>15 years

1 (4.3)

12 (52.2)

5 (21.7)

5 (21.7)

2 (7.1)

19 (67.9)

5 (17.9)

2 (7.1)

3 (5.9)

31(60.8)

10 (19.6)

7 (13.7)

Levels worked in polio
program*

     

National

Regional state

Zonal

Woreda (or Woreda)

Health facility

2 (8.7)

10 (43.5)

12 (52.2)

10 (43.5)

8 (34.8)

5 (17.9)

9 (32.1)

18 (64.3)

10 (35.7)

8 (28.6)

7 (13.7)

19 (37.3)

30 (58.8)

20 (39.2)

16 (31.4)

Organizational
representation*

     

Government

GPEI Core Partner

NGO implementing partner

21 (91.3)

4 (17.4)

2 (8.7)

23 (82.1)

7 (25.0)

9 (32.1)

44 (86.3)

11 (21.6)

11 (21.6)

Primary roles in polio
program*

     

Supervisor

EPI manager

Frontline health worker

Surveillance officer

Program officer

Program manager

7 (30.4)

12 (52.2)

6 (26.1)

6 (26.1)

5 (21.7)

3 (13.0)

10 (35.7)

3 (10.7)

9 (32.1)

8 (28.6)

7 (25.0)

4 (14.3)

17 (33.3)

15 (29.4)

15 (29.4)

14 (27.5)

12 (23.5)

7 (13.7)
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Position at the time of survey

Program manager/officer

EPI manager

Frontline health worker

Other

7 (30.4)

12 (52.2)

4 (17.4)

0

20 (71.4)

5 (17.9)

0

3 (10.7)

27 (52.9)

17 (33.4)

4 (7.8)

3 (5.9)

Total 23 28 51

*Many respondents served multiple roles in polio eradication activities at different times

Domains of key internal facilitators and barriers
The main internal facilitators and barriers affecting delivery systems and community engagement
across different system levels are presented in Table 2. Facilitators and barriers related to individual and
organizational characteristics were common, while those linked to polio program characteristics were
the least.
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Table 2
Key internal facilitators and barriers to delivery systems and community engagement

Facilitators* Definitions Delivery
systems, n
(%)

Community
engagement, n
(%)

Individual Positive attitudes, strong beliefs, relevant
training, and skills of health workers and
organizational staff facilitated effective
vaccination delivery and community
engagement

10 (43.5) 9 (32.1)

Organizational Supportive structures, leadership, resources,
and coordination within the organization
facilitated effective polio vaccination delivery
and community engagement

3 (13.0) 8 (28.6)

Implementation
process

Well-planned, executed, monitored, and
adapted activities facilitated the effective
delivery of polio vaccination delivery and
community engagement activities

8 (34.8) 7 (25.0)

Polio program Adoption and use of effective activities,
strategies, and technologies facilitated the
implementation of polio vaccination and
community engagement initiatives

2 (8.7) 3 (10.7)

Barriers*      

Individual Attitudes, beliefs, training, or skills that hinder
health workers’ and organizations’ ability to
implement polio vaccination and community
engagement activities effectively

4 (17.4) 6 (21.4)

Organizational Structural, resource, or procedural limitations
within the organization that obstruct support
for the polio eradication program and delivery
of vaccination services

2 (8.7) 5 (17.9)

Implementation
process

Gaps or inefficiencies in planning, execution,
monitoring, reflection, or adaptation of
activities that impede the effective
implementation of polio vaccination and
community engagement activities

3 (13.0) 4 (14.3)

Polio program Inadequate, inappropriate, or poorly adopted
program activities, strategies, or technologies
that limit the effectiveness of vaccination
delivery and community engagement efforts

4 (17.4) 1 (3.6)

Total   23 28

*Respondents could select few or multiple domains as facilitators or barriers to delivery systems or
community engagement; therefore, percentages may not be 100%.
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The following sections present the key facilitators, barriers, and adaptive strategies used during the
implementation across the program’s internal characteristics.

Individual characteristics
The success of the program was strongly linked to the commitment and technical competence of
frontline health workers, particularly HEWs, who served as a critical bridge between health services and
communities. Their proactive engagement through house-to-house visits helped improve caregiver
awareness and vaccine uptake.

“The HEWs are highly committed. They conduct house-to-house visits, talk to mothers, and explain the
importance of vaccination. Because of their efforts, many mothers bring their children for vaccination.”
(District EPI Coordinator, Somali).

However, this link between service delivery and community engagement was weakened in some settings
by declining motivation, weak professional ownership, and poor accountability. This resulted in missed
vaccination opportunities and inadequate follow-up, even for newborns delivered in health facilities or at
home. In some cases, health posts are reported to be closed without community response, reflecting
weak social accountability.

“Even for children born at health facilities, some health workers do not provide the polio 0 dose or BCG
vaccines, and some HEWs do not follow up with those children born at home to administer the birth doses
within the recommended time.” (Frontline Health Worker, Oromia).

“Due to poor social accountability, health facilities [health posts] are closed, some health workers are
absent, and communities don't ask why?” (Zonal Cold Chain Officer, BG).

To address these challenges, supportive supervision and performance monitoring were used to reinforce
professional responsibility and accountability. In some situations, the program moved beyond simple
motivation toward corrective actions and professional ethics.

Organizational characteristics
Organizational leadership and structure played a central role in both strengthening service delivery and
influencing community engagement. Leadership at various levels demonstrated strong commitment
through technical support, supervision, and monitoring activities. During polio vaccination campaigns,
political leaders at all levels, from top administrator to kebele levels, actively supported community
mobilization efforts.

“Leaders at different levels of our organization are highly committed. They provide technical assistance to
staff, conduct regular supportive supervision and M&E activities. During polio campaigns, political leaders
from the top to the lower administrative levels, actively support and mobilize the community.” (Regional EPI
Officer, Addis Ababa).
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However, polio eradication activities were constrained by a top-down management style. Some decisions
regarding budgets and campaign scheduling were usually made at higher levels, with little or no
engagement of the local implementers in the planning processes. This created a disconnect whereby
local actors responsible for reaching households were unaware of the activity schedules until they were
informed by the higher authorities, limiting their ability to effectively mobilize the community.

“Decisions are made at higher levels, and there is little feedback to the lower levels to know budget
information or set activity schedules. Unless the budget and timeline are communicated from higher
authorities, local teams do not know when campaigns will be conducted.” (District EPI Officer, Oromia).

To overcome these gaps, some partner organizations introduced participatory mechanisms to
strengthen local ownership, including community forums where vaccination needs and mobilization
strategies were discussed. Furthermore, inter-organizational collaboration was used to address
operational constraints, such as borrowing motorcycles to ensure the delivery system reaches
community in hard-to-reach areas.

“A forum is organized and participants from the community will be invited to discuss about the needs of
vaccination, who should be vaccinated and how it can be mobilized.” (GPEI Partner, National)

Implementation process
The implementation of polio activities followed a structured cascading approach, where planning
information flowed from higher levels to frontline health workers and communities. This process was
most effective when it involved local leaders and religious figures during early planning stages, ensuring
culturally aligned community mobilization and more effective household outreach.

“Before a campaign, we prepare together with the kebele and religious leaders. We plan house-to-house
visits, community conversations, and even use local events to reach more people. Because of this
organized way of working, mothers became more aware and came forward to get their children vaccinated.”
(Zonal Social Worker, Oromia).

Trained community volunteers played a critical role in bridging the gap between health workers and
households, supporting both vaccine delivery and community engagement. However, reliance on them
also created challenges, as competing livelihood demands led to inconsistent participation and delays in
mobilization activities.

“Community volunteers in some kebeles are less motivated and often unable to dedicate adequate time to
their roles. They work during their free time, so the planned mobilization activities are frequently delayed or
inconsistently carried out.” (CGPP Partner, BG).

To address workforce and access challenges, the program adopted adaptive strategies, including
mobilizing additional health workers from neighboring districts and collaborating with partner
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organizations. In some hard-to-reach areas, however, resource constraints and pressure to meet targets
contributed to compromised reporting practices.

“Health workers assigned to deliver vaccination to those hard-to-reach areas send a false report where
unvaccinated communities were reported as if they received the vaccination by discarding some of the
vaccines to match it with the report.” (Regional Cold Chain Officer, BG).

In response, local teams implemented flexible and context-specific solutions, such as adjusting
vaccination schedules to reach households outside regular working hours and using digital tools to
improve reporting and case tracking.

“Assigning vaccinators out of the regular working time, in early morning and late in the evening, to visit
households they didn't get during their house-to-house visit during day time.” (Regional EPI Officer, Addis
Ababa)

Polio program characteristics
The design of the polio program facilitated strong community participation. The oral mode of polio
vaccine delivery increased acceptability, while the program’s community-oriented approach promoted
active local involvement.

“As the vaccine [polio] is given orally, it has high acceptance and good participation from the community.”
[Frontline Health Worker, Addis Ababa].

In addition, the program’s continuous presence and recognizable features contributed to high community
awareness, allowing households to anticipate and engage with vaccination campaigns.

“The community is now well-informed about the program through continuous mop-up campaigns. For
example, in our town, if someone wears yellow clothing, people immediately ask: Has the polio campaign
started?” (District EPI Officer, Somali)

However, repeated polio campaigns led to vaccine fatigue in some communities, with concerns about
the safety of multiple doses. At the same time, supply chain constraints such as inconsistent availability
of essential materials disrupted service delivery even in areas with high demand.

“Some parts of the community are concerned about the repeated polio vaccination; they are afraid that it
may create adverse effects on children. This creates a poor community engagement.” (Zonal GPEI Partner,
BG).

To address these challenges, local teams employed adaptive strategies to rebuild trust and maintain
service continuity, including community dialogue and context-specific solutions to manage cold chain
limitations.
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“Sometimes we keep the ice packs in hotel refrigerators during night time and use during the day.”
(Regional EPI Officer, Addis Ababa)

Domains of external facilitators and barriers
External factors, including social, political, economic, technological, and geographic factors played a
critical role in influencing both service delivery and community engagement. Social and political contexts
emerged as the most influential external drivers of polio vaccination delivery systems and community
mobilization, while also acting as key barriers across different system levels (Table 3). The following
sections present the main facilitators, barriers, and adaptive strategies related to these external
domains.
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Table 3
Key external facilitators and barriers to delivery systems and community engagement

Facilitators* Definitions Delivery
systems, n
(%)

Community
engagement, n
(%)

Social Community norms and beliefs that support polio
vaccination, including acceptance by members
and engagement of leaders, volunteers, and
local influencers to enhance participation

11 (47.8) 12 (42.9)

Political Supportive political climate and leadership at all
levels that enables coordinated polio
vaccination and community mobilization
activities

8 (34.8) 11 (39.3)

Economic Sufficient resources to support polio vaccination
delivery and community mobilization activities,
ensuring sustained system development

2 (8.7) 2 (7.2)

Technological Availability of external infrastructure or
technological tools that support polio
vaccination delivery and community
engagement activities, such as mobile phones,
mass media, and cold chain equipment

2 (8.7) 0.0

Barriers*      

Social Prevailing social norms, beliefs, and
misconceptions in the community that limit
acceptance of polio vaccination and reduce
participation in community engagement
activities

7 (30.4) 9 (32.1)

Political Weak political support, unstable political
climate, or lack of coordination across
administrative levels that impede the planning
and implementation of polio vaccination and
community engagement

8 (34.8) 8 (28.6)

Economic Insufficient funding, limited revenue sources, or
lack of financial support constrained vaccination
delivery and mobilization efforts

6 (26.1) 7 (25.0)

Technological Inadequate external infrastructure, limited
access to technological tools, or insufficient
cold chain and communication systems that
hinder effective polio vaccination and
community engagement

5 (21.7) 0.0

Geographic Physical inaccessibility, challenging terrain,
remoteness, or environmental conditions that
impede delivery of polio vaccines and limit
community engagement activities

6 (26.1) 8 (28.6)

Total   23 28
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*Respondents could select few or multiple domains as facilitators or barriers to delivery systems or
community engagement; therefore, percentages may not be 100%.

Social environment
Social context played a central role in influencing both community engagement and vaccination delivery.
A key facilitator was the program's ability to leverage trust in religious and traditional leaders, which
helped legitimize vaccination and improved community acceptance.

“The most important contributor for this [polio] and other programs is the community’s trust towards
religious and clan leaders. Hence, if you are able to convince religious and clan leaders, it is easy to be
understood and accepted by the community.” (Zonal Partner, Somali).

Collaborative efforts between health authorities and partners further strengthened community
awareness and engagement over time. However, deeply rooted cultural and religious beliefs posed
significant barriers. In some settings, illness such as paralysis was attributed to spiritual causes, leading
families to hide affected children and avoid seeking care. Misconceptions about vaccination, including
beliefs that it was linked to family planning, also contributed to refusal.

“There are some community members that have traditional beliefs. If a child has any type of paralysis, they
think it is because God is punishing the family, the family did evil things, the family has sin, etc. Because of
that some parents hide their children at home that has paralysis, they don't want to expose them to the
community and don't bring them to health facility.” (District Health Promotion Coordinator, Addis Ababa).

Local social norms also affected timely vaccination. In some communities, newborns were not
presented for vaccination until traditional ceremonies were completed, resulting in missed birth doses.
In addition, gender roles limited women’s participation in health-related activities, reducing opportunities
for engagement with health services.

"Women carry a huge burden in managing and preparing food for their family which give them little time for
other duties. Due to this, women in the community do not participate in a regular meeting organized by
HEWs to discuss any health-related issues (including polio eradication) as per the schedule." (Zonal PHEM
Officer, BG).

To address these barriers, programs implemented community-centered strategies, including engaging
trusted leaders, conducted targeted advocacy, and using demonstration approaches to build confidence
in vaccination.

“We have showed them [the community] that it [the polio vaccine] is not a family planning by vaccinating
our children in front of them. We have engaged religious and tribal leaders, elderly people and women.”
(Frontline Health Worker, Somali)

Political environment
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Political commitment was a key facilitator of vaccination delivery and community engagement. Strong
support from government leaders at different administrative levels ensured prioritization of polio
eradication and facilitated coordination across the health system. Local administrators, particularly at
the kebele level, played an important role in enhancing community trust and legitimacy.

“There is a high level of support from the political leaders. Polio eradication is given high priority. The
planning and strategy developments are supported with implementing partners and the interest of
community members is reflected in it.” (Regional MCH Coordinator, Addis Ababa).

Collaboration between government and non-state actors further strengthened implementation by
supporting capacity building and improving coordination of human and logistical resources.

“The presence of different NGOs and governmental organizations working collaboratively on polio
eradication has contributed to capacity building and the strengthening of campaign implementation in both
the supply side and human resources.” (Regional EPI Officer, Gambella).

However, political instability and population mobility posed significant barriers. Insecurity, internal
conflict, and the movement of pastoralist communities disrupted service delivery, limited supervision,
and reduced access to affected populations.

“Due to the current internal conflict, we couldn't support health workers by giving on job orientation and
conduct monitoring and evaluation. Due to this we couldn't reach the community.” (Regional Partner, BG).

To mitigate these challenges, the program adopted coordinated and intersectoral approaches, including
cross-border collaboration and engagement of local leaders to support community mobilization and
address misconceptions.

“We worked with donating partners and neighboring countries in the border areas by planning and acting
together, by provision of training to increase the awareness of the community.” (Regional PHEM Officer,
BG)

Economic environment
Economic support from NGOs was a key facilitator of service delivery and engagement. Financial
incentives from external partners, such as per diems for health workers and volunteers, helped address
existing resource gaps and sustain frontline workers participation during polio vaccination campaigns.

“NGOs operating in surrounding areas play a significant role by providing per diem support to volunteers
participating in GPEI activities and assisting HEWs in achieving program objectives.” (Frontline Health
Worker, Oromia).

However, economic constraints limited program effectiveness. Insufficient government budget restricted
outreach activities in hard-to-reach areas and undermined the maintenance of essential infrastructure,
including the cold chain.
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“Strengthening delivery system in remote areas need a lot of resources which we don't have.” (District EPI
Officer, BG).

In addition, stagnant incentive structures reduced motivation among frontline workers, where
remuneration for vaccinators had not kept pace with rising living costs.

“Low payment to supervisors and vaccinators who work at service delivery; no improvement in payment,
and 100 Birr has been paid starting from the program inception which is not enough for the current expense
[District EPI Officer, Somali].

To mitigate these challenges, targeted financial strategies were introduced in some settings, including
additional incentives for outreach in hard-to-reach areas and small stipends for community volunteers to
sustain mobilization efforts.

“For those who are willing to go to hard-to-reach area for vaccination campaign, we pay them extra per diem
for their motivation.” (Zonal GPEI Officer, BG)

Technological environment
Technological capacity played an important role in supporting vaccine delivery and community
engagement. Reliable cold chain systems, including improved refrigeration and transport infrastructure,
helped maintain vaccine integrity across long distances.

“The commitment of cold chain technicians and technological advancements such as the development of
large-capacity refrigerators, expansion of road infrastructure, and continuous donor support, were some of
the key contributing factors.” (CGPP Partner, Somali).

Communication technologies also facilitated community engagement by enabling standardized
messaging and broad dissemination of campaign information through mass media.

“Broadcasts about the program are aired on state television, and political and religious leaders are actively
engaged in supporting the program.” (Regional Partner, Somali)

However, technological gaps constrained implementation in some settings, while lack of access to
communication channels in remote areas hindered information dissemination and reduced community
trust.

“Due to shortage of refrigerators, we were challenged to keep the vaccines at the right temperature.”
(Regional EPI Officer, Addis Ababa).

To overcome these challenges, the program adopted context-specific technological solutions, such as
solar-powered refrigeration, to cold chain functionality in off-grid and hard-to-reach areas.

“Solar-powered refrigerator is recently sent to those hard-to-reach areas so that they can start to give
routine immunization.” (Zonal GPEI Surveillance Officer, BG)
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Geographic factors
Geographic conditions acted as both facilitators and barriers to program implementation. Improvements
in road infrastructure enhanced access to remote areas, enabling more reliable transport of vaccines,
personnel, and supplies.

“Expansion of road infrastructure and continuous support from donors were some of the contributing
factors.” (Regional Partner, Somali).

However, the physical environment, characterized by mountainous areas, desert, and rivers, often limited
timely vaccine delivery and hindered community mobilization. These constraints were further
compounded in border and conflict-affected areas where insecurity restricted outreach activities.

“Due to the topography of the area, the lifestyle of the pastoral community, and the border security issues,
community engagement is difficult.” (Regional EPI Officer, Oromia).

In pastoral communities, mobility patterns and livestock priorities also influenced service uptake, with
greater emphasis placed on livestock care than preventive child health services.

“In pastoral community, people regularly seek care for their livestock, but they often pay little attention to
child vaccination because it is a preventive care.” [CGPP Partner, National]

To reach these challenges, the program implemented context-specific One Health approach, including
human vaccination with animal health services and deploying mobile clinics aligned with pastoral
movement patterns.

“We address the concerns of the pastoralists by designing mobile health clinics that move with pastoralist
communities, and by integrating vaccination with animal vaccination campaigns to reach isolated
populations.” (Pastoralist Concern, National)

The program also adapted strategies to address harsh environments by selecting staff capable of
working in difficult conditions and using traditional transport methods to reach remote communities.

“For hard-to-reach areas, we choose people who can endure harsh environment based on their will. We used
traditional transport system such as boat for rivers, and donkeys for long distances.” (Zonal Partner, BG)

Interactions between service delivery and community
engagement
The cross-domain synthesis showed that service delivery and community engagement were closely
connected during polio eradication activities. They reinforced one another when HEWs, HDAs,
community leaders, and other local actors were incorporated into vaccination activities. Participants
described that frontline health workers, particularly HEWs, frequently served as the link between
vaccination services and communities. Participants also described HDAs as working with HEWs to
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mobilize communities, facilitate access to underserved populations, and support vaccine delivery,
particularly in hard-to-reach and pastoralist areas. Community-based structures also helped extend
service delivery beyond fixed health facilities through locally adapted approaches, including mobile
immunization. At the same time, trusted religious, clan, tribal, and community leaders helped
communicate vaccination messages and address community concerns, facilitating acceptance of
vaccination. Across the accounts, community actors were described as facilitating access to
communities and acceptance of vaccination, while frontline health workers were described as providing
technical and organizational support for vaccination activities. A participant described how the use of
HDAs facilitated an enabling environment for polio vaccination:

“The HDAs are representatives of the community who are assigned at kebele level to represent the
community in any health-related issues. They work together with the HEWs in engaging and strengthening
the community involvement in the polio eradication activities. The HEWs in the kebeles also visit
households in the community regularly.” (Zonal Partner, BG).

The interaction between service delivery and community engagement was constrained when
weaknesses in service availability, planning, communication, resources, or accountability affected
community participation and confidence. Participants reported vaccine stock-outs, incomplete
vaccination supplies, facility closures, staff absenteeism, and delays in planned activities, while repeated
vaccination activities and limited responsiveness to broader community health needs were also
described as contributing to concerns and fatigue. At the same time, weak community participation and
social accountability could allow service-delivery problems to persist. Participants also described how
inadequate incentives and competing responsibilities affected the motivation and availability of
community-based actors. In addition, the vertical organization of the polio program limited
communication with local implementers and communities, particularly regarding campaign schedules
and budgets. Participants described these constraints as making it difficult for health workers and
community structures to maintain community engagement and deliver vaccination activities effectively.
A participant described how gaps in higher-level communication and planning could constrain the ability
of local teams to organize and implement community-level activities:

“In the polio program, decisions are made at higher levels. There is little feedback to the lower levels
regarding the budget or the scheduling of activities. Unless the budget and timeline are communicated from
higher level, local teams don't know when campaigns will be conducted.” (District EPI Officer, Oromia).

Service delivery and community engagement were also adapted together in response to geographic,
cultural, mobility, and resource constraints. Participants described the use of HDAs and locally trusted
administrators to connect health services with communities, while mobile immunization approaches
using camels and donkeys were used to reach pastoralist populations in hard-to-reach areas.
Participants also described incorporating community engagement into annual planning and using
community officials to identify discrepancies in reported and actual vaccination activities. Engagement
of religious and community leaders was adapted to address concerns about vaccination and the

Page 21/31



activities of implementing organizations, and vaccination was combined with other services, including
animal health activities, to reach mobile pastoralist communities.

The adaptations described by participants involved changes in service delivery, community engagement,
or both, including approaches to planning, communication, access, and monitoring. One participant
described how adapting service delivery to pastoralist communities facilitated access to vaccination:

“Mobile immunization systems have been established using traditional transport, such as camels and
donkeys, to reach hard-to-reach areas and address challenges of the pastoralist community.” (CGPP
Partner, National)

Discussion
This study demonstrates that polio eradication in Ethiopia is not driven by service delivery or community
engagement alone, but by how effectively frontline workers translate technical services into trusted,
locally acceptable practices. Our findings show that successful vaccine delivery is strongly enabled by
committed frontline health workers, supportive leadership structures, and community-based actors,
including HEWs and HDAs, who collectively build trust and derive service uptake. However, this intercave
dynamics is inconsistent across settings, as it is often constrained by weak accountability, resource
limitations, and contextual challenges such as geographic inaccessibility, insecurity, and diverse local
beliefs. Overall, these findings demonstrate that service delivery and community engagement are not
parallel, independent processes, but rather interdependent systems whose alignment, or misalignment,
directly dictates the effectiveness of polio eradication efforts.

Frontline workers, specifically HEWs and HDAs, function as the primary relational interface through
which formal health systems are translated into acceptable community practices [25, 30]. Through direct
engagement with households, they do not merely deliver vaccines but also actively interpret and
communicate health messages in ways that align with local socio-cultural beliefs, thereby mitigating fear
and facilitating physical and psychological access [5, 11]. Our findings suggest that their mobilization
capacity is not determined solely by training or technical competence, but is contingent up on their
social credibility, community trust, and the local socio-economic contexts [16, 21, 36].

Specifically, our study highlights that frontline worker must sometimes resort to personal advocacy and
behavioral modeling, such as publicly vaccinating their own children, to actively counter misinformation
and reinforce community confidence in vaccine safety [5, 37]. This indicates that community
engagement is driven not only by passive information provision or service availability, but by socially
embedded face-to-face interactions that shape how services are perceived and accepted [11, 18].
Consequently, these dynamics underscore the urgent necessity of strengthening support systems for
HEWs and volunteers, ensuring fair remuneration, consistent supervision, and supportive working
environments as their position at the system and community interface directly influences the
sustainability of immunization efforts [25, 30, 38].
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The interaction between service delivery and community engagement is strongest when the formal
health system effectively integrates community influencers directly into the implementation process [16,
39]. Engaging religious and clan leaders as trusted intermediaries enables vaccination programs to
address cultural concerns and improve access in settings where technical delivery services alone are
insufficient [9, 16, 36]. In Ethiopia’s Somali region, for example, aligning vaccination campaigns with
religious and clan leaders helped reposition the program from a perceived external intervention to a
trusted, locally accepted service [4, 5]. Similarly, the One Health approach functioned as an effective
integration strategy by linking human immunization with veterinary services, thereby aligning health
delivery with the livelihood priorities of pastoralist communities [40]. This approach enhanced
participation and coverage in hard-to-reach areas, where trust is a prerequisite for service uptake [5, 16].
These findings demonstrate that vaccination programs achieve maximum effectiveness when service
delivery is structurally integrated with, and adapted to, local social and cultural systems.

Despite these successes, the interaction between service delivery and community engagement is
frequently weakened when centralized, vertical program structures conflict with local operational
realities. Top-down planning often leaves frontline workers underprepared due to delayed information
flows and limited resources, contributing to localized vaccine stockouts and eroded public trust [4, 24].
Furthermore, highly vertical structures tend to overlook local gender dynamics, specifically, heavy
maternal domestic workloads and restricted mobility frequently prevent women from participating in
campaigns, contributing to missed children and reduced community engagement [36, 41]. Additionally,
the repetitive nature of door-to-door polio campaigns can generate intense vaccine fatigue, reducing
community responsiveness over time [41]. Evidence suggests that co-delivering broader maternal and
child health services alongside polio vaccination through integrated health services and engaging
trusted local influencers can successfully mitigate fatigue and sustain community participation [22].
Overall, these challenges highlight the limitations of the vertical, disease-specific approaches that treat
communities as passive recipients rather than active partners [39, 42]. Strengthening integration within
broader PHC systems may help mitigate these challenges and sustain community engagement [43].

Weak social accountability mechanisms emerge as a significant barrier to polio program performance in
some settings, reflecting a gap between policy expectations and actual practice [44]. In many resource-
constrained settings, community engagement remains largely remains passive, rather than enabling
active, community-led monitoring and feedback [11, 44]. Because local communities are frequently
excluded from crucial microplanning, budgeting, and participatory evaluation processes, this sense of
ownership is severely compromised [11]. While community engagement has the potential to strengthen
decision-making and improve primary care, its effectiveness depends on strong local accountability
frameworks and continuous, two-way communication [11]. Institutionalizing these social accountability
mechanisms is therefore critical for improving health system responsiveness, resolving local grievances,
and ensuring equity in service delivery [30]. Recent efforts by the Ethiopian MoH to strengthen social
accountability frameworks are therefore timely [29].
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Inadequate incentives and poor compensation for frontline workers and volunteers represent major
structural barriers that drive low motivation and high staff turnover [20, 45]. While per diems provide
short-term support, they are health system distortions that remain unsustainable unless integrated into
fair, formalized and consistent remuneration systems structures [6]. Crucially, these payment systems
must account for restrictive gender dynamics and domestic power structures, ensuring that the
significant social costs and household burdens borne by female frontline workers are equitably
compensated [36, 46]. Political commitment is also critical, particularly in conflict affected areas where
local administrators play a key role in facilitating access, resolving security challenges, and mobilizing
communities. Evidence from similar fragile settings shows that actively engaging local and informal
leadership networks enhances community ownership, resolves local grievances, and maintains
healthcare service continuity during times of instability [22, 47]. Overall, these dynamics illustrate that
technical health delivery is easily compromised without addressing local accountability, and sustained
local political support.

Our findings strongly align with global implementation science evidence demonstrating that sustainable
immunization coverage depend on the interaction between resilient health delivery systems and active
community engagement [39, 48, 49]. Strategically addressing delivery system barriers, such as cold
chain limitations, and community barriers, including misinformation, is more effective than isolated
technical interventions [42, 50, 51]. The strategies observed in Ethiopia, including the use of community
influencers and the One Health approach, illustrate how locally adapted solutions can strengthen
implementation within global health frameworks [6, 40]. These approaches reinforce the principle that
community engagement is not a supplementary activity, but an indispensable component of health
system performance [39]. Embedding social accountability, local political ownership, and sociocultural
context directly into service delivery is therefore essential to ensure equitable and effective
immunization outcomes [7].

Strengths
A key strength of this study is its focus on the interaction between service delivery systems and
community engagement, capturing multi-level implementation dynamics across diverse urban, agrarian,
and pastoralist settings in Ethiopia. The inclusion of perspectives from national policymakers to frontline
workers enabled a comprehensive understanding of how program strategies operate across different
levels of the health system. The use of a theory-informed CFIR framework strengthened the analytical
rigor by enabling systematic identification of multi-level factors influencing implementation.

Limitations
As with all research, the reliance on self-reported data may introduce recall and social desirability bias.
The interview guides did not explicitly ask about the interaction between service delivery and community
engagement, and the findings relied on participants’ accounts of how the two domains influenced,
reinforced, constrained, or adapted to one another. The study was conducted in December 2018 and
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therefore reflects participants’ experiences at that time. Changes in Ethiopia’s health system, program
strategies, and community perceptions since then may limit the direct applicability of some findings to
current program conditions. In addition, while the study provides in-depth contextual insights, the
transferability of findings to other settings may be limited. Nonetheless, the study provides contextually
grounded insights into the factors shaping service delivery, community engagement, and their interaction
across different health-system levels and complex settings.

Conclusions and recommendations
This study highlights that sustaining polio eradication requires both effective service delivery and
meaningful community engagement, supported by context-specific and trust-building approaches.
Technical components such as cold chain systems, vaccine availability, and effective planning are
necessary but insufficient without community trust and participation. Frontline health workers and local
influencers play an important role in connecting health services with communities and translating
program activities into locally acceptable practices. However, both service delivery and community
engagement are constrained by contextual challenges such as geographic barriers, resource limitations,
weak accountability, and sociocultural factors. Efforts should focus on integrating service delivery and
engagement strategies as interdependent components of polio eradication.
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