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Abstract 

Introduction  The fundamental components of a vaccine delivery system are well-documented, but robust evidence 
is needed on how the related processes and implementation strategies — including the facilitators and barriers — 
contribute to improvements in childhood vaccination coverage. The purpose of this study was to identify critical 
facilitators and barriers to the implementation of common interventions across three countries that have dramatically 
increased coverage of early childhood vaccination over the past 20 years, and to qualify common or divergent themes 
in their success.

Methods  We conducted 278 key informant interviews and focus group discussions with public health leaders 
at the regional, district, and local levels and community members in Nepal, Senegal, and Zambia to identify interven-
tion activities and the facilitators and barriers to implementation. We used thematic analysis grounded in the Consoli-
dated Framework for Implementation Research (CFIR) constructs of inner and outer settings to identify immunization 
program key facilitators and barriers.

Results  We found that the common facilitators to program implementation across the countries were the CFIR 
inner setting constructs of (1) networks and communications, (2) goals and feedback, (3) relative priority, and (4) 
readiness for implementation and outer setting constructs of (5) cosmopolitanism and (6) external policies and man-
dates. The common barriers were incentives and rewards, available resources, access to knowledge and information, 
and patients’ needs and resources. Critical to the success of these national immunization programs were prioritization 
and codification of health as a human right, clear chain of command and shared ownership of immunization, com-
munication of program goals and feedback, offering of incentives at multiple levels, training of staff central to vaccina-
tion education, the provision of resources to support the program, key partnerships and guidance on implementation 
and adoption of vaccination policies.
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Conclusion  Adequate organizational commitment, resources, communication, training, and partnerships were 
the most critical facilitators for these countries to improve childhood vaccination.

Keywords  Childhood immunization, Exemplars, Implementation science, Routine immunization, Immunization 
coverage

Contributions to the literature

•	This research provides the following insights to the 
implementation science literature.

•	The shared success factors on immunization across the 
three countries may have salience in other countries 
with similar contexts and can inform implementation 
of vaccine delivery interventions.

•	The application of the CFIR model which is one of the 
implementation science frameworks, enabled a com-
prehensive assessment of implementation context; the 
use of this framework to assess vaccination program-
ming could be expanded to support adaptation of suc-
cessful implementation strategies and factors for other 
countries.

•	The coordination, engagement, and contributions of 
different stakeholders (e.g., ministries, communities) at 
all levels is essential to vaccine program intervention.

Introduction
Vaccination averts an estimated 4–5 million deaths annu-
ally; children, in particular, have benefited from this 
protection against communicable diseases [1]. Coun-
tries have reported progress in vaccine delivery over the 
years; however, immunization coverage has varied widely 
among and within countries [2]. Several countries within 
Africa and SouthEast Asia regions have outperformed 
their peers with significant increases in routine immuni-
zation coverage since 2000 — including Nepal, Senegal, 
and Zambia [3–6]. Understanding the factors that con-
tributed to the success of these countries can add to the 
existing literature and be adopted by other countries to 
improve their immunization program performance.

To disseminate effective strategies to increase child-
hood immunization, there needs to be an under-
standing of what works (facilitators) to improve 
immunization performance among different countries. 
Identification of those factors can reduce childhood 
mortality and medical expenditures and increase the 
future productivity of the country through the lon-
gevity of their children. Implementation science is the 
study of methods to promote the adoption and imple-
mentation of evidence-based interventions, strategies, 
or policies to public health and healthcare settings [7]. 

This provides us with a framework to help understand 
the context of implementation, assess and improve pub-
lic health performance, and support and inform inter-
vention scale-up [8]. The use of implementation science 
frameworks to examine childhood vaccination pro-
grams in countries with high immunization coverage 
rates provides an opportunity to identify and describe 
factors that may have supported effective programs 
and childhood vaccination improvements in low- and 
middle-income countries (LMICs). The Consolidated 
Framework for Implementation Research (CFIR) is a 
widely applied framework that describes the context in 
which interventions and programs are delivered. CFIR 
is a meta-theory that includes five domains: interven-
tion characteristics, inner setting, outer setting, indi-
vidual characteristics, and process (Table 1) [9]. It has 
been widely used since its creation and subsequent 
publication in 2009 [10], and can explain important 
factors related to the results of program delivery (e.g., 
implementation outcomes) [11].

A few studies have applied CFIR to examine children 
immunization programs internationally among LMICs 
[12–14]. These studies used CFIR to explain facilitators 
and barriers to implementation that impacted interven-
tion effectiveness for vaccination initiatives. Facilitators 
in program delivery included intervention flexibility, 
self-efficacy of health workers, leadership support and 
resources (vaccine stocking), and cold chain supervision 
(structural characteristics). Barriers included accept-
ability of the vaccine, vaccine costs to mothers, vaccine 
hesitancy, inadequate cold chain infrastructure, and 
lack of incentives for health workers such as community 
health workers [12, 15]. A quantitative evaluation study 
of the Global Polio Eradication Initiative (PEI) in Nigeria 
using CFIR found that successful contributing factors of 
community engagement for PEI were the external social 
environment, and political factors [14]. Application of 
the CFIR framework may guide the design or selection 
of more appropriate interventions for a particular health 
facility or community and identify critical factors at the 
national and sub-national levels of government that lead 
to better public health delivery. This can ultimately lead 
to greater acceptability and adoption of vaccination pro-
tocols by healthcare providers, which can contribute to 
increased levels of vaccine uptake [10, 16].
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The purpose of this study was to identify common 
interventions, and the critical facilitators and barriers to 
implementation using the CFIR framework, that contrib-
uted to exemplary growth in routine early childhood vac-
cine coverage in Nepal, Senegal, and Zambia. Findings 
from this study may be used to develop actionable rec-
ommendations for improving immunization program-
ming globally. We examined the CFIR inner setting (i.e., 
Ministry of Health) and outer setting (i.e., external part-
ners and stakeholders) constructs that were related to 
vaccine service delivery and demand generation.

Methods and materials
Study design
The Exemplars in Vaccine Delivery research project 
focused on how Nepal, Senegal, and Zambia succeeded 
in achieving catalytic growth in childhood routine immu-
nization coverage from 2000 to 2019. Details about the 
overall project and methodological approach can be 
found elsewhere [17, 18]. We used a multi-case study 
design to explore critical determinants to the imple-
mentation of the national immunization programs by 
applying CFIR, as described in Table  1. Among the five 
domains of the CFIR framework, we focused on the 

relevance of the inner and outer settings, due to the focus 
on key multiple drivers of implementation and the ina-
bility to achieve a valid perspective on all CFIR domains 
since this was a retrospective analysis of their programs 
that may have occurred decades ago.

Our specific research questions for this paper were 
as follows: (1) What are the key intervention strategies 
employed by the national vaccination programs? and 
(2) What are the facilitators and barriers related to the 
implementation of the vaccine programs?

Procedures
In consultation with national stakeholders and avail-
able data, we selected three provinces within Nepal, 
Senegal, and Zambia, while considering population den-
sity, vaccination coverage, and contextual factors [17]. 
One province in each country contained the capital city 
of the country, with the other two provinces stratified 
on factors determined with input from the local study 
team (e.g., high/low sub-national immunization cover-
age, rural/urban, road access/lack of road access, ethnic/
religious minority/majority). We selected three districts 
per province for a total of nine districts. We assessed 
changes in sub-national immunization coverage over 

Table 1  Inner and outer setting domains of the Consolidated Framework for Implementation Research

Consolidated Framework for Implementation Research constructs

Construct Description

II. Inner setting
  A Networks and communications The nature and quality of webs of social networks and the nature and quality of formal 

and informal communications within an organization

  B Implementation climate The absorptive capacity for change, shared receptivity of involved individuals 
to an intervention, and the extent to which use of that intervention will be rewarded, 
supported, and expected within their organization

B1. Organizational incentives and rewards Extrinsic incentives such as goal-sharing awards, performance reviews, promotions, 
and raises in salary, and less tangible incentives such as increased stature or respect

B2. Goals and feedback The degree to which goals are clearly communicated, acted upon, and fed back to staff, 
and alignment of that feedback with goals

B3. Relative priority Individuals’ shared perception of the importance of the implementation 
within the organization

  C Readiness for implementation Tangible and immediate indicators of organizational commitment to its decision 
to implement an intervention

C1. Available resources The level of resources dedicated for implementation and ongoing operations, includ-
ing money, training, education, physical space, and time

C2. Access to knowledge and information Ease of access to digestible information and knowledge about the intervention 
and how to incorporate it into work tasks

I. Outer setting
  A Patient needs and resources The extent to which patient needs, as well as facilitators and barriers to meet those 

needs, are accurately known and prioritized by the organization

  B Cosmopolitanism The degree to which an organization is networked with other external organizations

  C External policy and incentives A broad construct that includes external strategies to spread interventions, includ-
ing policy and regulations (governmental or other central entity), external mandates, 
recommendations and guidelines, pay-for-performance, collaboratives, and public 
or benchmark reporting
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time using district-level data. Districts were selected 
based on country specific compound annual growth rates 
and DTP3 percentile cutoffs. Qualitative data were col-
lected between August 2019 and April 2021. Data were 
collected by the Center for Family Health Research in 
Zambia (CFHRZ), Center for Molecular Dynamics Nepal 
(CMDN) in Nepal, Institute de Recherche en Santé de 
Surveillance Epidémiologique et de Formation (IRESSEF) 
in Senegal, and the Emory University research team. 

Participants were purposively selected, and local research 
partners and MoH officials developed an initial list of 
KIIs. A snowball sampling was used to identify addi-
tional key informants. Our sampling approach included 
a diverse sample of participants in regard to geographic 
location and demographic qualities. The participants 
included the Ministry of Health (MoH) staff, key part-
ners, public health officers, local organizations, and com-
munity members (Table 2).

Table 2  Summary of countries, partner organizations, regions, districts and data Collection Activities [19]

a Includes volunteer community health workers, female community health volunteers (FCHV), vaccinators, bajenu gox, and neighborhood health committee members

Country Nepal Senegal Zambia

In country research 
partner

Center for Molecular Dynamics, Nepal Institut de Recherche en Santé de Surveil-
lance, de Surveillance Epidémiologique et 
de Formation (IRESSEF)

Center for Family Health Research 
in Zambia

Data collection 
period (MM/YYYY)

8/2019–12/2019 12/2020–4/2021 10/2019–02/2020

Regions and districts
  Region 1 Madhes Dhanusha, Bara, 

Mahottari
Ziguinchor Ziguinchor, Ous-

souye, Diouloulou
Lusaka Lusaka, Rufunsa, 

Chongwe

  Region 2 Bagmati Makwanpur, Dola-
kha, Kathmandu

Dakar Rufisque, Mbao, 
Keur Massar

Central Chibombo, Chi-
tambo, Serenje

  Region 3 Gandaki Pradesh Kaski, Myagdi, 
Nawalparasi

Tambacounda Tambacounda, 
Koumpentoum, 
Goudiry

Luapula Chipili, Nchelenge, 
Samfya

Key informant 
interviews
Key: number of KIIs 
(participants)

79 (79) 62 (63) 66 (85)

  National-level 
government staff

11 (11) 5 (5) 11 (12)

  Partner organiza-
tion staff

8 (8) 4 (4) 11 (15)

  Regional health 
staff

5 (5) 7 (7) 6 (8)

  District health 
staff

15 (15) 38 (38) 10 (19)

  Health facility 
staff

23 (23) 6 (6) 7 (10)

  Community 
leaders

15 (15) 2 (2) 10 (10)

  Community 
health workers a

2 (2) - 11 (11)

Focus group 
discussions
Key: number of FGDs 
(participants)

30 (191) 19 (128) 22 (132)

  Community 
health workers a

9 (60) 10 (65) 10 (60)

  Mothers 9 (60) 9 (63) 8 (48)

  Fathers 6 (36) - 1 (6)

  Grandparents 6 (35) - 3 (18)

Total (per country) 109 (270) 81 (191) 88 (217)
Total (across 
countries)

- - 278 (678)
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Measures
Topic guides asked participants about facilitators and 
barriers to implementation, immunization activities and 
interventions, drivers for high routine immunization 
coverage, and key partners and their roles. Key inform-
ant interview (KII) and focus group discussion (FGD) 
guides were translated into local languages by research 
assistants. All interview guides were piloted before use 
and adjusted iteratively throughout data collection. Data 
were collected by a different team in each country. Other 
than the authors, the names of the participants were not 
included in the transcripts. Data collection tools can be 
found on Open Science Framework [20].

Data analysis
Key informant interviews and focus group discussions 
were audio-recorded. Recordings were transcribed ver-
batim into the language of the original audio recording, 
and then translated into English. When audio recordings 
were in English, the recordings were transcribed directly. 
Data were password protected and reviewed by more 
than one person in the research team, to ensure accu-
racy and completeness in deidentification. We created 
a codebook that was iteratively improved based on the 
emerging themes [21, 22]. Codes were deductive based 
on CFIR constructs and open-ended questions. Partici-
pants were categorized based on their role: (1) ministry 
at the national level, (2) ministry at the sub-national level, 
(3) partners, (4) local implementers, and (5) community 
members. Transcripts were coded and analyzed using 
MaxQDA2020 software (Berlin, Germany). We used the 
visual tool in MaxQDA to detect the frequency of codes 
to select the major CFIR constructs within the inner 
and outer settings for this analysis. For each theme, we 
described the valence of the construct to vaccination cov-
erage success: positive influence on implementation, neg-
ative, or mixed. At the individual transcript level, valence 
was determined by interviewees’ accounts related to the 
specific construct (e.g., available resources, and external 
mandates). At the case level, we considered whether the 
interviewees agreed with each other in terms of the con-
structs’ influence on vaccination. Finally, we assigned an 
overall valence across the interviewee categories for con-
structs using methods recommended by others [23].

Ethics
The study was considered exempt by the Institutional 
Review Board committee of Emory University, Atlanta, 
Georgia, USA (IRB00111474) and approved by eth-
ics committees in each country; Nepal Health Research 
Council in Kathmandu, Nepal (NHRC; Reg. no. 
347/2019); the National Ethical Committee for Health 
Research (CERNS; Comité National d’Ethique pour la 

Recherche en Santè) in Dakar, Senegal (00000174); and 
the University of Zambia Biomedical Research Eth-
ics Committee (Federal Assurance No. FWA00000338, 
REF. No. 166–2019) and the National Health Research 
Authority in Zambia. All interviewees gave informed 
consent to participate in the study.

Results
We conducted 278 data collection activities (interviews 
and focus group discussions) in Nepal, Senegal, and 
Zambia (Table 2). Table 3 outlines key interventions, pro-
grams, and policies across all three countries, organized 
by level of implementation. We have provided a detailed 
explanation on the findings in the next section.

Facilitators to implementation of vaccination programs
Several CFIR constructs were integral to the implemen-
tation of immunization programs across the three coun-
tries. Of the 14 CFIR Inner Setting constructs, 3 were 
found to be facilitators to vaccine delivery: (1) networks 
and communication; (2) implementation climate, which 
includes relative priority, incentives and rewards, goals, 
and feedback; and (3) readiness for implementation, 
including available resources and access to knowledge. 
Two CFIR domains — implementation climate and readi-
ness for implementation — were central to the facilitat-
ing factors. However, incentives and rewards, available 
resources, access to knowledge and information, and 
patients’ needs and resources constructs were also barri-
ers to the implementation of immunization at the local 
and community level. Table  4 summarizes findings cat-
egorized by CFIR constructs and country.

Inner setting
We found 3 inner setting constructs, (1) network and 
communications, (2) implementation climate (relative 
priority, incentives and rewards, and goals and feedback), 
and (3) readiness for implementation (available resources 
and access to knowledge and information), as salient 
facilitators to implementation of vaccination programs in 
Nepal, Senegal, and Zambia (Table 4). A few representa-
tive quotes related to these themes can be found below 
with additional quotes located in Open Science Frame-
work [20].

Network and communications
Key informants across all countries viewed communica-
tion and coordination between staff at the national and 
sub-national levels as facilitators to successful implemen-
tation of childhood vaccinations. Interventions to foster 
communication and coordination in all three countries 
included (1) frequent meetings to discuss vaccine data, 
review and identify improvements, and improve data 
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quality; (2) communication channels between levels of 
government that support shared ownership of immuni-
zation activities; (3) micro-planning at district and com-
munity levels to align priorities and tailor strategies; and 
(4) a clear chain of command that facilitated the flow of 
information.

On the relationship side, it is always the sharing of 
information, we receive instructions or directives. 
We try to apply them as much as possible, and 
in return we make our reports, across the medi-
cal region, and we always report the difficulties we 
find at the peripheral level, on the ground and else-
where. Whenever we need it, we feedback [from the 
national level] on everything we had expressed as a 
point for improvement, recommendation. And from 
time to time, we still feel that the central level is very 
close to the peripheral level. (National Chief Medi-
cal Officer, Senegal)

Implementation climate
Three sub-constructs of implementation climate were 
facilitators of the implementation of the immunization 
programs. These included relative priority, access to 
knowledge, and incentives and rewards.

Relative priority  Relative priority is the shared percep-
tion of the importance of the public health topic and/or 
program, and it can lead to the adoption and/or imple-
mentation of public health interventions by program 
leaders and staff. Public health professionals perceived 
that there was strong political will and commitment by 
the government to conduct childhood immunization 
programming in all three countries. Informants from 
Senegal and Nepal reported the codification of health as 
a human right in their constitution, and in Zambia, equi-
table access to quality healthcare as a national priority 
as included in the current Vision 2030 Zambia strategic 
document. In Nepal, an informant mentioned that immu-
nization programming was prioritized by the government 
through the implementation of the existing policies that 
support immunization. In Zambia, there were discus-
sions of having a specific budget line for immunization 
at the national level, showing the level of commitment by 
the Ministry of Health to improve immunization.

I think I may have mentioned this at one point 
that the government has been procuring the vac-
cines. In fact, we started own procurement [of vac-
cines] in 2004. We assumed the total budget for vac-

Table 3  Immunization programming from key informants, organized by country and level of implementation

a Micro-planning—integrated set of components prepared to support the health system
b Defaulter tracing—visiting, calling, and messaging mothers to remind them about vaccinating their children

Level of implementation Policy or intervention Nepal Senegal Zambia

National-level programming and policies
Includes partners and national government

Introduction of new vaccines X X X

Strategic reallocation of targeted funds X X

Health post expansion X X X

Codifying health as a human right X X

Forums for decision-making (e.g., ICC) X X X

Media engagement X X X

Sub-national programming
Regional and district level

RED/REC implementation X X X

Training CHWs and volunteers X X X

Meetings for evidence-based decisions X X X

Data software, health posts X

Data software, district-level X X X

Cold chain expansion X X X

Community programming
Health post and village/community level

Community health worker program X X X

Community-level health committees X X X

Outreach services X X X

Micro-planning in health facilitiesa X X X

Defaulter tracingb X X X

Engagement of community leaders X X X

Support groups for caregivers X X X

School outreach X X X

Promotion through media (e.g., radio) X X X
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cines procurement at that time. A dedicated budget 
line for vaccine procurement for vaccines was even 
established within the yellow book. That helped to 
make sure we had commodities readily available 
within the facilities. (Former EPI manager, Zambia)

It is the commitment of government to conduct the 
program and commitment of policy makers and 
decision makers, after that commitment of all the 
health workers working in implementation level. 
Commitment and involvement of the social organi-
zations and bodies in vaccination program, along 
with that commitment in the management of vac-
cines and equipment where it is necessary. (Former 
Director General, Nepal)

Incentives and rewards  All three countries reported 
the use of incentives to motivate personnel to improve 
their performance and increase their vaccination cov-
erage. These included motivating both health work-
ers to improve their staff performance and caregivers 
to increase their demand for vaccination. In Zambia, 

supervisors provided trophies to high-performing facili-
ties, districts, and provinces and partners offered non-
monetary incentives to communities (e.g., certificates). 
Health professionals were primarily motivated to vac-
cinate children to reduce disease among children and 
ensure healthy communities. Nepal offered incentives 
at multiple levels: a reward system existed at the district 
level, and local community health workers were some-
times given a stipend during vaccination campaigns, and 
they attended training and conferences. Villages, dis-
tricts, and provinces were declared fully immunized and 
celebrated by the national government through the Full 
Immunization Declaration (FID) Program in a bottom-
up approach, and this motivated local government bod-
ies, service providers, community workers, volunteers, 
and parents and facilitated community buy to immuniza-
tion. Physicians offered postnatal gifts like mirrors, mos-
quito nets, and other incentives to mothers who got their 
child vaccinated. In Senegal, recognition was common at 
different levels, including certificates, upward mobility 
for high-performing facility health workers, and awards 
and recognition for revenue of health posts.

Table 4  Salient CFIR inner and outer setting constructs: facilitators and barriers to implementation of routine vaccination 
programming

 +  = facilitator to implementation. −  = barrier to implementation. + / −  = both facilitator and barrier

Construct Nepal Senegal Zambia

Inner setting (Ministry of Health)
  • Networks and communication
The nature and quality of webs of social networks and the nature and quality of formal and informal communications 
within an organization

 +   +   + 

Implementation climate
  • Relative priority
Individuals’ shared perception of the importance of the implementation within the organization

 +   +   + 

  • Incentives and rewards
Extrinsic incentives such as goal-sharing awards, performance reviews, promotions, and raises in salary, and less tangible 
incentives such as increased stature or respect

 + / −   + / −   + / − 

  • Goals and feedback
The degree to which goals are clearly communicated, acted upon, and fed back to staff, and alignment of that feedback 
with goals

 +   +   + 

Readiness for implementation
  • Available resources
The level of resources dedicated for implementation and ongoing operations, including money, training, education, 
physical space, and time

 + / −   + / −   + / − 

  • Access to knowledge and information
Ease of access to digestible information and knowledge about the intervention and how to incorporate it into work tasks

 + / −   + / −   + / − 

Outer setting
  • Patient needs and resources
The extent to which patients’/community members’ needs, as well as facilitators and barriers to meet those needs, are 
accurately known and prioritized by the organization

 + / −   + / −   + / − 

  • Cosmopolitanism
The degree to which an organization is networked with other external organizations (external networks, partners)

 +   +   + 

  • External policies and mandates
External strategies to spread interventions, including policy and regulations, external mandates, recommendations 
and guidelines, pay-for-performance, collaboratives, and public or benchmark reporting

 +   +   + 
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Staff performance is assessed and there’s even an 
incentive to reward staff if they are performing well 
at the end of a time. But initially, I think there is 
every once in a month where we do the Labor Day 
celebrations where they award the staff that are 
deserving. So, they awarded five staff that are doing 
well and they give award just to motivate those 
staff… (National Chief Cold Chain Officer, Zambia)

We organized for Labor Day; we organized a small 
gathering. Everyone was there, the service provid-
ers, the ASC (community health worker), the bajenu 
gox, the community actors in general, and there were 
certificates of recognition that were decided before-
hand. We identified the recipients, and these names 
were put on the certificates. During these gatherings, 
the doctor gives the certificates along with an enve-
lope of (25,000 francs). (Sexual and Reproductive 
Health Coordinator, Senegal)

However, a lack of tangible incentives (money and 
awards to staff), and inconsistent motivation of com-
munity health workers were highlighted as barriers in 
Nepal and Senegal. Tangible incentives, especially those 
that were planned in advance (monthly Labor Day cel-
ebrations, field allowance, or training, for instance) were 
facilitators.

They are not at all motivated, it’s just when there is 
training that’s the source of motivation or if there is 
campaign and others but apart from that they have 
no specific motivation. (MoH Staff member, Senegal)

The health workers are the same who worked pre-
viously in health institutions so there are not much 
differences. However, they don’t get field allowance 
now that is why motivation level is quite low. (Dis-
trict Health Officer, Nepal)

Goals and feedback  All three countries had mecha-
nisms for communicating their immunization goals to 
ensure feedback was shared across all levels. The national 
level provided instructions, directions, and support for 
logistics and capacity building. Public health profession-
als at the sub-national level often applied learning from 
training and logistical support. In all countries, feedback 
is given from the national to provincial and to the district 
level at regular intervals (i.e., monthly, annually). In Zam-
bia, Provincial Medical Officers present their program 
data to the central level on a quarterly basis — including 
the epidemiology of vaccine-preventable diseases — and 
the national level provides feedback to the provinces. 
Informants in Nepal stated that feedback is provided to 
low-coverage areas or low-performing health facilities 

and that their public health staff employ micro-planning 
and categorization of the health facilities based on that 
performance. In Senegal, informants indicated that per-
formance was assessed at the start of the month with 
objectives and targets set for each health post. Feedback 
on indicators and achievements were provided from the 
central and provincial levels during monthly meetings.

The central level calls the Provincial Medical Offic-
ers, on a quarterly basis, sometimes even more often 
to come and present their data  looking at the pro-
grams, including EPI, and feedback is given... (Direc-
tor of Public Health, Zambia)

Recently we have done review at provincial level, 
which is done yearly. In June each district level data 
was observed. What is the status level of every dis-
trict, is everything scheduled? All these were dis-
cussed and at the upcoming years what decisions 
should be made, to make vaccination programs 
more fruitful what should be done in entire dis-
tricts. We worked along with family welfare depart-
ments and discussion are made. They [family wel-
fare departments] are our responsibilities, and they 
belong to this group and based on that review is 
done. (Immunization supervisor, Nepal)

Readiness for implementation
Three sub-constructs of readiness for implementation 
were perceived as being both facilitators and barriers 
to the implementation of the immunization programs. 
These included available resources, access to knowledge, 
and incentives and rewards.

Available resources  Available resources was a strong 
theme, and consistent across the countries; this included 
budgeting for the national immunization programs, 
cold chain infrastructure, and a vaccination workforce. 
In Zambia, key informants at the sub-national and local 
implementation level mentioned the availability of staff 
and volunteers as an enabler for increases in vaccine cov-
erage and sustainability. In addition, cold chain improve-
ments were essential for increases in vaccine coverage 
and were prioritized by the MOH, which advocated for 
funding from the Ministry of Finance and from donors 
to support the infrastructure. In Nepal and Senegal, the 
government provides the main startup money for the 
immunization program and there is substantial support 
by international donor organizations. At the sub-national 
and community levels in Nepal, the local government 
allocated funds to train and incentivize health workers, 
maintain health facilities, and hire cold chain technicians. 
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In Senegal, external partners such as GAVI and USAID 
are mentioned as working at all levels, and some ministry 
staff noted that they fill in the gap where the district or 
health development committee cannot fund activities.

Basically, the Ministry of Finance decides how much 
money goes to all the other sectors but when it comes 
to the EPI, at least we have some specific budget lines 
and we actually do contribute towards coming up 
with those plans and budgets but ultimately is the 
Ministry of Finance that, who determine how much 
goes to what. (MoH staff member, Zambia)

Now … I cannot say it for sure … but since last two 
decades, it [vaccine rate] started to show improve-
ment. We can also say after external support started 
to come like GAVI is our partner … they have played 
great role, even they help community financially to 
strengthen system they have played major role in it. 
They are globally big donor in field of vaccine. They 
have contributed much in Nepal. …. Talking about 
partners in Nepal, UN agencies is UNICEF main 
mandatory, it works mainly for women and chil-
dren, they also provide technical support to us and 
WHO are also providing technical support as well. 
(National level stakeholder, Nepal)

However, participants at the sub-national level 
reported a lack of available resources which resulted in 
consistent barriers across the three countries. These 
constraints included financing for the immunization 
program, procurement of vaccines, transportation for 
vaccine provision, human resources, lack of vaccination 
facilities, and inadequate vaccine supplies.

At the district level, there are health posts that are 
suffering in terms of equipment, and health posts 
that are suffering from the building. Others are suf-
fering from the resources of transport for the nurses in 
charge of vaccination. (MoH staff member, Senegal)

Access to knowledge and information  Across all coun-
tries, training, and quality assurance methods were 
critical. In Zambia, multiple trainings around the 
Reaching Every District (RED) were mentioned. RED is 
a WHO strategy to increase vaccination rates through 
building capacity to increase vaccine delivery by estab-
lishing outreach services, planning and management 
of resources, monitoring and use of data, and linkage 
of services with the community [24]. Likewise, Sen-
egal stakeholders discussed that knowledge is passed 
from the national level to lower levels through training 

sessions, modules, and manuals. Some distric-level 
staff reported organizing and conducting training for 
community-level workers.

The first thing you do is train the districts in RED 
(Reaching Every District and Every Child). Then they 
do all the micro plans, everything in the district and 
we’ll also go and train them. Let me start with, you 
have to conduct the TOT, the training of trainers. 
So, we identify the trainers within the districts and 
provinces. So, eventually we went to train the dis-
tricts and the districts are going to train the facili-
ties. So, we go and monitor the facilities assuming 
they are implementing RED and developing all the 
micro plans and everything. And that is a continua-
tion in other interventions that are coming on board, 
RED is also a priority. RED is always a training and 
RED is always a priority. (Chief Cold Chain Officer, 
Zambia)

Nevertheless, this construct of access to knowledge 
was discussed across all countries as a common barrier 
at the levels closer to the community. There was limited, 
or infrequent, vaccination training and educational com-
munity outreach to all staff, organizations, or partners. 
Education was sometimes provided to only selected staff, 
or training information was not disseminated to others in 
the organization or partners.

The training was for one week only. …It was just 
presentations by a member of staff from the clinic, 
… The selected group then came here at the clinic to 
be trained on what to do and say to the people in the 
community. Yes madam, that is all that they did to 
train us. (Neighborhood Health Committee member, 
Zambia)

Training is not given much nowadays. The munici-
pality organizes training only once a year. (Vaccina-
tor, Nepal)

It may not be very frequent, but we are given train-
ing every 6 months. (Community health worker, Sen-
egal)

Outer setting
According to key informants, cosmopolitanism, and 
external policies and mandates were the two outer set-
ting factors recognized as facilitators for the implementa-
tion of the vaccine program. Other representative quotes 
related to these themes are found at the Open Science 
Framework web page [20].
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Cosmopolitanism
Cosmopolitanism, the extent to which an organization 
(e.g., the Ministry of Health) is connected to external 
partnerships or networks, was instrumental in imple-
mentation. At each country’s national level, there were 
similar organizations that aided in the implementation 
of the immunization program. These partners included 
WHO, UNICEF, and GAVI which offered technical sup-
port and financial resources across the three countries. 
In Nepal, WHO and UNICEF fostered a high trust, con-
stant communication, and collaboration and agreed upon 
division of labor. At the local level, MoH workers collabo-
rated with religious leaders, schools, NGOs, the media, 
and community health workers (CHWs) to increase vac-
cination in all the countries. In Nepal and Zambia, school 
directors and teachers shared information about immu-
nization with children in school, while Nepal focused on 
strong media partnerships. In Senegal, community-based 
organizations and neighborhood delegates supported 
implementation. Therefore, the partners mentioned 
varied based on the level of implementation within the 
country and the country context.

In major vaccination, of Polio campaign to support 
government technically, financially there was WHO 
and UNICEF. UNICEF majorly supported govern-
ment in capacity development, logistic manage-
ment, and in few types of equipment; and after that 
the global organization such as GAVI, Lions started 
to support us and inside Nepal Rotary Club, Lions 
Club started to support us in Polio campaign as a 
sensitizer and mobilize but in government program 
there was major support of WHO and UNICEF, 
where GAVI has constantly supporting us. (Former 
Director General, Nepal)

Like here at our clinic, letters are written…to differ-
ent zones to make people aware that there will be a 
vaccination program, again there are letters written 
to churches that are close by and also to all those 
that come to this clinic. So, most women or grand-
mothers are aware of when to bring children here for 
vaccination. Posters are also stuck for all to know 
when the vehicle has past, maybe some are at work, 
but when they return and look on the trees, walls, 
and all over the markets, they stick them all over 
even at the shops…even in schools they announce, 
school children take the message to parents. (Grand-
mothers, Zambia)

External policies and mandates
External policies and mandates may include political 
directives, regulations, and external mandates. Many of 

the immunization efforts are performed within a WHO, 
GAVI, or UNICEF global policy framework. External 
agencies gave guidance to country leaders who needed 
their support and approval to implement policies or 
adopt new vaccine technologies.

Nepal hasn’t become capable of making policies on its 
own but as it has made an international commitment, 
WHO guides us to make necessary changes in the poli-
cies. Hence, the decisions are made on that basis. Of 
that, the regulations are formulated, and according to 
this. (Ministry of Finance personnel, Nepal)

The most important is the ACD plan, which has 
become the ACE plan (aka - RED/REC). Through 
this plan of Reaching Every District, it is the activi-
ties of the districts and of the health posts that are 
funded to enable the position to perform. (EPI and 
PHC focal point, Senegal)

Patient needs and resources
Patient needs and resources was reported as a facili-
tator and barrier to program delivery. This construct 
identifies whether program implementers are aware 
of community needs and how they respond to those 
needs. In all the countries, participants mentioned 
that they worked together with the healthcare work-
ers to address their needs, and this included the 
selection of community health workers. Different 
countries had specific cadres of community health 
workers whose work targeted immunization. Senegal 
and Zambia had more than one cadre of CHWs all 
of which played different roles targeting immuniza-
tion, and all those cadres understood well the needs 
of the communities they served. Senegal’s bajenu gox 
(god mothers) and Nepal’s female community health 
volunteers, who were mainly women were selected 
by women in the communities and were critical in 
linking the communities with the healthcare system. 
These CHWs came from close by communities and 
understood the needs of communities better. Par-
ticipants reported that parents in all countries were 
aware of diseases that could be prevented through 
childhood vaccination. Participants discussed the 
changes in infrastructure including better transporta-
tion and roads which facilitated access to healthcare. 
In Senegal, participants reported a mobile strategy 
where healthcare providers traveled to rural patients 
to provide vaccination services. Healthcare workers 
and community actors raised awareness and created 
demand for vaccination. Outreach and transportation 
initiatives were identified as barriers to community 
needs that the Ministries of Health.
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By the way, I think there are a lot of people who 
are aware of different diseases, so they have vol-
untarily gone to vaccinate their children, they 
know the interest of vaccination. Certainly, there 
are people who until now do not believe in vacci-
nation, but there are also us, community actors, 
who go every day to the population to make the 
population aware of the interests of vaccination. 
But also, there are the opinion leaders, who are at 
the level of neighborhood delegates and the bajenu 
gox and others who are involved in relation to 
vaccination. (Head nurse for Health Post, Senegal)

The main reason for the existing good immuni-
zation coverage is the awareness among people 
regarding vaccination, which is given to prevent 
different diseases. Other reasons are the provision 
of good quality vaccine, the availability of health 
workers, accessibility of health services, avail-
ability of vaccine, road accessibility. In the past, 
people had to walk for a day to reach the immu-
nization center, but now due to the transportation 
facility, people can reach there in an hour or even 
less. (MoH staff member, Nepal)

Interviewees identified unmet needs as a barrier to 
the implementation of immunization programming. 
Community barriers included families facing economic 
hardship, a lack of knowledge about childhood vac-
cination, reliance on traditional healers or medicine, 
vaccine hesitancy, low literacy, and language barriers. 
These patient unmet needs were often in context to 
the country’s topography, cultures, and infrastructure.

And the next thing is about the language. In the 
Hilly area they have different languages and in the 
Terai area they have different languages. We make 
the programs in one language, so it does not match 
with other areas and people do not understand the 
language. (Former Director General, Nepal)

It would be nice to explain to mom the benefits of 
the vaccine her child just took because most moms 
are illiterate. You have to take the time to talk to 
them about the vaccine and its benefits because 
otherwise the mother will be discouraged, she will 
never come back. (Mother, Senegal)

Discussion
Our findings describe how Nepal, Senegal, and Zambia 
achieved high routine immunization coverage through 
investigating facilitators and barriers to program imple-
mentation and how they relate to CFIR constructs in the 
inner and outer setting domains. CFIR constructs were 

critical to understanding the success of these countries 
in increasing childhood immunization. Although there 
is no “silver bullet” intervention to enhance early child-
hood vaccination, our findings point to critical facilita-
tors that exist at national, sub-national, and local levels of 
vaccine delivery. The application of the CFIR model ena-
bled a comprehensive assessment of the implementation 
context; the use of this framework to assess vaccination 
programming could be expanded to support the adapta-
tion of successful implementation strategies and factors 
for other countries.

Many facilitators to the implementation of the national 
immunization program were shared by key informants 
from these exemplar countries. Our findings comple-
ment existing literature that supported the use of CFIR to 
explore factors related to implementation. Support from 
international partners, GAVI, WHO, USAID, UNICEF, 
and others, and local community partners, religious lead-
ers, traditional leaders, local media stations, community-
based organizations, and others, in service provision and 
delivery have led to the successful rollout of childhood 
vaccines in low-income countries [25, 26]. Adoption and 
implementation of policy initiatives or mandates like 
Reaching Every District is instrumental in enhancing vac-
cination coverage. Within these countries, districts are 
required to submit plans annually to reach every child to 
receive funding from the ministries for their vaccination 
activities through the assessment of data, identification 
of problems, and creation of a work plan. This strategy 
is endorsed by WHO and has assisted LMIC in achiev-
ing high coverage rates of childhood vaccinations [27]. 
Although all 3 countries did report that external policies 
were facilitators, they also reported that access to knowl-
edge, patient needs, and available resources were mixed, 
and usually negative at the community levels, thus there 
is the need for consideration of local context, priorities, 
and needs alongside external policies.

We identified some common barriers across the coun-
tries related to immunization delivery such as training and 
funding. Some respondents, mostly at regional or local 
levels, believed that training was missing, not frequent 
enough, or reached various levels of implementation at 
national to less local regions. Several studies have demon-
strated the impact of training on the delivery of immuni-
zation programs [15, 28]. Some challenges to vaccination 
at the community level included language, geography, 
education, or poverty status. In analyzing implementa-
tion barriers and strategies in Polio Eradication Initia-
tive in the Democratic Republic of Congo and Ethiopia, 
Deressa et al. found the common barriers include acces-
sibility issues (population movement, geography); gaps in 
human resources; supply chain; finance and governance; 
and community hesitancy [29]. The CFIR constructs of 
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available resources, training of healthcare and other staff, 
and patient needs and resources are commonly identified 
barriers in vaccination studies [16, 30, 31]. While issues of 
funding and training are necessary for most implemen-
tation of programs, the use of the CFIR domain let us to 
acknowledge other common domains present in these 
countries (e.g., community/patient needs and policies). 
An understanding of the contextual factors may support 
unearthing the systemic issues around immunization. 
Further research on optimal interventions to increase vac-
cine confidence and reduce community-level barriers can 
inform further efforts to sustain public demand for child-
hood vaccines [32, 33].

The findings from this qualitative investigation have 
various practical implications for how to enhance the 
implementation of childhood immunization programs. 
First, the prioritization of health or vaccines by ministries 
or governments and the provision of resources for vac-
cination programs, supplies, and workforce at all levels 
and facilities are essential to vaccine program implemen-
tation [34]. Other qualitative analyses have found insuf-
ficient funds and resources and staffing issues as barriers 
to immunization [35, 36]. Secondly, coordination and 
engagement of different levels of the country (e.g., min-
istry, districts/sub-national, and local community) and 
stakeholders was crucial to public education to increase 
community demand and rollout of the programs [4–6, 
19]. Related to this, communication and feedback loops 
and incentives provided motivation for reaching immu-
nization goals; this has been identified in another study 
focused on immunization delivery [37]. Third, incen-
tives were helpful in motivating staff and provinces or 
regions to improve vaccination rates. Finally, partnership 
engagement at all public health levels and community 
stakeholder engagement is critical to the success of these 
programs.

Strengths and limitations
There were several strengths to this study. CFIR informed 
the development of the qualitative instruments and iden-
tified shared factors across countries to fill a gap in the 
literature related to the optimal implementation of vac-
cine programs globally. The theory helped examine fac-
tors internal to the ministries and public health programs 
and also external agents that facilitated successful vac-
cine delivery. Employing CFIR was a strength because it 
assists in assessing successful determinants of immuni-
zation program implementation and barriers to imple-
mentation. In addition, the use of CFIR would increase 
the comparability of these findings with other research 
work done in childhood immunization as it provides 
a common language embedded within the constructs. 
Similarly, the use of CFIR domains could be explored in 

other approaches versus our positive deviance one, such 
as with immunization programs with lower childhood 
immunization rates to identify common or differing CFIR 
constructs that may elucidate their lower success rates. 
Another strength is that the stakeholder groups included 
in this qualitative study were diverse and included the 
community level to understand their assessment of criti-
cal factors that lead to childhood vaccinations. Often, 
implementation research focuses on program imple-
menters (e.g., public health leaders, implementation 
staff) and does not include levels of implementation 
(regional to local) and community members (interven-
tion recipients). Future research could assess other CFIR 
domains (i.e., process, characteristics of individuals) and 
their association with implementation success.

This study has several limitations. The data collection 
instruments focused on the factors that drove catalytic 
change and did not elicit policies or interventions that 
were unsuccessful. We focused on the CFIR constructs 
and sub-constructs of inner and outer settings post-
implementation for the majority of this analysis due to 
this being a retrospective study and the response burden 
for interviewees in the coverage of all CFIR domains. 
This limits the potential of understanding other factors 
related to the intervention or process that affect these 
immunization programs. In addition, the recall of activi-
ties may be more valid with data collection occurring 
during vaccine program implementation. Recently, the 
CFIR framework has been updated; future research could 
explore how other domains of CFIR (e.g., individual, pro-
cess) and new constructs (e.g., critical incidents and local 
conditions) may contribute to successful immunization 
programs and outcomes such as sustainment of effec-
tive intervention strategies employed by these countries 
[38]. Finally, using qualitative methods to understand 
historical events was challenging; interviewees often 
spoke about current experiences rather than discussing 
historical factors. However, research assistants probed 
respondents to reflect on longitudinal changes in the 
immunization program.

Conclusion
This multiple case study analysis presents the opportu-
nity to explore implementation science determinants that 
were critical to the successful implementation of child-
hood vaccination programming in three countries with 
high immunization coverage. CFIR’s comprehensive and 
multifaceted domains help capture the complexities of 
multilevel interventions to increase childhood vaccina-
tion. The use of CFIR helps inform why these countries 
have high vaccination coverage by describing facilitators 
and barriers to implementing immunization program-
ming at the national, regional, and local/community 
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levels. We identified facilitators such as communication 
of goals and feedback, offering of incentives at multiple 
levels, training staff central to vaccination education, 
providing resources to support the program, and main-
taining key partnerships. Public health and governmental 
staff may bolster direct resources to support the immu-
nization infrastructure, communications, collaborations, 
and incentives to improve vaccination. This study identi-
fies a wide range of facilitators and barriers to the imple-
mentation of vaccine programs across Nepal, Senegal, 
and Zambia which contributes to the limited literature 
on implementation research in global vaccination.
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