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ARTICLE INFO ABSTRACT
Keywords: Introduction: Childhood vaccination is an effective intervention for lowering the burden of infectious disease.
Intent and demand for vaccine Vaccine coverage has increased globally, but vaccine hesitancy and refusal threatens these gains. The 5C psy-

Vaccine demand

Global intent to vaccinate

Childhood immunization

Vaccine delivery

5C psychological antecedents of vaccination

chological antecedents of vaccination (“5C”) provides a validated measure of “vaccine hesitancy or confidence”
to assess individual thoughts and behaviors behind vaccination. We investigated population-level factors that
contributed to high and sustained vaccination coverage in Zambia, Nepal, and Senegal, and alignment with the
5Cs.

Methods: Data was collected in the larger Exemplars in Vaccine Delivery study, from focus group discussions
(FDGs) and key informant interviews (KIIs) at the national, regional, district, health facility, and community
levels of health systems in Zambia, Nepal, and Senegal. We assessed the demand environment, as relayed by
participants, and identified interventions reported as successful for demand generation, then retroactively
aligned the interventions with the 5C constructs.

Results: Demand was positively correlated with high confidence and collective responsibility. Psychological con-
straints sometimes impacted demand. Physical constraints created barriers in some communities, particularly
difficult to access (i.e., mountainous). Occasionally, physical constraints did not affect vaccination behavior -
parents believed the benefits of vaccination worth pursuing. Factors negatively correlated with demand and
intent, complacency and calculation, had limited impact. Critical interventions were: targeted and tailored health
education activities (media partnerships, school outreach); community engagement; community ownership; and
community involvement (community health workers, leaders, religious figures).

Conclusion: We found similar interventions used to generate demand, with strategies aligned with the 5C con-
structs. Categorizing interventions by drivers of demand may help strategic planning and the division of re-
sources; decision makers may choose to implement our suggested interventions. Assessing the 5Cs allows
decision-makers to operationalize demand generation into concrete interventions and policies, and determine
the individual impact of these constructs on the population and focus efforts on interventions tailored to a
specific need.

Introduction one of the most cost-effective interventions to lower the burden of in-
fectious disease. Globally, we have made progress toward increasing
Reaching — and maintaining- high childhood vaccination coverage is vaccine coverage; the third dose of diphtheria, tetanus, and pertussis
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(DTP3) vaccine among WHO member states increased from 72% in 2000
to 83% in 2020, but gaps remain [1-3]. Structural changes have been
implemented to increase vaccination rates (e.g., cold chain expansion),
but to ensure effective vaccine delivery, there needs to be active intent to
vaccinate in addition to demand generation efforts by immunization
programs.

Vaccine hesitancy and refusal to vaccinate has threatened to erode
the gains in coverage [4,5]. A 2013 survey of 13 immunization program
managers from the 6 WHO Regions found that hesitancy was present
across all countries; however, the impact of hesitancy on uptake varied
by country-specific context [6]. The Strategic Advisory Group of Experts
(SAGE) reviewed these findings, and determined that of countries
implementing interventions to address hesitancy, ‘“dialogue-based,
directly targeted approaches can improve vaccine uptake, including
engaging leaders, social mobilization, mass media, improving conve-
nience, reminders, training for health-care workers, and increasing
awareness”. Vaccine education for children was considered an area for
further exploration, and a 2014 report was released by the SAGE
Working Group on Vaccine Hesitancy expanding the determinants of
vaccine hesitancy [7]. These findings led to the development of the
Working Group Determinants of Vaccine Hesitancy Matrix, which ex-
plores hesitancy within three main categories: contextual influences,
individual and group influences, and vaccine/vaccination-specific issues
[7].

The work of SAGE, among others, provided a new way to explore
vaccine hesitancy through a condensed model that emerged from those
efforts in 2018. The 5C psychological antecedents of vaccination (“5C”)
model provides a validated measure of “vaccine hesitancy or confi-
dence” that is used to assess individual thoughts and behaviors behind
vaccination [8]. The five components of the 5C model include confi-
dence, complacency, constraints, calculation, and collective responsibility,
and is adapted from the SAGE Working Group on Vaccine Hesitancy’s
original 3C model [5].The scale was validated through two studies; one
to correlate psychological constructs with the scale, the other to corre-
late the scale with vaccination behavior. The resulting scale statistically
correlates to vaccination behavior, and was predictive of future intent to
vaccinate [5]. This model is considered ideal for assessing vaccination
behavior [8-11].

The 5C model was developed with the intent to measure individual
level behavior; it is currently unknown how this scale translates to
community-level perceptions and activities, including how the govern-
ment, programmatic, and community behaviors affect vaccination
decision-making. Understanding the role of vaccine hesitancy at large
may provide insight on the performance of demand generation activ-
ities. The purpose of this study was to review interventions that key
informant interviewers (KIIs) attributed to increased vaccine uptake in
Zambia, Nepal, and Senegal, and assess how these interventions affected
the community vaccination behaviors as seen on the 5C model. We
observed innovative approaches to generating demand as part of our
research in Zambia, Nepal, and Senegal [12-14]. Interventions were
often implemented from existing global guidelines and further refined to
country context [15]. These interventions ultimately utilized constructs
seen in the 5C model, and may be useful to other low- and middle-
income countries (LICs and LMICs, respectively) within similar con-
texts to address challenges in vaccine uptake.

Methods

This multiple case study analysis was conducted using data from the
Exemplars in Vaccine Delivery project within the Exemplars in Global
Health program [16,17]. We employed a qualitative analysis to inves-
tigate factors that contributed to high and sustained vaccination
coverage through KlIs and focus group discussions (FGDs) at the na-
tional, regional, district, health facility, and community levels in the
health systems of Zambia, Nepal, and Senegal. KII and FGD topic guides,
which include topics covered during activities, can be found at our Open
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Science Framework (OSF) page [18]. We triangulated these findings
with quantitative analyses using publicly available data.

Prior to data collection, we developed a conceptual model (Fig. 1) to
organize factors that impact childhood vaccine coverage globally. This
model was based on the work of Phillips et al. and LaFond et al.
alongside a broader review of the vaccine literature [19,20]. While
components of vaccine demand and intent are present in this model, we
sought the use of the 5C model to further assess the demand environ-
ment of our selected countries. The protocol of the primary analysis,
along with individual case studies of exemplar countries and a synthesis
case study are published separately [12-14,16].

Study sites

Methods for country, region, and district selection are detailed
elsewhere [12-14,16]. Countries were selected based on DTP1 and
DTP3 coverage estimates, which served as proxies for the evaluation of
the vaccine delivery system in these countries, with DTP1 as a proxy of
access and DTP3 as a proxy of continued utilization of immunization
services (Fig. 2) [16,21]. Three regions within each country were
identified in consultation with national stakeholders and available data
(Table 1). Ministry of Health' officials facilitated site selection and data
collection activities.

Qualitative data collection and analysis

Qualitative data were collected between October 2019 and April
2021 at the national, regional, district, health facility, and community
levels of the health system in Nepal, Senegal, and Zambia (Table 2).
Interview guides were informed by the Consolidated Framework for
Implementation Research (CFIR) and the Context and Implementation
of Complex Interventions (CICI) frameworks [18,22]. KII and FGD
guides were translated into local languages by research assistants. All
interview guides were piloted before use and adjusted iteratively
throughout data collection. An initial list of KlIs was developed with
local research partners and MoH officials; snowball sampling was used
to identify additional key informants. Our sampling approach included a
diverse sample of participants in regard to geographic location and de-
mographic qualities. Caregivers and volunteer community health
workers (CHWs) were recruited for FGDs from health facility catchment
areas with the assistance of local health staff. In-country partner staff
conducted KlIs and FGDs; duration of KlIs and FGDs averaged one and a
half hours. KlIs and FGDs were audio-recorded with the permission of
participants. Research files, recordings, and transcriptions were de-
identified and password protected. We applied a theory-informed the-
matic analysis of the transcripts to identify critical success factors.
Transcripts were coded and analyzed using MaxQDA2020 software
(Berlin, Germany). Qualitative data collection and analysis tools,
including topic guides and codebooks, can be found on our Open Sci-
ences Framework (OSF) page [18].

Application of the 5C model

We analyzed qualitative data from Nepal, Senegal, and Zambia and
pulled data we coded with public awareness, community engagement,
media, or vaccine hesitancy. We first assessed the current demand envi-
ronment as relayed by KlIs and FGDs. Next, we identified interventions
reported as most successful for demand generation and retroactively
aligned the interventions with the constructs on the 5C model.

' Note that each country has a slightly different name for their Ministry of Health
(e.g., Ministry of Health and Population in Nepal; Ministry of Health and Social
Action in Senegal), but all will be referred to as “MoH” throughout for simplicity.
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Fig. 1. Conceptual model of the drivers of vaccine coverage.
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Fig. 2. DTP3 coverage of Zambia, Nepal, and Senegal from 2000 to 2018; WUENIC data.

Table 1
Summary of countries, regions, and districts selected for research.
Country Region District
Zambia Lusaka Lusaka, Rufunsa, Chongwe
Central Chibombo, Chitambo, Serenje
Luapula Chipili, Nchelenge, Samfya
Nepal Madhes Dhanusha, Bara, Mahottari
Bagmati Makwanpur, Dolakha, Kathmandu
Gandaki Pradesh Kaski, Myagdi, Nawalparasi
Senegal Ziguinchor Ziguinchor, Oussouye, Diouloulou
Dakar Rufisque, Mbao, Keur Massar
Tambacounda Tambacounda, Koumpentoum, Goudiry

Ethical approvals

This study was considered exempt by the Institutional Review Board
committee of Emory University, Atlanta, Georgia, USA (IRB00111474),
and was approved by the Nepal Health Research Council (NHRC; Reg.
no. 347/2019) in Kathmandu, Nepal; the National Ethical Committee for
Health Research (CERNS; Comité National d’Ethique pour la Recherche
en Santé) in Dakar, Senegal (00000174); the University of Zambia
Biomedical Research Ethics Committee (Federal Assurance No.
FWAO00000338, REF. No. 166-2019); and the National Health Research
Authority in Zambia. All participants provided written informed
consent.

Results

We found that the 5C’s were an effective way to analyze intent and
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Table 2
Summary of data collection activities.
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Country Nepal

Senegal

Zambia

In Country Research Partner Center for Molecular Dynamics, Nepal

Data collection period (MM/
YYYY)

8/2019 - 12/2019

Regions and Districts

Region 1 Madhes* Dhanusha, Bara, Mahottari
Region 2 Bagmati Makwanpur, Dolakha,
Kathmandu
Region 3 Gandaki Kaski, Myagdi, Nawalparasi
Pradesh
Key Informant Interviews' 79 (79)
Key: Number of KlIs
(Participants)
National level government staff 11 (11)
Partner organization staff 8 (8)
Regional health staff 5(5)
District health staff 15 (15)
Health facility staff 23 (23)
Community leaders 15 (15)
Community health workers 2(2)
Focus Group Discussions 30 (191)
Key: Number of FGDs
(Participants)
Community health workers 9 (60)
Mothers 9 (60)
Fathers 6 (36)
Grandparents 6 (35)
Total (per country) 109 (270)

Total (across countries) -

Institut de Recherche en Santé de Surveillance, de

Center for Family Health Research in

Surveillance Epidémiologique et de Formation Zambia
(IRESSEF)
12/2020-4/2021 10/2019 - 02/2020
Ziguinchor Ziguinchor, Oussouye, Lusaka Lusaka, Rufunsa,
Diouloulou Chongwe
Dakar Rufisque, Mbao, Keur Massar Central Chibombo, Chitambo,
Serenje
Tambacounda  Tambacounda, Koumpentoum, Luapula  Chipili, Nchelenge,
Goudiry Samfya
62 (63) 66 (85)
5(5) 11 (12)
44 11 (15)
7 (7) 6 (8)
38 (38) 10 (19)
6 (6) 7 (10)
2(2) 10 (10)
- 11 (11)
19 (128) 22 (132)
10 (65) 10 (60)
9 (63) 8 (48)
- 1(6)
- 3(18)
81 (191) 88 (217)
- 278 (678)

t Country-specific case studies provide more detail, including interviewee titles.

" Madhes was referred to as Province 2 prior to 2022 (including during data collection).
" Includes: volunteer community health workers, female community health volunteers (FCHV; Nepal), vaccinators (Nepal), bajenu gox (Senegal), and neighborhood health

committee members (Zambia).

demand generation within our studied populations in Nepal, Senegal,
and Zambia. Similar interventions across countries were used to
generate demand, and these interventions ultimately aligned with all
constructs of the 5¢ model (Table 3, 4). Key informants from all three
countries reported high levels of intent to vaccinate and demand for
vaccine among their communities. Demand was positively correlated
with high confidence and collective responsibility. Psychological constraints

sometimes impacted demand for vaccine, hindering uptake. Physical
constraints were barriers in some communities, particularly in those that
were difficult to access (i.e., rural or mountainous communities). Oc-
casionally, physical constraints did not affect vaccination behavior -
parents believed the benefits of vaccination to be worth pursuing despite
difficulties. Factors often negatively correlated with vaccine intent, such
as complacency and calculation, were limited in impact in these three

Table 3
5C psychological antecedents of vaccination scale constructs and definitions.
Construct Definition
Confidence “Trust in (i) the effectiveness and safety of vaccines, (ii) the system that delivers them, including the reliability and competence of the health services and
health professionals, and (iii) the motivations of policy-makers who decide on the need of vaccines [5].”
Collective “The willingness to protect others by one’s own vaccination by means of herd immunity. The flip side is the willingness to free ride when enough others are
responsibility vaccinated. Collective responsibility should correlate positively with collectivism, communal orientation, and empathy. It should correlate negatively with
individualism [7].”
Complacency “Perceived risks of vaccine-preventable diseases are low and vaccination is not deemed a necessary preventive action [5].”
Constraints Physical constraints include the “physical availability, affordability and willingness-to-pay, geo- graphical accessibility, ability to understand (language and
health literacy) and appeal of immunization service affect uptake [5].”
Psychological constraints deal with access and “a lack of perceived control [7]”.
Calculation “Individuals’ engagement in extensive information searching. We assume that individuals high in calculation evaluate risks of infections and vaccination to

derive a good decision [7].”
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Table 4
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Application of the 5C model to Nepali, Zambian, and Senegalese context with the associated interventions utilized to raise demand.

Construct™ Correlation  Nepali context Zambian context Senegalese context
Confidence Positive Trust in government and media General community trust in vaccines; some  Parents trust vaccines; some rumors
information on vaccines, as well as distrust and misinformation seen that surrounding vaccines and infertility, side
Trust in vaccines, the vaccines themselves; perceived reductions communities address directly effects, and adverse events, which are
health system, and the in outbreaks, disease, disability; some addressed via government guidelines
motivations of policy refusal among religious groups, caste,
makers. ethnicity, etc.
Interventions: FCHWs for community level ~ Interventions: CHWs for community level Interventions: CHWs for community level
health information; education via FCHVs/ health information; Education via CHWs, hedalth information; Education via CHWs,
CHWs, schools, media; Media partnership schools, media; Media partnership with MoH;  schools, media; Media partnership with MoH;
with MoH "Indabas’ meetings with local leaders Guidelines to address rumors at different
levels
Collective Positive Strong community ties and empathy as a Widespread community involvement. Health as a human right; strong
Responsibility cultural value; health as a human right. Community is encouraged to report any community ownership of health outcomes
Codified into law challenges for government to respond/fix and vaccine programming
A willingness to protect Interventions: FCHVs/CHW:s for Interventions: CHWs for community level Interventions: CHW's for community level
others. community level health information; health information and education; 'Indabas’ health information and education; Education
codification of health as a human right; meetings with local/traditional leaders via FCHVs/CHWs, schools, media;
Education via FCHVs/CHWs, schools, media Community leaders, committees, and CBO
engagement
Complacency Negative Parents perceive a high risk from vaccine-  Vaccines are seen as important and Parents understand the risk of infectious
preventable disease. Active pursuit of necessary in reducing morbidity and disease and the importance of vaccines;
Risk of disease is seen as vaccination among most communities mortality; Outbreaks occurred recently, some outbreaks occurred in recent
low; vaccines are showing the risk of disease memory in border communities
believed to be Interventions: Education via FCHVs/ Interventions: Education via CHWs, Interventions: Education via CHWs,
unnecessary. CHWs, schools, media; set days and locations  schools, media; local laws schools, media
for vaccination
Constraints Negative Easy access to vaccines; religious and Barriers include long distances to health Constraints differ by province and
cultural leaders promote vaccination. facilities and competing priorities; geography - includes long distances to
Structural and Constraints may vary by geography, constraints may vary by geography and health facilities, poor transportation, and
psychological barriers particularly those in hard-to-reach region but do not always affect uptake as poor infrastructure. Does not always
create difficulties with mountainous areas or during the rainy parents will sometimes persist through negatively affect uptake; parents
accessing vaccines. season barriers to ensure child is vaccinated sometimes persist through barriers to
ensure childhood vaccination
Interventions: Set days and locations for Interventions: Supply chain improvements; Interventions: Context-specific adaptability
vaccine days; supply chain improvements; health post expansion; context-specific to community availablity in rural areas;
health post expansion adaptablity to community availablity in rural  supply chain improvements; health post
areas expansion
Calculation Negative High trust in government and vaccine Believe and trust in information provided Trust in media and government; may differ
information; FCHVs are highly regarded by government and community-based by province and social media use
Uncertainty, community members organizations

information searching,
and cost-benefit
calculations.

Interventions: FCHVs for community level
health information; Media partnership with
MoH; Education via FCHVs/CHWs, schools,

Interventions: CHWs for community level
health information; Media partnership with
MoH; Education via CHWs, schools, media

Interventions: CHWs for community health
information; Association of Journalists Media
Partnership; press caravans

media; online news portal

" Definitions adapted from Betsch et. al. 5C psychological antecedents of vaccination constructs.

countries. Through interventions targeting health education and com-
munity ownership, the exemplar countries addressed community
vaccination behavior within all constructs.

Targeted and tailored health education activities

In all three countries, the MoH utilized existing channels — including
media and schools - to disseminate factual information regarding vac-
cines. These targeted health education interventions aligned with each
construct in the 5C model. Confidence in vaccines was fostered through
dissemination of accurate and timely information from trusted sources,
and raised the awareness of vaccine benefits. Collective responsibility was
maintained by filtering vaccination messaging through societal norms
and cultural ties. Complacency was addressed by education of parents
and children on immunization and danger of infectious disease. The
MoH addressed psychological constraints by providing media with tools
to address misinformation and hesitancy along with information about
upcoming vaccination events. Calculation was dissuaded by media and
government transparency along with easy access to accurate informa-
tion (Table 4).

Media partnerships

The MoH in Zambia, Nepal, and Senegal played an active role in
engaging with the media for dissemination of vaccination information
via strategic partnerships with media organizations and outlets. Within
the MoH in all three countries, there were designated governmental
agencies that handled media engagement. In Nepal, the National Health
Education Information and Communication Center was responsible for
providing media agencies with information for message development
and verified or corrected information as needed. In Zambia, the
Department of Health Promotions, Environmental Health, and Social
Determinants provided the media with discussion points and scripts on
new vaccine introductions, immunization campaigns, and general vac-
cinations. All countries had subnational offices for more tailored media
dissemination; health workers at municipality levels referenced agree-
ments between the community and media outlets (e.g., radio stations,
TV, newspapers) to promote childhood vaccines and regularly announce
routine vaccine days. National and local radio stations in Zambia pro-
vided free time slots for health messaging, and district and provincial
health officers will go on air to discuss immunization activities.
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In Senegal, the National Health Education and Information Service
sits within the MoH and develops materials for health education na-
tionally. The Association of Journalists for Health (L’Association des
journalistes en santé, population et développement; AJSP) is an inde-
pendent group of media experts that focuses on topics within the health
and development sectors. According to key informants, the AJSP
developed a “strategic partnership” with the MoH at the national level,
and was composed of members from radio, TV, written press, and online
media. The primary role of the AJSP was to ensure that accurate infor-
mation about vaccines was disseminated to the public through multiple
channels.

Countries utilized these partnerships to disseminate accurate infor-
mation to communities, ultimately fostering trust in both the govern-
ment and vaccines. At the local level, information was shared a variety
of ways - radio being the most prevalent. Each country had unique
modalities for media dissemination, such as an online news portal
(Nepal), peer-to-peer learning from recorded visits (Zambia), and press
caravans - defined as small scale campaigns (Senegal).

“They ... deliver good messages to us. The information on the immuni-
zation month is discussed in every media like radio, local and national
newspaper, online news portal, print, and by every level of the govern-
ment. In case the regular program is delayed or not running, then they
bring out [vaccines] in the media. So, the media has a positive role.”
(Health Officer, Bagmati Province, Nepal)

School outreach

The education systems in these countries were used to promote
vaccination among children - either directly or indirectly. In Zambia,
completed under-five cards - vaccination cards given at birth for
recording vaccination status - were necessary in many communities for
enrolling children in schools or registering for final exams. Although
these requirements were not consistent, informants did report that
under five cards fostered intent to vaccinate among parents. Schools
hosted immunization weeks for children to catch-up on vaccinations,
and teachers would provide immunization information to both parents
and children.

Senegal and Nepal directly educated children on disease and vac-
cines. In both countries, the Ministry of Education (MoE) and MoH
worked together to develop health education curriculums. The MoH in
Senegal has collaborated with the MoE since the 1980’s, and they pro-
duced courses on health and immunization for teachers, who share this
information with school children as part of the National Education
Program.

“In the initial teachers’ training, there is a module on immunization in the
curriculum. There are courses that are given to explain [immunization].
That is why we ask the Ministry of Education to include their concerns
about any health program in the curriculum in order to get the teachers to
consider them as part of the teaching program. Malaria, for example, is
part of the teaching program - as is vaccination. It is an aspect taken into
account during the teacher’s evaluation.” (Immunization Program Offi-
cer, Senegal)

In Nepal, the MoE and MoH have collaborated through a formal
partnership since 1971, when health was made a compulsory subject for
all grade levels. The MoE developed a standard curriculum to influence
the health knowledge, attitudes, and practices of students grades 1-10,
taught to teachers during their training; only health workers approved
by the MoHP could teach the topic [23,24]. Teachers would educate
their students about the date and place of immunization sessions in their
communities, and would check the immunization status of at-risk
populations.

“Yes, we have been doing school health programs. We have organized
health-related topics in the curriculum of the education system while
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organizing health related programs and promoting good health behavior.
We have organized training for students, teachers, the community and are
reaching the community through school children. We organize these
programs not only in terms of immunization, but all health-related pro-
grams and outbreak management. We made the format. This format has
helped other health-related programs as well. We provide regular train-
ings and education every year.” (Regional Director, Nepal)

Community engagement and ownership of health interventions and
outcomes

Across all sites, respondents spoke to the importance of community
actors for the implementation of demand generation activities —
including their input on messaging and support for outreach. The MoH
leveraged partnerships with community leaders, religious leaders,
traditional leaders, and CHWs to increase vaccine demand and uptake.
Interventions related to community ownership also aligned with the
other antecedents for demand, by creating confidence in vaccines and
service providers through the existing respect and trust of volunteer
CHWs; addressing psychological constraints through tailored activities to
local areas and individualized outreach to parents; addressing compla-
cency by increasing public awareness through community channels; and
limiting the impact of calculation through proactive engagement with
community members and dissemination of accurate information
(Table 4).

Community health workers

CHWSs were influential players within the healthcare systems of
Zambia, Nepal, and Senegal. In Nepal, Female Community Health Vol-
unteers (FCHVs) were the main sources of vaccination information in
communities. FCHVs are recruited to work in their own communities
and utilize knowledge of community values, norms, and priorities to
adjust messaging and personal communication to address the needs of
specific groups. FCHVs ensure community members are knowledgeable
of their right to receive vaccines and engage directly through door-to-
door education. FCHV vaccine messaging has changed over time along
with the needs of the community; initially, FCHVs informed parents to
bring their children to vaccination days, without explaining why vac-
cinations are important. In recent years, FCHVs have focused on more
thorough health education, including other long-term benefits of vac-
cines that impact quality of life.

“Previously, the people were only informed to bring their children for
vaccination, but now we say why it is important to vaccinate. When they
ask we link it with financial things and also say the investment must be
done in health.” (Health Post in Charge, Gandaki Province, Nepal)

In Zambia and Senegal, CHWs provided tailored messaging to com-
munities to encourage and reinforce vaccination. In Senegal, CHW
cadres called relais and bajenu gox (“godmothers™) were critical to the
success of the vaccination program. They sensitized communities
several days before vaccine days and checked vaccination cards to assess
whether children needed to attend upcoming events. In some cases, they
called or texted parents to remind them of vaccination days. These
CHWs provided extensive follow-up on dropouts, including door-to-door
activities, and encouraged reluctant parents to vaccinate their children.

“The bajenu gox come to check if we are respecting the vaccination cal-
endar, and if they notice any irregularities when they consult our booklet
they ask us to go and catch up.” (Mother, Ziguinchor Province, Senegal)

Zambia utilizes Neighborhood Health Committees (NHCs) to dispel
myths and misconceptions about vaccinations. NHCs are community-
appointed volunteers whose primary role is to coordinate and super-
vise other Community Based Volunteers on behalf of the health facility
staff; NHCs serve as the link between the health system and community
[25]. Since NHCs are recruited by community leaders and work closely
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with leaders and MoH staff, they are a trusted source of information.
NHCs also help coordinate general health service delivery, including
community-level immunization services.

I think the myths and misconceptions were tackled through the in-
teractions we were having with the NHCs. We came up with a program of
meeting with the NHCs every quarter, and meeting - we call them the
“chilolo’s”, the headmen - twice per year to explain the importance of
vaccines.” (Health Facility in Charge, Central Province, Zambia)

Community leaders, organizations, and religious figures

Dissemination through community leaders proved impactful in all
three countries as communities trusted the information source.
Involvement from community leaders and community-based organiza-
tions were seen as critical to connect communities to the healthcare
system, and community actors acted as gatekeepers to their commu-
nities. In Senegal, supportive community actors, including chiefs, village
opinion leaders, neighborhood delegates, traditional birth attendants,
marabouts (traditional doctors), and religious leaders (e.g., imams)
conducted vaccination information sessions and followed-up with
reluctant parents. Nepal has a similar type of community engagement,
with traditional leaders, local leaders, FCHVSs, religious figures, and
teachers providing counsel and encouragement to parents. Community-
led groups are present in both Senegal and Nepal, and are involved with
immunization programming. This included promotion, service delivery,
and targeted outreach, in addition to supporting equity and inclusivity
by involving members from a variety of religious, ethnic, and socio-
economic groups.

We also involve religious leaders, as you say. The neighborhood delegates
get involved in any case. It is all the leaders who can really help us to
strengthen this communication and to raise awareness in relation to
vaccination. So, it is according to the context of each area of re-
sponsibility, but everyone is involved - from the delegates to the mayors...
There are a lot of strategies that are implemented in the districts, to reach
the maximum of the community. (EPI focal point, Dakar, Senegal)

In Nepal, mothers are also connected to the health system through
Mothers’ Health Groups (MHGs). MHGs are formed with the involve-
ment of the community, local health institutions, and local governments,
and consist of “all interested mothers of reproductive age” [26]. A dis-
cussion topic is chosen as a group, with one FCHV facilitating. MHGs
meet monthly and discuss various health topics, including immuniza-
tions. FCHVs conducted these meetings once a month; often on the same
day as the immunization or outreach clinic [27]. Women in MHGs are
tasked with sharing information from the meetings with other mothers
in the community.

Basically, the Mothers’ Group is responsible for giving education and
information to the parents. We give and focus education and information
on the mother rather than the father. If the mother knows about immu-
nization camp, then the mother takes their baby in any condition or sit-
uation. FCHVs and Mothers’ Group provide information regarding
immunization activities or regular immunization programming. For new
vaccines, it is discussed with FCHVs and mothers’ group because, unless
they support and are involved in the program, it won’t be successful
because they are the ones who are aware, give knowledge and information
to the people at the grassroot level. (Former Ministry of Health Personnel,
Nepal)

MoH officials in Zambia hold indabas, or formal community meet-
ings, at least once per year at the provincial level. These meetings
include all traditional and religious leaders in the area. The indabas were
created in 2010 to educate community leaders on community health —
including vaccinations — and to distribute relevant information to the
community. Health facility staff meet with community leaders on an ad
hoc basis; usually every 1-3 months. Leaders participate and have the
opportunity to share challenges faced in their community, and suggest
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solutions. Meetings may also include planning and communication for
upcoming activities (including Child Health Week), campaigns for the
introduction of new vaccines, and notification of disease outbreaks.
Upon completion of the indabas, the ministry and community leaders
develop a plan to address health issues in their communities. Zambian
community leaders then share information learned from indabas with
their constituents. In addition, Zambia has been particularly successful
at leveraging social civil society organizations like the Churches Health
Association of Zambia to help increase trust and participation in the
immunization program [28]. These organizations assist by providing
information about vaccination programs and dispelling myths.

“At some point, we've even had some provincial Indabas where all the
traditional leaders from almost all the districts are called to attend these
meetings. So, it’s not something that is starting this year or started last
year because I remember even as far back as 2018 we had a meeting....
For key traditional leaders from across the province we meet with them ...
in Mansa to discuss some of these issues. I know there were follow up
meetings in the districts so it’s not starting now, it has always been a
priority.” (District Health Personnel, Luapula Province, Zambia)

Discussion

We conducted a qualitative study to assess interventions attributed
to increased vaccine coverage by KlIs in Zambia, Nepal, and Senegal; the
5C model was then utilized to analyze the impact of the interventions on
community vaccination behaviors. Our novel approach applied the 5C
model by assessing the constructs at a population, rather than individ-
ual, level. This population level assessment of intent and demand for
vaccine ultimately correlated to the model, illustrating that further use
of the 5C’s may be useful for country-level stakeholders to determine
wide-scale facilitators and barriers to vaccination.

We found collective responsibility to be the construct most correlated
to demand generation in these countries. All studied countries exhibited
cultural norms that related to collective responsibility, with participants
from the community and health sector alike stressing the importance of
the collective health of their communities. Vaccinations were consid-
ered critical to children’s health by these populations, and in Nepal and
Senegal, laws were codified to ensure all have access to vaccines;
through codification, the governments legally confirmed the importance
of community health and their responsibility in ensuring access [13,14].
Although collective responsibility was the most prominent construct seen
across the countries, interventions that utilized this construct may be the
most difficult to replicate due to differences in culture and values. While
ultimately similar, these community values arose through different
means in Nepal and Senegal — but both countries are known to have
strong social cohesion [29-32]. Countries with ‘tighter’ social cohesion
were found to experience a ‘tipping point’ for norm change, compared to
countries with ‘looser’ social cohesion that shows gradual change. This
was seen during the COVID-19 pandemic, and Gelfand et al determined
that countries with cultural ‘looseness’ had about 5 times the cases and
8.75 times the deaths than countries who had cultural ‘tightness’ and
“abide by strict norms” [33]. Government initiatives from Zambia,
Nepal, and Senegal focused on community engagement, involvement of
local leaders, and targeted community messaging to operationalize
existing social values and cohesion and to further increase intent and
demand for vaccines.

Confidence in the safety and efficacy of vaccines, providers, and the
government at large fostered demand for vaccines in all three countries.
Trust in vaccine efficacy was achieved through tangible decreases in
morbidity and mortality witnessed by older generations who remem-
bered the amount of disease present before vaccines were widely
available. In Senegal, elderly women were specifically recruited for
public awareness activities due to their unique and valuable perspec-
tives. All three countries relied on trusted, volunteer, CHWs to improve
confidence in service delivery by acting as a bridge to connect health staff
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to the people living in their catchment areas. CHWs are recognized as
critical connections to the community, and provide culturally sensitive
care and communication [34,35]. When appropriately trained and su-
pervised, CHWs in both LMIC and HIC contexts have been associated
with improved health outcomes and accessibility to services [36]. In
addition to primary health education activities, they are mobilized to
generate health service demand within underserved, low-income,
indigenous, and marginalized populations [35-38]. Japan’s govern-
ment plays a leading role to recruit, train and recognize CHWs in the
healthcare system [39]. However, due to a lack of formal training, CHWs
in other HICs are often recruited on an ad-hoc basis by community-based
organizations and trained on-the-job as temporary solutions to address
health disparities [36,37]. Similar to Senegal, elderly CHWs in Japan are
specifically recruited for their homogeneity, trustworthiness, and years
of experience in a community to increase overall involvement and effect
of health promotion activities [40,41]. CHWs can be utilized to reach
populations facing vaccination barriers and increase rates [42,43]. One
recent study identified potential benefits of CHW-led interventions to
increase influenza vaccination awareness among migrants and refugees
in the United States [44]. The authors found multicomponent CHW-led
interventions can increase vaccination knowledge and understanding,
but further supports that health education must be provided by trusted
community health members/CHWSs and packaged with improved access
to improve uptake [44]. Ultimately, these studies of CHWs in HICs show
the utility in application of our findings throughout a multitude of
settings.

Not all constructs were directly transferrable at a population level as
currently described in the 5C model. For example, population level de-
mand had improved alignment with constraints once we separated it into
two subcategories — physical constraints and psychological constraints.
When looking at physical constraints separately, we determined that for
some communities, access did not affect demand; in fact, parents’ de-
mand for vaccines was high enough to make physical barriers, such as
traveling long distances or waiting long periods, worth pressing through
to protect their children from diseases. We theorize this difference may
be explained by the LMIC status of Nepal, Senegal, and Zambia, and
recommend that further use of the 5C model in LIC/LMIC settings have
the constraint construct separated into these distinct sub-categories.
Additionally, we hypothesize that communities with recent outbreaks
or generational memory of vaccine preventable disease may make the
choice to vaccinate regardless of physical constraints. Despite these dif-
ferences, interventions targeted to 5C model constructs may provide
ministries, program managers, and/or donors with evidence-based ways
to increase demand - particularly in LICs/LMICs.

Application of our findings

Our findings highlight that a population level assessment of the
constructs in the 5C model can guide decision-makers in the creation - or
adaptation - of interventions to increase intent and demand for child-
hood vaccines. Categorizing interventions by what drives demand may
support strategic planning and influence the division of resources; policy
makers may opt to ensure that demand generation activities cover all
five constructs - increasing confidence and collective responsibility and
addressing complacency, constraints, and calculation. Decision-makers
may also use this assessment strategy to determine the individual
impact of these constructs on the population, and focus their efforts on
interventions that are tailored to a specific need. In Nepal, Senegal, and
Zambia, we found that all five constructs were addressed through tar-
geted education, media partnerships, CHW engagement, and buy-in
from community and religious leaders - leading to generally high
levels of demand, and ultimately vaccination coverage. From our work
in Zambia, Nepal, and Senegal, we recommend the following strategies
to target all 5C constructs and improve population-level demand:

1. Utilize existing community structures and consider cultural and
social norms when designing interventions.
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2. Disseminate vaccine information through multiple trusted sour-
ces, such as CHWs, newspapers, radios, and religious leaders.

3. Conduct school outreach by providing schoolteachers with lesson
plans on health, including the importance of vaccination.

4. Assess physical and psychological constraints separately in LIC/
LMIC settings and respond to each via tailored programming.

Limitations

There are several limitations to this study. First, the 5C model was
created, validated, and mostly utilized, within HICs. Our research in
LMICs mapped clearly to the model, which may make this applicable to
population and systems levels; this is something that should be further
explored. Third, all countries had a cultural norm surrounding collective
responsibility, therefore, these identified interventions may work best in
similar cultures.

Conclusion

Demand for childhood vaccines was high among community mem-
bers in countries with high and sustained coverage. We identified in-
terventions used to generate demand for vaccines —via raising public
awareness and fostering community ownership of health— could be
mapped onto the existing 5C psychological antecedents of vaccination
framework. Moving forward, a more systematic application of existing
frameworks, such as the 5C model, may provide a means for countries to
evaluate demand and approaches for demand generation. We found
interventions within Nepal, Senegal, and Zambia fostered confidence and
collective responsibility through a culture of community, while addressing
barriers like physical and psychological constraints, complacency, and
calculation with targeted education and messaging, alongside active
community engagement.
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