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25 Abstract

26 Background:

27  Vaccination remains a cornerstone of global child health, offering one of the most cost-effective
28 interventions for reducing childhood morbidity and mortality caused by vaccine-preventable
29  diseases (VPDs). Despite this, global vaccination coverage has recently declined, particularly in
30 low- and middle-income countries. In Rwanda, although the national childhood immunization rate
31  hasreached 95%, gaps remain in reaching the last mile. Community Health Workers (CHWs) have
32 played an instrumental role in promoting and delivering immunization services across hard-to-
33  reach communities. Yet, little is known about the specific contributions of CHWs to these gains,
34  particularly in rural settings such as Burera District, Northern Rwanda. The study aimed to (1)
35 investigate the factors influencing CHWSs’ intervention in promoting childhood vaccination, (2)
36  examine the impact of CHWs on vaccination coverage among children under five, and (3) explore
37  the perspectives of caregivers on CHWSs’ intervention in childhood vaccination coverage.

38  Methods:

39 A mixed-methods approach was adopted, combining quantitative surveys with 345 CHWs and
40  qualitative key informant interviews (KIIs) with selected caregivers of children under five
41  benefiting from CHWSs vaccination intervention. Quantitative data were collected through
42  structured questionnaires and analyzed using descriptive statistics, and multivariable logistic
43  regression in STATA 18. Thematic analysis was used to analyze qualitative data obtained from five
44  KlIs across Burera's five major health center catchment areas.

45  Results:

46 CHWs in Burera were predominantly female (67.5%), married (98.8%), with primary-level
47  education (86.1%), and most engaged in farming (98.6%). A large proportion (94.5%) had received

48 training on vaccination services, and 98.3% regarded under-five vaccination as "very important."
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49  Over 50% reported facilitating community vaccination events twice per month. CHWs were
50 actively involved in community mobilization and advocacy, with 93.9% participating in campaign
51  planning. CHW activities included referring children to health facilities (58.0%) and conducting
52  home-based vaccination outreach (42.0%). From caregivers’ perspectives, CHWs played critical
53 roles in health education, timely reminders for appointments, and home-based vaccination
54  services. Thematic analysis of interviews revealed strong trust in CHWs, who were seen as vital
55  liaisons between the community and the formal health system. Barriers noted included logistical
56  challenges and the need for more consistent training and communication support for CHWs. Over
57  55% of CHWs recommended more structured community awareness campaigns to further enhance
58  immunization uptake.

59  Conclusion:

60 CHWs are central to Rwanda’s success in achieving high childhood vaccination coverage,
61  especially in rural areas like Burera District. Their interventions in education, mobilization, and
62  service delivery have significantly contributed to bridging gaps in access and awareness. However,
63  sustaining and enhancing these gains requires continued investment in CHW training, supervision,
64  and logistical support. Findings from this study provide critical insights for policymakers and
65  health planners to strengthen community-based vaccination strategies and reach the last mile by

66 2030 in alignment with Sustainable Development Goal (SDG) 3.b.

67

68 Keywords: Community, Intervention, Last Mile, Childhood, Vaccination, Coverage
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BACKGROUND

Vaccination is one of the most effective and cost-efficient public health interventions for reducing
child morbidity and mortality, particularly from vaccine-preventable diseases (VPDs)!. However,
vaccination coverage remains a concern globally. In 2023, global immunization coverage showed
mixed progress: 14.5 million children remained completely unvaccinated (zero-dose), diphtheria,
tetanus, and pertussis (DTP3) and first-dose measles coverage plateaued at 84% and 83%
respectively (below pre-pandemic levels), HPV first-dose coverage in girls improved from 20% to
27%, and yellow fever vaccination in at-risk countries lagged at 50%, far short of the
recommended 80% threshold?. In 2019, an estimated 5.3 million children under the age of five
died, nearly half (49.2%) of them from infectious causes, primarily preterm birth complications,
lower respiratory infections, intrapartum-related events, and diarrhoea. Notably, 21.7% of these
deaths were caused by vaccine-preventable diseases such as measles, meningitis, and respiratory
infections, while many more could have been prevented with low-cost interventions. Since 2000,
under-5 mortality has declined significantly, owing primarily to reductions in deaths from these

preventable and treatable conditions?.

Community Health Workers (CHWs) play a vital role in improving child health outcomes,
especially in underserved communities. Their involvement in delivering curative care for malaria,
pneumonia, and diarrhea has been instrumental in reducing childhood illness and mortality. In Sub-
Saharan Africa, CHW-led interventions which decrease in child mortality through direct care,
health education, and underscoring their critical contribution to closing healthcare gaps. CHWs
identified and referred 42 probable measles cases for immunization, while in Kenya, CHW

programs increased infant vaccination rates from 88.7% to 98.8%% > °,

Rwanda implemented its CHW program in 1995 to enhance healthcare access and address medical

professional shortages’. Since 2015, the number of CHWSs has increased to four per village, with

-4-
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95  two-thirds being women, significantly contributing to health interventions, including childhood
96  vaccinations®. CHWs have been instrumental in improving vaccination rates, contributing to
97 Rwanda's 95% childhood immunization coverage in alignment with Sustainable Development

98  Goal (SDG) 3.b %1011,

99 Despite Rwanda’s success, little is known about the specific contributions of CHWs to national
100  vaccination achievements. We sought 1) to investigate the factors influencing the intervention of
101  CHWs in promoting childhood vaccination, 2) to examine the effects of CHWs on the childhood
102  vaccination coverage, and 3) to explore the perspectives of mothers/caregivers on CHWSs’

103 intervention in childhood vaccination coverage in Burera district, Rwanda.
104 METHODS AND MATERIALS
105  Study design, setting and study population

106  This research employed a mixed-methods approach, combining quantitative and qualitative data
107  collection and analysis techniques. This approach enabled a comprehensive understanding of the
108  contribution of CHWSs’ intervention in the under-5 children's vaccine program in Burera district
109  communities. This study was conducted in Burera District which is divided into 17 sectors with a
110  total of 69 cells and 571 villages distributed in all sectors, in the Northern Province of Rwanda.
111 Burera district occupies 645 km? and accounts for 397,754 habitants (199,706 males and 176,187

112 females), which represents 18% of the total population of the Northern province!2.

113  This study focused on CHWs and under-5 mothers in the Burera District of Rwanda's Northern
114  Province. Burera district has a total of 2284 CHWs. Each village, which has 100-250 households,
115  has four CHWs, one female "Agent de Sante Maternelle (ASM)" and a male-female pair known
116  as "Bindmes." ASMs provide maternal and newborn healthcare through home visits and follow-

117  up, whereas "Binomes" provide a broader range of services, including childhood illness diagnosis
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118  and treatment, antimalaria services for people of all ages, malnutrition screening, and contraceptive
119  provision.'3, Additional to the quantitative feedback from CHWs, the study focused on the
120  mothers or caregivers’ perceptions who have children benefiting from both vaccination services
121 and CHWs intervention to collect the qualitative insights of services beneficiaries in Burera

122  community.
123  Inclusion and Exclusion Criteria

124  The inclusion criteria for quantitative participants, included being a CHW living and working in
125  Burera district, or having been a CHW in the same region for at least two years, and voluntary
126  consenting to participate in the study. CHWs in charge of health services other than the vaccination
127  excluded in the study, and the CHWs who are not active in the services during the study period
128  were excluded For qualitative participants, we included mothers or primary caregivers of children
129  under-five years who had , lived in the specific village for at least 2 years Mothers who did not
130  use in community based-vaccination services or CHW services, and those unwilling to participate

131  in the study were excluded a.
132  Sample size calculation and Sampling technique

133  To calculate the quantitative participants from 2284 CHWS living and working in Burera, we
134  calculated the sample size using a 95% confidence level with a 5% margin of error. Burera now
135  has 5% of Rwanda's CHWs (2,284/45,516 total). Using Slovin’s formula, we arrived at a minimum
136  sample size of 340 CHWs!*. A sampling frame technique used to select participants out of 2284
137  CHWs present in Burera district. Lists of CHWs were obtained from health centers, and a simple
138  random sampling technique was applied every fourth name on the list was selected in each health
139  center. Additionally, we targeted the health centers with the highest number of CHWs to ensure

140  broader representation, inviting equal numbers of participants from each selected center. For the
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141  qualitative component, five caregivers were selected one from each of the five health centers in
142  Burera district. Using a list provided by each health center, we randomly selected every fourth
143  individual who met the eligibility criteria within the respective catchment area. To ensure
144  participants met the study selection criteria, a purposive sampling approach was also applied to
145  identify mothers or caregivers of under-five children who were actively participating in
146  community-based vaccination services. The lists obtained from health centers served as the basis

147  for randomly selecting eligible participants.
148  Data collection

149 A data collection process took place between May 06 2024 to June 16, 2024. The trained data
150  collector was hired to facilitate the data collection process. Initially, participants' information,
151  including contact details, was extracted from health center records. The data collector then
152  contacted the participants to obtain a written consent before they decided whether or not to
153  participate. For quantitative data collection, a structured questionnaire was developed and
154  administered to CHWs. This questionnaire aimed to gather information on the factors influencing
155  their interventions, as well as their roles and impact on the vaccination program. It also collected
156  demographic data about the CHWs. The quantitative data collection involved face-to-face
157  administration of close-ended questionnaires, which consist of a series of questions designed to
158 elicit specific responses from participants®. In addition, KIIs were conducted with caregivers to
159  explore their experiences and perceptions related to the childhood vaccination program and the
160 interventions of CHWs. The KlIs were audio-recorded and subsequently transcribed for thematic

161  analysis.

162  Study Variables and measures
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163  The study examined the perceived effectiveness of CHWs' interventions on childhood vaccination
164  coverage, considering various independent variables. These included socio-demographic factors,
165 infrastructure and logistics, training, knowledge, community awareness and perception,
166  community mobilization, services available at the CHW level, availability of health information
167  and communication for under-5 mothers, CHWs' availability for home visits, and equitable service
168  delivery for under-5 children and their mothers. The study measures focused on three key aspects
169  of CHW’s interventions in childhood vaccination services: availability, accessibility, and quality.
170  These aspects were examined through two main approaches. The first approach assessed
171 community awareness and perceptions of CHWs' interventions. The second approach evaluated
172 changes in the likelihood of under-5 children being fully vaccinated before and after CHWs'
173  interventions. Accessibility was analyzed based on location, communication, appointment
174  availability, service costs, frequency of access, access to medical records, and age-related access.
175  Quality was assessed through confidentiality and privacy during visits, service provision,
176  accessibility, environmental factors, adherence to written guidelines, CHW characteristics and

177  competencies, and the involvement of under-5 mothers and caregivers.

178  Data management

179  All participants were required to sign a consent form approved by the UGHE IRB Committee
180  Dbefore the start and those signed the consent form assigned a unique study ID code to be used
181  throughout the study period. During data collection, the information was cross-checked and further
182  verified by the principal investigator to ensure data quality and integrity. Quantitative data was
183  collected using REDCap (Research Electronic Data Capture) and subsequently transferred to
184  STATA (Stata Corp Inc.) version 18 for analysis (Ref). Key Informant Interviews (KIIs) were
185  audio-recorded and subjected to thematic analysis to identify common themes and patterns related

186  to the interventions of community health workers (CHWSs) on vaccination coverage. All data files
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187  associated with the study were securely stored on the researchers' computers, protected by strong

188  passwords.

189  Data analysis

190  Quantitative data were checked for completeness, edited, coded, and exported for analysis into
191  STATA (Stata corp inc.) version 18. Descriptive statistics were performed for prevalence
192  estimation and participant demographic characteristics after cleaning the data for inconsistencies.
193  To determine the relationship between different variables, the Chi-square test, and the t-test were
194  used. Also, multivariable analyses used to investigate the relationship between under-5 vaccination
195  coverage and CHW intervention. A statistically significant p-value of 0.05 was considered during
196  the analysis. For qualitative data (KIIs), thematic analysis was employed to identify common
197  themes and patterns in the data. Transcripts were coded accordingly, and codes were then grouped
198 into themes. The findings are presented using narrative descriptions, illustrative quotes, and

199 thematic matrices.

200 RESULTS

201  Socio-demographic characteristics of the community health workers

202  The highest percentage (38.8%) of the community health workers (CHWs) were aged between 40
203 and 49 years whereas only a small proportion (7.5%) were aged less than 30 years. Females
204  constituted the majority (67.5%) and about half were identified as Catholic (48.4%). Al most all
205  (98.8%) were married and 86.1% of them attained primary level of education. A large percentage

206  (98.6%) were engaged in farming (Table 1).

207  Table 1. Socio-demographic characteristics of community health workers

Variables N =345 %
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Age

<30 years 26 7.5
30 to 39 years 81 23.5
40 to 49 years 134 38.8
50 years and above 104 30.1
Sex

Female 233 67.5
Male 112 32.5
Religion

Protestant 81 23.5
Catholic 167 48.4
Adventist 47 13.6
Others 50 14.5

Marital status

Married 341 98.8
Widowed 4 1.2
Education

Primary 297 86.1
Secondary 46 13.3
None 2 0.6
Occupation

No occupation 2 0.6
Farmer 340 98.6
Others 3 0.9
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208

209 Knowledge and training on childhood vaccination program

210  Most of the CHWs (50.4%) reported that vaccination services are offered twice a month. The
211 majority (94.5%) of CHWs had received education or training on vaccination services with 64.1%
212 having participated in training not more than twice. Significant percentage (98.3%) indicated that
213  vaccination under 5 years is very important and 94.2% reported that missing vaccination could

214  cause diseases (Table 2).

215  This was also supported in the qualitative data as one pregnant woman expressed “Community
216  health workers explain it well each time we come for vaccination, starting from when you get

217  tested for pregnancy, they explain how you have to get your child vaccinated on time” (KII-3).

218  Another woman also endorsed this as “They inform and educate us on how to vaccinate our
219  children, starting from the beginning of pregnancy. As soon as you find out you are pregnant, they
220  tell you that you will give birth at a health facility and follow up with the first vaccination. They
221  ensure vaccinations at one and a half months, two and a half months, and continue at nine and

222  fifteen months” (K11-4).

223  Table 2. Knowledge and training on childhood vaccination program

Variables N =345 %

Frequency of offering vaccination services in one month

0 time 15 43
1 time 69 20.0
2 times 174 50.4
3 times 44 12.8

-11 -
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4 times 27 7.8
5+ times 16 4.6
Ever received any education or training about vaccination services

Yes 326 94.5
No 19 55

Frequency of training received about vaccination services in year (n = 326)

1-2 times 209 64.1
3 - 4 times 92 28.2
5 times and above 25 7.7

How important is the under-5 vaccination program in the community

Not important 1 0.3
Important 5 1.4
Very important 339 98.3

Main effects of missing vaccine for under-5

Cause disability 23 6.7
Cause death 1 0.3
Cause of disease 325 94.2
Don’t know 1 0.3

224

225 Community mobilization and participation towards childhood vaccination program

226  As indicated in Table 3, the majority of CHWs (93.9%) were fully engaged in conducting
227  vaccination program campaign organized by community leaders during planning phase (Table 3).

228  This is reinforced by the qualitative data where one pregnant woman indicated:

-12-
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229 “They encourage us to be there, they pay us a visit to let us know that we will be meeting
230 on the vaccination site and do what is required from us (KII-3).

231 Another woman also stated, “Community health workers manage it efficiently. When it
232 comes to pills or drops, they are available at the local service centers. They maintain a list
233 of children and ensure each child receives the appropriate vaccines according to their area
234 (KII-2).

235  Majority (61.4%) reported that community members were fully involved when vaccination event
236  was planned. The main responsibilities of CHWs included referring children to healthcare facilities
237  (58.0%) and administering vaccines during home visits (42.0%). Similarly, these findings are
238  reflected in the qualitative data where the pregnant women interviewed indicated that they get
239  advocacy and support through providing vaccinations and follow-ups as well as reminding them

240  for vaccination appointment. Some of the pregnant women’s quotations were as follows:

241 “What is great is that they advocate in taking care of my child and reminding me to have
242 my child vaccinated according to the given appointment (KII 1)”.

243 “A community health worker visits our home, informs us about new vaccines, and advises
244 us to take our child for vaccination (K11-4)”; and another woman indicated “/t makes me
245 happy when they bring vaccinations promptly or provide necessary information directly to
246 my home (KII-5)”.

247  Over half (55.4%) of the CHWs believed that mobilization or awareness to be conducted in order
248  to enhance vaccination coverage. About 7.0% of the CHWs indicated that community members
249  complained about vaccination. It was also reported that there are still ignorance and poor
250  understanding according to the pregnant women participated in the qualitative study. These

251  expressions include:

-13-
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252 “It is due to poor understanding and lack of education. Families who are better informed
253 understand the importance of vaccinations and ensure their children receive them”. K11-4

254 “Some parents do not understand how vital vaccinations are because they lack proper
255 education on the topic. Those who are educated take it seriously and follow through with
256 the schedule." KII-1

257 “I cannot understand why a child wouldn't be vaccinated if they are present. Perhaps some
258 parents refuse vaccinations, but I cannot comprehend their reasoning”. KII-5

259 Table 3. Community mobilization and participation towards childhood vaccination

260  program

Variables N =345 %

Involved to conduct a vaccination program campaign when there is planning by
community leaders

Somehow involved 21 6.1
Fully involved 324 93.9

Village members involvement during on your plan an event or campaign on vaccination

program
Not involved 1 0.3
Somehow involved 6 1.7
Involved 125 36.2
Full involved 212 61.4

At which level as CHW you intervene on vaccination program.
Referring a child to healthcare facility 200 58.0

Administering vaccines by home visit 145 42.0

-14 -
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On your opinion what do you think, and community needs to enhance

vaccination coverage

Mobilization or awareness 191 55.4
Increase home visit 44 12.8
Increase vaccination services at CHW level 58 16.8
Improved equitable health services 1 0.3
Support from government 31 9.0
Information and communication 67 194
Don’t know 8 23

Complaining of community members on your intervention on vaccination program

Yes 24 7.0
No 297 86.1
Don’t know 24 7.0

Infrastructure and logistics on childhood vaccination program

The primary methods of communication and transportation for follow-ups on child vaccination
appointments were physical visits (89.6%), predominantly conducted on foot (99.7%). All CHWs
reported covering their own communication expenses. All vaccines were stored and distributed

exclusively from health centers (Table 4).

However, limited vaccination sites and long distance emerged as the key infrastructure and
logistics barriers on implementing of childhood vaccination program. They indicated that in a cell
there is only one vaccination site, which is limited vaccination site. The distance is identified as a
burden for those coming from afar and is not easy for them to travel long distances just for a

vaccination. This is how the key informants expressed their views:
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272 “The problem is that there is just one vaccination site per cell. It makes it hard for everyone
273 to reach it, especially those who live far away (KII-3)."

274 "For families living far away, getting to the vaccination site is a real struggle. The distance
275 matkes it difficult for them to attend appointments on time (KII-1).

276 " To overcome these challenges the pregnant women suggested that all the vaccines should
277 be administered by CHWs “Maybe some CHWs should be in charge and administrate the
278 vaccines so that the issue get resolved and people with those issues be included.” KI1I-3

279  Table 4. Infrastructure and logistics on childhood vaccination program

Variables N =345 %

Communication with caregivers during follow up on child vaccination appointment

Call on phone 5 1.4
Physical visit 309 89.6
Others* 31 9.0

Means of transport during home visit

Bicycle 1 0.3
Foot 344 99.7
Cover communication expenses/money

Own 345 100.0
Vaccines storage before distributed

Health center 345 100.0

*Others: General village meeting, community services (umuganda), and during saving group

meeting

280
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Suggestions achieving remaining 5% vaccination rate

When asked about recommendations for achieving full vaccination rate, CHWs prioritized
monetary incentives or monthly salary along with additional trainings (51.9%) as the top
suggestions. This was followed by increased mobilization about the importance of vaccination
programs (13.3%) and provision of some materials such as digital tools (7.2%) as shown in Figure
1. These findings are further reinforced by the qualitative data from pregnant women, as

demonstrated by the following quotes:

“I think CHWs are always complaining that they do not get any form of incentives or
support when they visit pregnant women. It discourages them from doing their work

effectively.” KII-5

"A message should be sent as a reminder, not like in the past when it was just papers with
dates. With technology, a mobile text message would be much better. It would help a mother

to remember, instead of relying on papers." KII-4

We need more mobilization to help people understand how important vaccinations are for

our children. KII-3

Figure 1. Suggests achieving remaining 5% vaccination rate
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To increase the nurses at the healthy centers in burera they are few during
vaccination program

Solving the transport problem in burera there is no public transport

nurses should respect the time to start more trainings for us chw
smartphones for easy and quick reporting

To increase the number of vaccines on the community healthy workers

To equip the community healthy workers with some needed tools to help them
to work efficiently

Increasing the number of vaccines given to the community healthy workers

Increasing healthy centers in the community

To support community healthy workers by giving them some materials like
Digital tools, weather toals, life insurance
To increase mobilization and more trainings about the importance of
vaccination programs

Monetary incentives/monthly salary and more trainings

0 10 20 30 40 50 60
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297

298 DISCUSSION

299  Given the persistent challenges of equitable access, vaccine hesitancy and health worker shortages,
300 leveraging CHWs as vaccinators is an important opportunity ‘°. The deployment of Community

301  Health Workers (CHWs) is widely promoted as a strategy for reducing health inequities in low-

302  and middle-income countries (LMIC) 7.

303  The study found that the majority of CHWs were female (67.5%) and aged between 40 and 49
304  years (38.8%), with primary education being the highest level attained by most (86.1%). These
305 demographic characteristics align with previous studies in sub-Saharan Africa, where CHWs are
306 predominantly middle-aged women with limited formal education but extensive community
307 engagement . The dominance of women among CHWs is critical, as they are more likely to
308 communicate effectively with mothers and caregivers about childhood vaccination. However, the
309 limited educational background of CHWs may affect their ability to effectively deliver health
310 messages, a challenge that has been noted in other studies '°. Our study highlights that 94.5% of
311  CHWs received training on vaccination services, with most (64.1%) attending training at least

312  once or twice a year, and this supporting the argument of WHO that adequate training is essential
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313  for effective immunization programs. These findings are consistent with studies in in Uganda and
314  Kenya, which emphasize the importance of continuous CHW training to improve knowledge and
315  vaccination uptake 2°. Qualitative responses from caregivers also emphasized the effectiveness of
316 CHWs in disseminating vaccination information, which echoes findings from a study that

317  highlighted CHWS' role in bridging knowledge gaps among mothers 2.

318  The findings indicated that CHWs significantly contribute to increasing immunization rates
319  through education, household visits, and follow-up which align with previous research that
320  highlights the crucial role of CHWs in increasing childhood vaccination coverage. Similar to a
321  study conducted in Ethiopia, which found that CHWs played a pivotal role in immunization
322  services, our results confirm that CHWs actively engage in community mobilization and follow-
323  up visits 22. The predominance of female CHWs in our study (67.5%) also mirrors global trends,
324  where women often take the lead in community health interventions due to their trusted roles
325  within communities /. The qualitative findings further reinforce the effectiveness of CHWs in
326  ensuring timely vaccination, as echoed by caregivers who acknowledged the proactive role of
327 CHWs in reminding them about vaccination schedules. This aligns with research from Nigeria,

328  where CHWSs’ home visits significantly increased vaccine uptake 2.

329  The study found that 93.9% of CHWs were fully involved in vaccination campaigns, a crucial
330 factor in vaccine acceptance and coverage. This is in line with findings from Ghana, where strong
331  community engagement through CHWs improved childhood immunization rates. Additionally,
332  over half (55.4%) of CHWs emphasized the need for continued mobilization efforts to enhance
333  vaccination coverage. Similar findings were reported in Kenya, where CHWSs' proactive

334  community engagement led to increased routine immunization uptake 22. However, 7.0% of CHWs
y engag p
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335  reported resistance from community members, often due to misinformation and lack of awareness,

336  which is a common barrier in many low-resource settings *°.

337  Despite their critical role, CHWs faced logistical challenges, with 99.7% relying on foot transport
338 and covering communication expenses themselves. Vaccine storage was centralized at health
339 centers, and only one vaccination site existed per cell, making access difficult for remote
340 populations. Studies in Uganda and Nigeria have similarly highlighted transportation and cold
341  chain constraints as key barriers to effective vaccine delivery 2. The limited vaccination sites, as
342  indicated by the qualitative data, reinforce the need for decentralizing vaccination services to
343  improve accessibility 2*. The perspectives of mothers and caregivers in this study further reinforce
344  the importance of CHWs in vaccination programs. The qualitative findings revealed that CHWs
345 are trusted sources of information and play a key role in appointment reminders, follow-ups, and
346  vaccine advocacy. These findings are consistent with previous studies highlighting the trust placed
347  in CHWs as frontline healthcare providers in rural settings 2°. However, caregivers also identified
348 gaps in community understanding, with some parents still showing reluctance due to
349  misinformation or lack of education. Similar hesitancy has been reported in other studies,

350 emphasizing the need for intensified awareness campaigns 2°.

351  Challenges and recommendations for improving vaccination coverage

352 Infrastructure and logistical barriers emerged as major constraints, particularly the limited number
353  of vaccination sites and the long distances some families must travel. This is consistent with
354  findings from other studies where inadequate access to vaccination services, community awareness
355  and misinformation was identified as a leading factor in incomplete immunization 2°. Additionally,
356  CHWsreported a lack of incentives, which negatively affects their motivation. Studies have shown

357  that providing CHWs with financial incentives or non-monetary support, such as mobile
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358 technology for reminders, significantly enhances their effectiveness 2’. Further, the frequency of
359 training remains relatively low, with 64.1% of CHWs receiving training not more than twice in
360 year, suggesting the need for enhanced refresher courses to maintain competency. To address these
361  challenges, CHWs recommended increased awareness campaigns, government support, and
362 financial incentives. These recommendations align with global best practices, where strengthening
363 CHW training, providing stipends, and integrating digital health tools have proven to enhance
364  vaccination outcomes 2%, Mobile technology, such as SMS reminders for vaccination

365  appointments, was also suggested and has been successfully implemented in other low-resource

366  settings to improve compliance rates 2.

367 CONCLUSION

368  The findings of this study highlight the significant role of CHWs in promoting childhood
369  vaccination and the barriers they face. While CHWs have positively influenced vaccination
370  coverage through mobilization and home visits, infrastructural and logistical challenges remain.
371  Strengthening CHW training, increasing incentives, and improving access to vaccination services
372  could enhance childhood immunization rates. Future research should explore the long-term impact
373 of CHW-led interventions and innovative solutions such as digital health tools to optimize
374  vaccination efforts in rural settings. Findings provide insights for policymakers and communities,

375  helping to bridge the last mile of remaining 5% vaccination coverage by 2030.
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378  Board on the 9th of April 2024 (reference number UGHE-IRB/2024/240). Prior to participation,

379  all participants provided written informed consent.

-21-


https://rdcu.be/ec13h
https://iris.who.int/bitstream/handle/10665/275474/9789241550369-eng.pdf
https://gh.bmj.com/content/6/7/e005035
https://doi.org/10.1101/2025.05.23.25328222
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2025.05.23.25328222; this version posted May 28, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

380  Funding: The study funded by the Dean’s Office, School of Medicine of the University of

381  Global Health Equity Rwanda

382

-292.


https://doi.org/10.1101/2025.05.23.25328222
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2025.05.23.25328222; this version posted May 28, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

383 REFERENCES

384 1. Rodrigues CMC, Plotkin SA. Impact of vaccines: Health, economic and social
385 perspectives. Front Microbiol. 2020;11:1526. doi:10.3389/fmicb.2020.01526

386 2. World Health Organization (WHO). Immunization coverage. 2024 Jul 15 [cited 2025 May
387 18]. Available from: https://www.who.int/news-room/fact-sheets/detail/immunization-
388 coverage

389 3. Perin J, Mulick A, Yeung D, Villavicencio F, Lopez G, Strong K, et al. Global, regional,
390 and national causes of under-5 mortality in 2000—19: an updated systematic analysis with
391 implications for the Sustainable Development Goals. Lancet Child &Adolesc Health.
392 2021;6:106—-15. doi:10.1016/S2352-4642(21)00311-4

393 4. Bagonza J, Kibira S, Rutebemberwa E. Performance of community health workers
394 managing malaria, pneumonia and diarrhea under the community case management
395 programme in central Uganda: A cross-sectional study. Malar J. 2014;13:367.
396 doi:10.1186/1475-2875-13-367

397 5. Vouking MZ, Binde T, Tadenfok CN, Ekani JME, Ekra D. Contribution of community
398 health workers to surveillance of vaccine-preventable diseases in the Obala health district.
399 Pan Afr Med J. 2017;28:207. doi:10.11604/pam;.2017.28.207.11537

400 6. Nzioki JM, Onyango RO, Ombaka JH. Efficiency and factors influencing efficiency of
401 Community Health Strategy in providing Maternal and Child Health services in Mwingi
402 District, Kenya: An expert opinion perspective. Pan Afr Med J. 2015;20:88.
403 doi:10.11604/pam;.2015.20.88.4711

404 7. Rwanda Governance Board (RGB). Rwanda Community Health Workers Programme:
405 1995-2015. Kigali: RGB; 2017 [cited 2025 May 18]. Available from:
406 https://www.rgb.rw/fileadmin/user_upload/RGB/PublicationssHOME GROWN _ SOLUT
407 IONS/Rwanda_Community Healt Workers Programme 2017.pdf

408 8. Ministry of Health (Rwanda). Rwanda elects fourth community health worker. 2018 [cited
409 2025 May 18]. Available from: https:/www.moh.gov.rw/news-detail/rwanda-elects-
410 fourth-community-health-worker

411 9. Schurer JM, Fowler K, Rafferty E, Masimbi O, Mubhire J, Rozanski O, et al. Equity for
412 health delivery: Opportunity costs and benefits among Community Health Workers in
413 Rwanda. PLoS One. 2020;15(9):¢0236255. doi:10.1371/journal.pone.0236255

414 10. Bao J, McAlister H, Robson J, Wang A, Koswin K, Sayinzoga F, et al. Near universal
415 childhood vaccination rates in Rwanda: how was this achieved, and can it be duplicated?
416 Lancet Glob Health. 2018;6:547. doi:10.1016/52214-109X(18)30176-1

417 11. Wightman P, McCue K, Sabo S, et al. Community health worker intervention improves
418 early childhood vaccination rates: results from a propensity-score matching evaluation.
419 BMC Public Health. 2022;22:1854. doi:10.1186/s12889-022-14239-w

-23-


https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
https://www.rgb.rw/fileadmin/user_upload/RGB/Publications/HOME_GROWN_SOLUTIONS/Rwanda_Community_Healt_Workers_Programme_2017.pdf
https://www.rgb.rw/fileadmin/user_upload/RGB/Publications/HOME_GROWN_SOLUTIONS/Rwanda_Community_Healt_Workers_Programme_2017.pdf
https://www.moh.gov.rw/news-detail/rwanda-elects-fourth-community-health-worker
https://www.moh.gov.rw/news-detail/rwanda-elects-fourth-community-health-worker
https://doi.org/10.1101/2025.05.23.25328222
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2025.05.23.25328222; this version posted May 28, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

420 12. Burera District. Menya Akarere. 2022 [cited 2025 May 18]. Available from:
421 https://www.burera.gov.rw/about/menya-akarere

422 13. Niyigena A, Girukubonye I, Barnhart DA, Cubaka VK, Niyigena PC, Nshunguyabahizi M,
423 et al. Rwanda's community health workers at the front line: A mixed-method study on
424 perceived needs and challenges for community-based healthcare delivery during COVID-
425 19 pandemic. BMJ Open. 2022;12(4):¢055119. doi:10.1136/bmjopen-2021-055119

426 14. Ellen S. Slovin’s formula sampling techniques. Sciencing. 2022 Mar 24 [cited 2025 May
427 18]. Available from: https://www.sciencing.com/slovins-formula-sampling-techniques-
428 5475547/

429 15. Kabir S. Methods of data collection. 2016 [cited 2025 May 18]. Available from:
430 https://www.researchgate.net/publication/325528948 Methods of Data Collection

431 16. Gavi. Community health workers as vaccinators: A pathway to achieving global
432 immunization  goals. 2022  [cited 2025 May 18]. Available from:
433 https://www.gavi.org/vaccineswork/community-health-workers-vaccinators-pathway-
434 achieving-global-immunisation-goals

435 17. Ahmed S, Chase LE, Wagnild J, Akhter N, Sturridge S, Clarke A, et al. Community health
436 workers and health equity in low- and middle-income countries: systematic review and
437 recommendations for policy and practice. Int J Equity Health. 2022;21(1):49.
438 doi:10.1186/s12939-021-01615-y

439 18. Mbugua R. Effect of socio-demographic characteristics on performance of Community
440 Health Workers: A cross sectional study in Makueni County, Kenya. Nurs Health Sci.
441 2022;6:14-18. doi:10.9790/1959-0606061418

442 19. Ogutu EA, Ellis AS, Hester KA, Rodriguez K, Sakas Z, Jaishwal C, et al. Success in
443 vaccination programming through community health workers: a qualitative analysis of
444 interviews and focus group discussions from Nepal, Senegal and Zambia. BMJ Open.
445 2024;14(4):¢079358. doi:10.1136/bmjopen-2023-079358

446 20. Alban R, Gibson E, Payne J, et al. Leveraging community health workers as vaccinators:
447 a case study exploring the role of Malawi’s Health Surveillance Assistants in delivering
448 routine immunization services. Hum Resour Health. 2023;21:42. d0i:10.1186/s12960-023-
449 00827-3

450 21. Gibson E, Zameer M, Alban R, Kouwanou LM. Community Health Workers as
451 Vaccinators: A Rapid Review of the Global Landscape, 2000-2021. Glob Health Sci Pract.
452 2023;11(1):e2200307. doi:10.9745/GHSP-D-22-00307

453 22. Bakkabulindi P, Ampeire I, Ayebale L, Mubiri P, Feletto M, Muhumuza S. Engagement of
454 community health workers to improve immunization coverage through addressing
455 inequities and enhancing data quality and use is a feasible and effective approach: An
456 implementation  study in  Uganda. PLoS  One.  2023;18(10):¢0292053.
457 doi:10.1371/journal.pone.0292053

-24 -


https://www.burera.gov.rw/about/menya-akarere
https://www.sciencing.com/slovins-formula-sampling-techniques-5475547/
https://www.sciencing.com/slovins-formula-sampling-techniques-5475547/
https://www.researchgate.net/publication/325528948_Methods_of_Data_Collection
https://www.gavi.org/vaccineswork/community-health-workers-vaccinators-pathway-achieving-global-immunisation-goals
https://www.gavi.org/vaccineswork/community-health-workers-vaccinators-pathway-achieving-global-immunisation-goals
https://doi.org/10.1101/2025.05.23.25328222
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2025.05.23.25328222; this version posted May 28, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

458 23. Malande OO, Munube D, Afaayo RN, Annet K, Bodo B, Bakainaga A, et al. Barriers to
459 effective uptake and provision of immunization in a rural district in Uganda. PLoS One.
460 2019;14(2):€0212270. doi:10.1371/journal.pone.0212270

461 24. Gavi. Effective ways to increase vaccination rates. 2018 [cited 2025 May 18]. Available
462 from: https://cms.wellcome.org/sites/default/files/2020-12/effective-ways-to-increase-
463 vaccination-rates.pdf

464 25. Kowalczyk M, Yao N, Gregory L, Cheatham J, DeClemente T, Fox K, et al. Community
465 health worker perspectives: examining current responsibilities and strategies for success.
466 Arch Public Health. 2024;82(1):26. do0i:10.1186/s13690-024-01313-5

467 26. Sinuraya RK, Nuwarda RF, Postma MJ, Suwantika AA. Vaccine hesitancy and equity:
468 Lessons learned from the past and how they affect the COVID-19 countermeasure in
469 Indonesia. Glob Health. 2024;20(1):11. doi:10.1186/s12992-023-00987-w

470 27. Bangura JB, Xiao S, Qiu D, Ouyang F, Chen L. Barriers to childhood immunization in sub-
471 Saharan Africa: A systematic review. BMC Public Health. 2020;20:1108.
472 doi:10.1186/s12889-020-09169-4

473 28. World Health Organization (WHO). Guideline on health policy and system support to
474 optimize community health worker programmes. Geneva: WHO; 2018. Licence: CC BY-
475 NC-SA 3.0 IGO. Available from:
476 https://iris.who.int/bitstream/handle/10665/275474/9789241550369-eng.pdf

477 29. Eze P, Lawani LO, Acharya Y. Short message service (SMS) reminders for childhood
478 immunisation in low-income and middle-income countries: a systematic review and meta-
479 analysis. BMJ Glob Health. 2021;6(7):¢005035. doi:10.1136/bmjgh-2021-005035

-25-


https://cms.wellcome.org/sites/default/files/2020-12/effective-ways-to-increase-vaccination-rates.pdf
https://cms.wellcome.org/sites/default/files/2020-12/effective-ways-to-increase-vaccination-rates.pdf
https://iris.who.int/bitstream/handle/10665/275474/9789241550369-eng.pdf
https://doi.org/10.1101/2025.05.23.25328222
http://creativecommons.org/licenses/by/4.0/

