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Abstract

Introduction: Rural populations, particularly in Africa, suffer worse health outcomes from poor health services access.
Community health workers (CHWs) effectively improve health outcomes, but the best means for CHWs reaching rural
populations is unknown. Since Zambia is predominantly Christian, this study explored the use of CHWs through churches
as an existing community structure for promoting preventive health behaviors, specifically rotavirus vaccine uptake.
Methods: A noncontrolled cross-sectional study of 32 churches receiving a packaged intervention of diarrhea prevention
and treatment messaging was conducted with repeated time points of data collection over |3 months (2013-2014) in the
Kafue District of Zambia. Two churches were selected for each of the |17 catchment areas, and CHWs were identified
and trained in the intervention of promoting 4 key messages related to diarrhea prevention and treatment: hand washing
with soap, exclusive breast-feeding, rotavirus vaccination, and treating diarrhea with oral rehydration solution and zinc.
The intervention was conducted within existing church’s women’s groups, and data was collected on attendance and the
distribution of Rota Cards for tracking rotavirus immunizations. Results: Nineteen (59%) churches completed the study,
and CHWs delivered health messages at a total of 890 women’s group meetings. The overall reach of the intervention
was to 37.0% of church-attending women, and the efficacy was 67.7% (317 of 468 Rota Cards collected at health centers).
Discussion: Implementing community health programs is often expensive and unsustainable, but the reach and efficacy
levels achieved through existing structures like churches are encouraging in resource-constrained countries. Churches
can be effective channels for delivering health prevention strategies to often difficult-to-reach rural populations. Further
research is needed to investigate the impact of the intervention on health outcomes.
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Introduction water and poor sanitation. Diarrhea is the third leading
cause of child mortality in Zambia, leading to an estimated
15 000 deaths per year, a third of which are due to rotavirus
infection.’

Rural populations worldwide have less health care access
and worse health outcomes than urban populations, with

. . . .. 1 .
rural Africa suffering most from these disparities.” Sixty Rotavirus is the most common cause of severe acute gas-
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economy—all of which prevent health care from reaching
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deaths.®® Impoverished rural households are at highest risk
for child mortality.’ In an effort to curb this risk, rotavirus
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vaccines with clinical efficacy and safety have been intro-
duced in 19 countries in Africa in the past 3 years, including
in Zambia.®”’

Community health workers (CHWs) are trained commu-
nity members who are recognized and supported by the
health system.'’ They are effective means for promoting
health messages and improving immunization rates, but more
research is needed to assess their effectiveness in delivering
prevention information, particularly in sub-Saharan
Africa."""® Eighty-seven percent of Zambia is Christian, and
church is a large part of rural Zambian culture, yet the role of
CHWs in church structures is understudied.'* One random-
ized controlled trial in North Carolina attempted to evaluate
the role of CHWs in rural African American churches, but it
was of poor quality and was underpowered.'*'® Churches are
a valuable existing structure for CHWs to tap into as a means
of spreading prevention messages, specifically regarding
diarrheal disease and rotavirus vaccination.'”!

In conjunction with the Centre for Infectious Disease
Research in Zambia’s (CIDRZ) efforts to pilot the national roll-
out of rotavirus vaccination in Zambia, a strategy was devel-
oped for CHWs to deliver health messages regarding diarrhea
and rotavirus vaccination within women’s groups at Christian
churches in a rural district of Zambia. While previous work has
been done in African American churches, this approach was
novel as it was set in rural Zambia and could potentially influ-
ence CHW policies and practices in the future. This study
sought to evaluate the reach and efficacy of this novel commu-
nity health outreach strategy within a rural community.

Methods

Ethics Statement

This work was part of the Ministry of Health’s approved
implementation program. No specific ethical review was
sought. Based on the government’s approval of the project, a
waiver was obtained from the University of Zambia
Bioethics Committee.

Study Setting

The study was conducted in Kafue District, a rural district
in Lusaka Province. The total population is 242 754, of
which 121 433 are female.”® Nearly the entire population is
Christian and attends a variety of local churches.

Study Participants

All women with children younger than 5 years belonging to
women’s groups in selected churches in Kafue District were
targeted for this study. Two Christian churches were selected
by convenience sampling in each of the 17 catchment areas,
defined as the communities surrounding a health facility.
Christian churches were eligible for selection if they had (a)

ROTA VACCINE PROTECTS YOUR
CHILD AGAINST SEVERE
DIARRHOEA

Dose 1: Between 6 and 15 weeks

Dose 2: Between 10 and 24 weeks

Date Card Received:

Date Vaccine Received:

glls.
-

Get Your Child Vaccinated :,
at Your Nearest Clinie &;ﬂ’j

CIDRZ

Figure |. Sample Rota Card.

the flexibility to hold health education sessions, (b) a CHW
as a member their congregation, and (c) the ability to hold a
women’s group meeting as part of a church activity.

Study Design

This study was a community-based, single-armed, open-label
design to promote diarrthea prevention and treatment via
women’s church groups. The 4 key messages were exclusive
breast-feeding, hand washing with soap, rotavirus vaccina-
tion, and diarrhea treatment with oral rehydration solution
and zinc. In the interest of sustainability, only churches with
existing women’s groups were sought for participation.

Intervention

The intervention was delivered weekly, with each of the four
health messages covered in a month (1 per week) and cycled
monthly. A training manual and flip chart outlined the 4 key
messages. Materials were designed to guide users’ commu-
nication with women’s groups and approved by the Ministry
of Community Development Mother and Child Health.
Rotavirus immunization card invitations (Rota Cards) were
handed to mothers with infants below the age of 15 weeks
(Figure 1). Mothers were encouraged to present the Rota
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Card to a health care provider when their infants were immu-
nized against rotavirus. CHWs, community development
assistants (CDAs), and environmental health technicians
(EHTs) were trained on the field manual and flip chart.
Trained CHWs facilitated health-related workshops within
church’s women'’s groups and documented all relevant activ-
ities. EHTs/CDAs supervised the CHWs and collected
reports monthly. The project team conducted quarterly sup-
portive supervision visits to mentor CHWs and discuss
progress.

Data Collection

A data collection tool was developed to capture weekly
health education activities. Variables included the number
of women attending church, the number of women attend-
ing women’s groups, the number of rotavirus vaccine-
eligible infants (<15 weeks), and the number of Rota Cards
distributed. When infants presented for immunization at the
health facility, the provider completed and retained the Rota
Card in a designated box placed at the health center, which
the EHT/CDA collected monthly.

Data Analysis

The primary outcomes were reach and efficacy. Reach was
defined as the extent to which the target population received
the health messages. It was calculated as the average num-
ber of women attending the group sessions divided by the
average number of women in the church over the period of
intervention, expressed as a percentage. Efficacy was
defined as the extent to which the health messages changed
health behavior through the immunization of eligible
babies against rotavirus. It was calculated as the total num-
ber of cards collected at the health center divided by the
total number of Rota Cards distributed to women, expressed
as a percentage. The analysis was disaggregated by church,
and churches were included if they completed a minimum
of 4 months of intervention because of how incomplete
reported data was for churches with fewer than 4 months.
Analysis was performed using SAS 9.3 and Microsoft
Excel.

Results

Sample

Thirty-two churches were recruited and 2 declined to be
part of the program (Figure 2). Nineteen churches com-
pleted at least 4 months of intervention and were included
in the analysis, ranging from 6 to 13 months. A total of 64
CHWs, 15 CDAs, and 11 EHTs were recruited and trained.
The project team conducted four mentoring visits over the
course of the year. The characteristics of the final sample of
19 churches are outlined in Table 1.

34 Churches

Selected via

Convenience
Sampling

9 Declined

25 Churches
Recruited (2 CHWs
per church recruited
and trained)

3 Churches Fell Out
During Intervention
Period

22 Churches
Retained (72,679
total female church
service attendance)

890 Women'’s Group
Meetings

830 Infants Eligible
for Rotavirus
Vaccine

362 Cards Failed to
Be Distributed*

468 Rota Cards
Distributed

60 Rota Cards 257 Rota Cards 151 Rota Cards Not
Collected by EHT at Collected by Project Brought to Clinic or
Clinics Team at Clinics Lost

Figure 2. Overall flow of churches, participants, and Rota
Cards.

*Almost all of this discrepancy can be explained by the likely inaccurate
number of eligible babies reported by the Railway-UCZ church (357
eligible babies, 4 cards distributed). If excluded from analysis, only 9
cards failed to be distributed overall.

Summary of Data

The 19 churches averaged 99.9 women per church service
(SD 111.8, interquartile range [IQR] 50.6) and 37.0 women
per group (SD 28.7, IQR 23.0). When averaging the sam-
ple of 19 churches, the average reach was 44.6% (95% CI
35.6% to 53.5%) and the average efficacy was 182.4%
(95% CI 134.4% to 350.3%). The project’s overall reach
was 37.0% and efficacy was 67.7% across the 19 included
churches. When evaluating all 25 churches that reported
data, the overall reach was 35.0% and efficacy was 65.0%.

Discussion

The study’s overall reach and efficacy rates demonstrate
that churches in developing countries can be effective
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Figure 3. Reach and efficacy by church.

conduits for delivering preventive care messages to rural
populations, specifically immunization promotion. This
study developed an important new methodology of tracking
individual health behaviors in a low-income rural setting
through the Rota Card system. Though previous literature
supported CHWs as particularly effective regarding exclu-
sive breast-feeding and immunization coverage, it was
believed that one-on-one personal encounters were required
through door-to-door canvasing.""" This study demon-
strates that using existing structures within churches for
group preventive health promotion can link rural mothers to
new vaccines through a low-cost community initiative.
Our efficacy rates ranged from 0% to 1800%, which sug-
gests that rural populations are dynamic between catchment
areas. Rota Cards were not differentiated based on where
they were distributed; it was impossible to determine if an
infant’s Rota Card turned in at the health center originated
from the catchment area’s closest church or not. It is com-
mon cultural practice for young mothers to relocate to the
parents’ homestead and stay there around the period of
delivery before moving back to their own home. Aggregate
data in resource-poor rural settings may need to adapt to the
flow of individuals between homes and clinics.
Environmental health technicians consistently visited
churches monthly but did not routinely collect Rota Cards
from health clinics. Thirteen of the 19 churches included in

analysis averaged at least one EHT weekend visit per
month on average, boosted through transport fee reim-
bursement, but only 60 of the 317 Rota Cards collected at
clinics were collected by EHTs. The study team had to col-
lect the remaining 257. While this is consistent with previ-
ous evidence of unsatisfactory record keeping in 2 rural
Kenyan hospitals, it is also surprising since EHTs should
be visiting health facilities regularly.”' Future efforts work-
ing with EHTs and other governmental health officials
should attempt to garner more buy-in from assisting staff
as well as developing electronic data capabilities.

A major strength of this study was the innovative use
of Rota Cards for tracking health behaviors. It provided
direct evidence that rural communities reached through
church can be linked to health facilities. Second, it sug-
gests that existing rural structures like churches can be a
sustainable addition to health systems’ outreach activi-
ties in low-resource communities. In Zambia, where the
doctor to population ratio is in excess of 1 to 14 000, and
the nurse to population ratio is 1 to 1700, there is no
other way to effectively reach the population with heath
care than to capitalize on such existing structures.”

Several limitations existed in this study. First, aggre-
gated women’s group attendance does not delineate how
many unique individuals attended health sessions, so the
assumption that the same cohort of women came each
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week underestimated reach. Second, lack of a control
group led to an overestimate of efficacy since it is
unclear what proportion of rotavirus vaccination behav-
iors were due to the CHW’s health messaging versus
mothers’ initial intent to immunize their children regard-
less of health messaging. Third, knowledge and attitudes
were not directly measured to more directly assess
health-messaging efficacy. Fourth, many mothers did
not remember or were confused on when to drop off
Rota Cards, leading to an underestimate of efficacy.
Fifth, the inability to verify the actual number of eligible
babies within the church because mothers might not
bring babies younger than 15 weeks to church in an
attempt to protect them from infections underestimated
efficacy. Sixth, some CHWs complained about not
receiving any form of money for the work they were
doing and the study did not offer any incentives. This
could be one of the reasons that churches dropped out of
the study. Finally, a large number of eligible babies did
not receive Rota Cards, but this can almost entirely be
explained by the likely inaccurate reporting of 357 eli-
gible babies and only 4 cards distributed by the Railway—
UCZ church (Figure 3).

Future studies should examine how much knowledge is
gained and how health behaviors change compared with a
control group through church-based preventive health pro-
motion. This study could be improved and extended by add-
ing a control group, assessing baseline knowledge and
attitudes about a health topic, assessing change in knowledge
and attitudes after health programming, tracking individuals’
attendance and knowledge scores rather than aggregate track-
ing, better training CHWs for data collection, adding more
quality control to limit missing data, and designing incentives
to retain churches and reduce the attrition rate.

Conclusion

Churches are effective existing community structures for
community health workers to use as a platform for commu-
nicating preventive health messages to rural populations in
low-income countries.
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