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ABSTRACT

Introduction: Considerable attention has been directed towards implementing and strengthening
community health management information systems (c-HMIS) in low-and middle-income countries.
In 2012, the Zambian Ministry of Health with the support from the Clinton Health Access Initiative
developed a c-HMIS. Guided by the by Atun’s framework for integrating interventions in health
systems, we explored the acceptability and adoption of the c-HMIS in the community and district
health system in Mpongwe District, Zambia.

Methods: A qualitative case-study design was used to examine the integration process of the c-HMIS.
Data were collected through phone-based in-depth interviews with 66 purposively selected partici-
pants from the community, facility, district, provincial, and national levels (including Neighborhood
Health Committees leaders, community-based volunteers, community health assistants (CHAs), CHA
supervisors, and Ministry of Health officials). Data were analyzed using thematic analysis.

Results: The nature of the problem, which included the persistent issue of data quality deficiency
motivated the Ministry of Health and stakeholders to adopt the c-HMIS. The attributes of the c-HMIS
intervention such as the provision of data collection tools, training stakeholders in using these tools
and the perceived simplicity of the c-HMIS facilitated the adoption process. Further, health system
characteristics such as timely availability of data and improved health information feedback processes;
as well as the broader adopting context such as community participation promoted community
ownership of the c-HMIS. The c-HMIS implementation barriers included challenges with data collection
tools and digital platforms.

Conclusion: Overall, our findings indicate that while the c-HMIS has substantial potential to strengthen
health information management systems, its sustained integration within the community and district
health systems depends on leveraging some of the identified enablers and carefully addressing
systemic, health system, and contextual barriers.

Keywords: Community, management, information, participation, health system.
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availability, quality and use of the data to inform health
sector reviews, planning and monitoring of the health
system’s performance [2]. They provide a mechanism
for data collection, storage and analysis to support the

Sound and reliable information is the foundation for
decision-making across all health systems [1]. Health
information systems are important as they improve the
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management of health care delivery systems at all lev-
els including the community [3,4]. At lower levels,
community health management information systems (c-
HMISs) are designed to link all stakeholders, healthcare
providers, consumers, providers, purchasers, payers,
and researchers in the community health system [3,4].
As such, c-HMISs are a crucial tool in the optimal func-
tioning of a community health system [5,6]; defined as
“the set of local actors, relationships, and processes engaged in
producing, advocating for, and supporting health in commu-
nities and households outside of, but existing in relationship
to, formal health structures” [7]. Collecting routine health
information enables timely access to accurate, reliable
data on the health of communities, which supports the
provision of appropriate services [8-10].

The implementation of c-HMISs in a well-
coordinated manner across different sectors at com-
munity level is crucial for attainment of better health
outcomes [11]. The nature and pattern of c-HMIS have
changed over time whereby some low resource settings
are migrating from utilizing paper to digitalized infor-
mation systems [11-13]. Overall, acceptance and use of
the c-HMIS have not been optimal, and not many stud-
ies have interrogated why this is the case [3,4]. Studies
mainly conducted on the formal health system have
shown that implementation of c-HMIS is affected by
several barriers. First, there are various forms of c-HMIS
mobile data collection applications that seek to replace
pen and paper [3]. Additionally, there are technical
barriers such as weak ICT infrastructure and inadequate
human capacity including limited digital literacy among
health workers [3,4]. Organizational and policy barriers
such as limited finances, lack of clear national e-health
policies, leadership also hinder the implementation pro-
cess of c-HMIS [3]. Finally, data quality concerns as well
as broad sociocultural barriers such as privacy concerns
within communities also affect the implementation of
c-HMIS [3,4].

In 2012, the Zambia Ministry of Health (MoH) rec-
ognized a huge gap in ¢c-HMIS and therefore, devel-
oped and implemented the c-HMIS in the same year,
with the support from the Clinton Health Access Initia-
tive (CHAI) and the Department of International Devel-
opment (DFID). The c-HMIS was used by community
health assistants (CHAs) and community-based volun-
teers (CBVs) — individuals that support health facility
staff with the provision of basic health services in the
community [14]. CBVs are coordinated by Neighbor-
hood Health Committees (NHCs) — community-based
non-partisan health management structures composed
of residents in a defined catchment area that act as a
link between the community and their nearest Health
Centre/Health Post (HC/HP). The NHC is the lowest
community structure in the health care system [15]. The
NHC is divided into smaller sections called zones [16].
The CHA is a cadre that is formally trained to bridge the
gap between facility and community by providing basic
health services in the community [17]. The CHA also

supports facility staff with the provision of basic health
services at the facility level [17]. CHAs move door-to-
door providing health services and record the data of
the services they provide using household and patient
registers [18]. CBVs and CHAs collect, aggregate and en-
ter community health service delivery data. The CHAs
use the Health Information Aggregate forms known as
HIA4a while CBVs use the HIA4b forms. HIA4a covers
disease and service delivery data by the CHAs for the
entire catchment area of a health post (aggregating com-
munity data across all zones of the health facility) while
HIA4b covers disease and service delivery data by CBVs
in their respective zones. The data collected by the CBVs
is submitted to the NHC secretary who compiles and
enters the information on the HIA4b booklet.

In 2019, the MoH, with support from CHAI, decided
to pilot the c-HMIS in Mpongwe District, Copperbelt
Province. To pilot the c-HMIS, meetings focused on
building the capacity of provincial and district health
managers to plan, implement and monitor performance
of c-HMIS, as well as training workshops for CHAs,
NHCs, CBVs and health workers in c-HMIS were con-
ducted. Additional activities were providing user rights
for health workers to enter c-HMIS data in DHIS2 at
facility level. Further, quarterly health center committee
(HCC) meetings to use c-HMIS data to make decisions
including the development and use of community action
plans were conducted. The HCC is a group of people
elected from among the executive committee members
of all the NHCs from all zones under a catchment area
of a health center/health post.

Research conducted in Zambia and other low- and
middle-income countries (LMICs) has largely con-
centrated on the generation, flow, and utilization of
community-based health information system data, em-
phasizing data pathways, accessibility, feasibility, and
real-time access [3,19-21]. In Zambia, most studies on
community health systems have examined incentive
structures, management practices, and the evolving role
of the CHAs in primary health care delivery, alongside
broader implementation challenges [5,22]. However,
limited attention has been paid to the socio-technical
and institutional mechanisms shaping the acceptability,
adoption, and integration of the c-HMIS within local
health systems [23]. Addressing this gap is essential
to understanding how c-HIMS can be institutionalized
within Zambia and other similar settings [5-8]. This
study aimed to address this gap by exploring the fac-
tors that shaped the acceptability and adoption of the
c-HMIS in the community and district health system in
Mpongwe District, Zambia. This study is significant as it
has the potential to inform the MoH and all community
health stakeholders about the necessary processes to
effectively implement a successful c-HMIS. Further, un-
derstanding integration of health interventions is crucial
to promoting efficient utilization of resources in health
systems [24].



A conceptual framework on the integration of health
innovations into health systems by Atun et al, guided
data collection and analysis [25]. This conceptual frame-
work was selected because it recognizes that integrating
c-HMIS into a given context is both relational and com-
plex [25]. Integration occurs within plural provider en-
vironments shaped by diverse norms and values, as well
as informal, horizontal mechanisms that influence co-
ordination and accountability across communities and
contexts [25]. Further, the conceptual framework has
been used to study the integration of similar interven-
tions in community and district health systems in Zam-
bia [17,24]. According to this framework, examining
the integration process requires exploring the nature of
the problem being addressed by the intervention to be
integrated such as the lack of comprehensive data for
decision making in this case. The framework also un-
derscores the adoption system, which involves actors at
community, health facility and district levels as well as
the supportive infrastructure. Finally, it explores health
system characteristics, including financing, medical sup-
plies, and tools, as well as the broader socio-cultural
factors that shape c-HMIS implementation (Figure 1).

Broad context

Health system characteristics

-

1

Tntervention

Adopting
system

Problem

Broad context

Figure 1. Conceptual framework for analyzing
integration process (adopted from Atun et al. 2010).

The study was conducted in a rural setting in
Mpongwe District in Copperbelt Province, Zambia. The
district has a population of 135,486 according to the
2022 Census. The health system is led by the Mpongwe
District Health Office which coordinates planning, su-
pervision, procurement, and reporting across facilities
and community structures. Mpongwe Hospital is a
key facility serving a largely rural catchment area and
providing outreach services. The c-HMIS is used by
CHAs and CBVs who support basic community services;
CBVs are coordinated by NHCs—the lowest community
health structure linking communities to nearby health
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centers/posts.

A qualitative case-study design was employed to
conduct an in-depth exploration of the integration of
the c-HMIS into the district health system in Mpongwe,
Zambia. A case study involves an in-depth, contextual
analysis of a case to understand a complex phenomenon
within its real-life settings [26]. In this study, the case
was the district, its context, actors, and systems that
shaped the integration process (the phenomena) of the
c-HIMS. This design was deemed suitable as integration
of c-HIMS is a complex, context-dependent process in-
volving multiple actors such as health workers, CHWs
and community members.

Table 1. Participants characteristics.

Respondents No. of No. of Total
Interviewed male female

CHA 6 5 11
Supervisors

CHAs 11 12 23
CBVs 12 2 14
NHC secretary 2 1 3
NHC chairman 3 1 4
NHC member 3 0 3
District / 6 0 6
provincial staff

Ministry of 1 1 2
Health - ICT

Department,

National level

TOTAL 44 22 66

The study population included stakeholders in-
volved in the implementation and use of the c-HMIS
at community, district/provincial, and national lev-
els: CHA supervisors, CHAs, CBVs, NHC leaders and
members (chairperson, secretary, and members), dis-
trict/provincial health staff, and Ministry of Health ICT
Department staff (national level).

Participants were eligible if they were >18 years,
worked at community, district/provincial, or national
level, and were directly involved in implementing, super-
vising, managing, or using c-HMIS. Participants had to
be willing and able to provide informed consent. Those
not involved in c-HMIS or unable/unwilling to consent
were excluded.

Data was collected in one district which was purpo-
sively selected because it was the only one where the
c-HIMS was piloted. All the health facilities where the c-
HIMS was piloted were included in the study. As shown
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in Table 1, qualitative data was collected from 66 respon-
dents. In these facilities, all CHAs and their supervisors
were included in the sample. We included all the ac-
tors that were trained and involved in implementing
c-HIMS at various levels of the health system. Data sat-
uration, which, according to Guest, is the stage when no
additional new information can be attained was reached
during data collection [27]. This was discussed with
the data collection team and validated during coding
process by the coding team [28].

Data were collected through phone-based in-depth
interviews as physical interviews were not feasible due
to COVID-19-related travel and meeting restrictions. An
experienced team of data collectors, all holding at least
a bachelor’s degree and with over four years of data col-
lection experience, conducted the interviews under the
supervision of four senior researchers. Prior to data col-
lection, the team completed a one-week intensive train-
ing on qualitative interviewing, use of interview guides,
audio recording, and research ethics. Data collectors
were guided by an interview guide developed by the
authors and refined collaboratively with the team. The
guide was structured around the main thematic compo-
nents of Atun’s framework for analyzing the integration
process. A pilot study was conducted to pre-test and
refine the tools and procedures, strengthening the relia-
bility and validity of the data collection process.

We minimized potential power dynamics between us
and CHWs through adopting various strategies. These
included using local language, fostering respectful envi-
ronment, appreciating their experiential knowledge of
the context that shaped the implementation of c-HIMS,
seeking informed consent and emphasizing confiden-
tiality.

The interview guide examined stakeholders” expe-
riences with the c-HIMS across key domains. Ques-
tions explored pre- c-HIMS data collection and use, data
availability challenges, and effects on planning, service
delivery, and community health. The guide assessed
understanding of c-HIMS, when and how it was intro-
duced, training and support activities, data collection
roles, reporting tools, as well as communication and
submission flows from community to facility and dis-
trict levels. The interviews probed how c-HIMS data are
used in decision-making, planning, and review meet-
ings, and compared c-HIMS with previous information
systems. Additional questions examined factors influ-
encing adoption, alignment and compatibility with other
health information systems, and perceived effects on
accountability, governance, and resource allocation. Fi-
nally, participants discussed implementation challenges,
feedback loops, and recommendations for improvement.

All audio recordings were transcribed verbatim and
translated for analysis with all identifiers redacted from
the interview transcripts before analysis. To ensure good

data quality, each interview transcript was checked by
the research team to ensure responses were in line with
the objectives of the study and language translations
were accurate.

The data was analyzed thematically [6]. Transcripts
were read multiple times for data familiarization and
identification of initial codes by the research team. A
codebook was then developed through an iterative pro-
cess of reviewing and discussing the preliminary codes
and assigning them to the appropriate themes. NVivo
12 software was used to code, categorize, and manage
the data. To enhance the credibility of findings, the data
was coded by six members of the research team. The
coders independently coded transcripts and compared
the coding to establish inter-coder reliability.

Approval to undertake the study was obtained from
CHAU’s internal Scientific and Ethics Review Committee,
the Excellence in Research Ethics and Sciences Institu-
tional Review Board (IRB Ref No. 2020-Jul-004), and the
National Health Research Authority. Oral informed con-
sent was obtained and documented through recorded
phone interviews conducted prior to data collection.
Participation was voluntary, and participants were in-
formed that they could decline to answer any question
or withdraw at any time without penalty. To protect
privacy and confidentiality, no personal identifiers were
included in the transcripts or reports, while the record-
ings and study files were securely stored with access
limited to the research team. The study was assessed as
minimal risk, with no expected direct benefit to respon-
dents; however, findings may help strengthen commu-
nity health information systems and service delivery.

The results have been structured around the main
thematic areas of the Atun et al’s integration framework
including the nature of the problem, the intervention
(the c-HMIS intervention), and health system charac-
teristics. The broader context and the adoption system
were merged into one theme, broader adopting context,
as the findings were similar (Table 2).

Poor quality of data was one of the issues which ne-
cessitated the development and implementation of the
new health information management system. Prior to
this system, respondents reported that the main method
of reporting health information from health facility and
across the health system was paper based. Respondents
noted that relying only on paper-based reporting was
problematic. In some cases, information would go miss-
ing due to some pages from the exercise books being
torn apart.



“Before it became electronic, it was paper-based
recording tools. They would then give the stake-
holders at the health facility, then to district, to
province until it was aggregated at national level.
So, it was paper based throughout. And we were
using books, forms were also used although not
standard” (IDI number 51, District staff)

Most respondents narrated that there was no stan-
dardized community health information system as the
paper-based tools were not uniform across facilities. It

Table 2. Main themes and subthemes in the results.
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was reported that there was no clearly defined struc-
ture and communication channel through which health
information was reported.

“There was no standard template, people would
report as they feel but with the c-HMIS, we have
realized there’s a standard way in which data
must be.” (50, IDI, CHA, Coordinator, Dis-
trict staff)

Main theme Subtheme

Categories

Nature of the problem
uptake of c-HMIS

The c-HMIS Intervention
implementation process

The c-HMIS characteristics inhibiting

implementation process

Health system

characteristics implementation of c-HMIS

Health systems characteristics limiting

implementation of c-HMIS

Broader adopting

context implementation process

Contextual barriers to implementing c-HMIS

Gaps in health information management and

The c-HMIS characteristics enabling

Health systems characteristics facilitating

Contextual factors facilitating the c-HMls

e Weak data management systems

e Capacity building and support
e System improvement and usability

e Limitations in data collection tools and
infrastructure

e Data quality and reporting challenges

e Gender inclusive tool design

e Strengthened health information
management

e Enhanced planning and decision-making

e Strengthened service delivery and
accountability

e Human resources and motivation
constraints

e Community participation and ownership
e System usability and compatibility

e Logistical and infrastructure barriers

e Sociocultural and human capacity
challenges

e External and environmental disruptions

The participants at most of the facilities complained
of delayed submissions of reports. Others stated that
in certain cases, reports were not submitted altogether.
Delays in reporting were partly due to the old data collec-
tion system that was not properly linked to other existing
health information systems at the provincial level. As
a result, they noted that data collected using the paper
method was not routinely reported beyond the health
facility.

“There was no formal reporting tool to chan-
nel that data upward. So, the data was just sit-
ting at the health facility.” “Basically... at our
level provincial office, that data wasn't trickling
through” (IDI number 48, Provincial staff)

In the introduction of the c-HMIS and consequent
implementation, identifying actors who would be in-
volved in the implementation at the community level
was the first cardinal activity. In each health facility, it
was reported that an attempt was made to select people
from respective zones. It was stated that various com-
munity health workers such as the CHAs, NHCs, and
CBVs were trained to collect and report data.

“Or I can say now we are many, so the problems
are now reducing. The challenges now are not
too many because manpower is now increased”
(IDI number 23, CHA)
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The follow up phase during the program implemen-
tation process was the distribution of standardized MoH
approved tools. It was reported that the c-HMIS was
easy to use because it had clear instructions on how
CHWs could operate it, which information to collect
and the types of health services they offered in the com-
munity.

“The new system is easier than the old one be-
cause it explains in detail, and it highlights. For
example, when you go on environmental cases it
explains and tackles everything and even when
looking at malaria cases it tackles everything”
(IDI number 39, CHA)

Respondents reported that the c-HMIS system was
easily accepted by the CHWs and staff at the district
level because it easily availed critical health informa-
tion. It was indicated that this information could inform
decision making with respect to delivery of health ser-
vices at different levels of the health system including
community, facility and district levels.

“ At the community level, what led to the accep-
tance of the system is that those at the facility,
cannot manage to know the information from the
community, they would not hear it quickly if there
were no CBVs to collect the information as they
are just found at the center and if they want to
know the information of how people are living
in the community they can now quickly know
unlike if there wasn't this system” ( IDI number
12, CBV)

Health care providers at the facility indicated that
one challenge faced in the reporting system was inade-
quate understanding of the tools as some health workers
were not trained. Because of this, some facility staff and
CHAs reported that they had difficulties validating the
accuracy of the data collected.

“So, in terms of the education of some people,
there are some gaps (low levels of literacy). Some
people don’t know why they are filling the report
and because of the lack of appreciation of the sys-
tem, people may also not appreciate the authentic-
ity or the value of it” (IDI number 50, District
Staff)

Due to the large number of zones in the district, it
was stated that, at times, the data collection tools run
out and CHWs had to improvise by using paper-based
ones, which would sometimes go missing.

" And then two of course is to make the tools avail-
able all the time. Because sometimes you find that
the registers have run out and people have to im-
provise, and when they are improvising certain
elements are not captured. So, there is a need for
the continuous supply of the tools for collecting
the information” (IDI number 52, Provincial
staff)

Another aspect which needed to be addressed was
the possibility of reporting using digital platforms. Re-
spondents recommended the need to be equipped with
digital platforms including smart phones installed with
social media platforms such as WhatsApp and others
so that they could easily submit data without having to
physically take reports to the health facilities.

“The system can be improved especially in our
place, if they can allow us to use the WhatsApp.
Because WhatsApp can reach faster than these
copies. You send via WhatsApp and then later
you send also the copies. If they can also buy for
us these big, big phones for reporting information
only” (IDI number 46, CHA)

The participants indicated that the health informa-
tion collected in the c-HMIS mainly captured data on
women and children’s wellbeing. However, data on
men’s health and other health and gender indicators
were hardly included. Therefore, it was suggested that
the system be revised to include health data that is gen-
der inclusive.

“Ok for the women and the children they are there.
Now for the men they are not there. For exam-
ple, STIs we would like this to be added” (IDI
number 31, CHA)

Some respondents indicated that feedback process in
c-HMIS was quicker and done immediately after submit-
ting the report. The feedback focused on issues raised in
the report-data completeness, accuracy, interpretation,
decision-making, and availability of c-HMIS materials
such as bicycles and tools.

“For this time the feedback is good because in the
past there was nothing like when you go in the
community and write the challenge and you take
at the Centre, they did not make an effort to go
and see the community” (IDI number 22, NHC)

In addition, it was suggested that the c-HMIS had
promoted timely submission of reports because the ac-
tors had specific dates when they were supposed to re-
port.



“The system is time-bound. You have to report
timely. If you miss the period, the information
is kind of distorted” (IDI number 53, District
staff)

Furthermore, respondents noted that the new sys-
tem had ensured data was uniform across communities
and facilities. The standardised tools enabled CBVs and
facilities without CHAS to access standardised informa-
tion.

“The other thing is that even for facilities that
don’t have CHAs but only CBVs, they are able to
have the standard information with those facilities
which have CHAs so that gap is not even seen”
(IDI number 47, CHA)

Respondents indicated that the data was fundamen-
tal to decision-making, evidence-based planning, and
resource allocation across all departments of the health
system. They noted that data from the c-HMIS had in-
formed the development of activities such as the con-
struction of sanitation facilities as well as the promotion
of maternal and child health, for example.

“The data is used for planning, making decisions,
resource allocation and reporting programs that
they are conducting. For example, ODF (open
defecation facilities) programs or activities may
rely on this information to see how many com-
munities have such facilities. Mother and child
health programs can also get information from
the c-HMLIS to implement their programs” (IDI
number 54, District staff)

The data was reportedly also used for mapping key
health issues in communities including diseases and
their causes, as well as pregnant women in the zones
who needed to attend antenatal programs.

“It is also useful in that we are able to know the
number of pregnant women in the zone who need
to attend antenatal programs and also the number
of households following the sanitation programs
of having pit latrines and hand washing basins”
(IDI number 56, District Staff)

The c-HMIS was viewed as vital as it helped in track-
ing changes over time during the implementation pro-
cess. It was reported that the system had indicators
which stakeholders can use to assess progress or lack
of it overtime. It was further stated that the commu-
nity would use the data to identify areas that needed
attention and develop appropriate health activities.

“With this information we are able to know the
trend in terms of community challenges between
months for example we are able to know if the
problem is growing or reducing; and if we com-
pare this month and the past month and then solve
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those problems going forward” (IDI number 30,
CBV)

The respondents further observed that the c-HMIS
had promoted human resource governance through en-
hancing supervision and monitoring of CHWs perfor-
mance. This improvement was possible through col-
lecting monthly data on the activities conducted in the
community by the CHAs and CHWs .

“What I would say is that this system has helped
to monitor the data collected and to supervise
CBVs and NHCs. The system is also helping to
make sure that each actor works and does what
they are supposed to do every month to make sure
that the data gets to the facility and then the facil-
ity to the district. If you are not doing your part
it will show” (IDI number 47, CHA)

It was reported that c-HMIS had contributed to in-
creased referrals from the community to the facility and
the documentation of these referrals because it was a
prerequisite (in the c-HMIS) for stakeholders to report
any referrals they did. Further as people collected data,
they could easily identify the health challenges and en-
courage the affected people to go to the health facility.

“Where these SMAGs are working and report-
ing in the HIA4B, you find that there is that part
where they have to refer, we refer and maybe see the
patient and then we send them feedback, so even
in the report they will indicate that this month
maybe this and that person was referred and feed-
back came” (IDI number 07, Facility staff)

At the district level, it was stated that few personnel
were dedicated to data entry to produce the final reports.
This was a challenge as reports (HMIS) from the district
were not produced on time thereby affecting planning
and decision making at the district level.

“Right now, there is one information officer based
at the district health office. The same person has
got 31 health facilities and each of these facilities
produces three reports. So, we're seeing this per-
son in a month trying to enter about 500 reports,
which is a huge task. So, we see the reports entered
very late.... Otherwise, the delays negatively af-
fect the utilization of these reports and decision
making” (IDI number 48, District staff)

Another widely reported challenge was the inade-
quate incentives for CHWs. The lack of incentives, par-
ticularly monetary ones, was disadvantageous, as most
CHWs either declined to help collect data or submitted
reports late. CHWs also complained that they were not
incentivised for the services they provided to the facility.
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“The bad thing is on the people involved in the
system, (CBV's) they can work but not effective
because it is voluntary and they are not paid”
(IDI number 57, CHA)

The implementation of the c-HMIS reportedly en-
couraged community engagement and promoted com-
munity ownership and responsibility. It was noted that
now more than before, the community was engaged in
action planning including coming up with solutions to
health problems in the community.

“During action planning we sit with the commu-
nity and allow them to mention the diseases that
are common in their area. Then we discuss what
we can do to prevent or cure the diseases affect-
ing the community and find the solution together
with the community” (IDI number 32, CHA,
Mushipashi health post)

Respondents observed that community engagement,
ownership and responsibility had resulted in health in-
terventions or services addressing the felt or experienced
needs in the community. They indicated that this was
possible because the new c-HMIS had allowed the com-
munity to plan based on the data collected in each area.
A good example of community ownership and respon-
sibility came from Chisanga health post in Mpongwe
District where the chief provided land for use by the
health facility to build a maternity wing that would re-
duce the problem of home deliveries.

“The system helps planning for a particular com-
munity according to their needs not like what we
used to do in the past where you could just plan
on information because that is what you collected
in one area. But then you find that when imple-
menting maybe another area has more and bigger
problems than the area where you collected data”
(IDI number 47, CHA)

District level stakeholders revealed that the c-HMIS
was readily accepted because health workers were al-
ready familiar with the system, having previously used
itat both the facility and district levels; the only modifica-
tion involved extending data collection to the community
level.

“We already had this system at the facility and
district level. So, it was just a plus for us to have
it at the community level because it is just an
addition. It is not different from what we already
have. But it is covering up with what was miss-
ing at the community level” (IDI number 49,
District staff)

It was further reported that the new system was com-
patible with other existing systems in the health facility
which made it easy to use because staff were already
familiar. For example, the c-HHMIS was linked with other
reporting tools such as the DHIS2, making it easy to link
information from the community and the health facility.

“It linked to other systems in a way that we look
at the same places, as in, at the district level we
look at the cases they received, the cases they had,
and these other systems look at how it is affecting
the community at large, and it is collected directly
from the community. The other system looks at
the prevention and how to end it and the other one
looks at relative levels” (IDI number 39, CHA)

One of the biggest challenges that was reported was
the lack of transportation. The considerable distance
between the health facility and the various community
zones made monthly reporting difficult, resulting in de-
layed reporting of information.

“Sometimes we have a lot of challenges when send-
ing the reports to the facilities which are at the
district. It's far and we have transport challenges.
So, sometimes the report will be late for two days”
(IDI number 45, CHA)

Electricity shortage or power outage was also men-
tioned as one major challenge faced by both CHWSs and
staff at the district level. Lack of electricity made it diffi-
cult for health workers to access and send information
to the next level.

“ And then sometimes the faulty tools like comput-
ers and now the challenge of the power outages;
maybe you don’t have power for three, four days
and that affects the program” (IDI number 52,
Provincial staff)

Poor phone network was indicated as a hindrance to
communication between the facility staff and CHWs. It
was reported that most times the CHWSs were unreach-
able when they were queries with the data.

“In terms of communication since they don’t have
mobile phones and here where we are our network
is poor. We are having a poor network system”
(IDI number 46, CHA)

Respondents also revealed that there were low liter-
acy levels among CHWs and thus some did not under-
stand and appreciate the system altogether. These low
literacy levels sometimes led to the collection of incorrect
information.



“Then also, CBVs and SMAGs are not trained in
specialized fields such as maternal health. Some-
times they don’t know what to write on the report,
50 you have to teach them again” (IDI number
47, CHA)

The respondents stated that during the rainy sea-
son, collecting data in the community became difficult
because of poor road networks and lack of protective
materials such as raincoats.

“The other challenge is that during the rainy sea-
son or we had a problem of raincoats, rain boots,
and some others t” (IDI number 18, CHA)

Further, the respondents cited the COVID-19 pan-
demic as another environmental challenge that hindered
holding of physical meetings, a situation worsened by
the network connectivity challenges that also limited
virtue meetings.

“Here it is every month, but for now it is difficult
to meet the community due to Covid 19. So, we
have not met for two months now” (IDI number
62, NHC)

The study aimed at exploring the acceptability and
adoption of the c-HMIS in Mpongwe District, Zambia.
Our study revealed several factors that facilitate the up-
take of c-HMIS, including formal health system factors
such as improved human resource capacity to manage
c¢-HMIS. This improved capacity resulted from training
on data collection, which reportedly enhanced the adop-
tion of c-HMIS as health workers became more familiar
with the system. This finding is consistent with studies
conducted in Ethiopia and Brazil [4,29,30]. Our study
found training to be crucial as it potentially improved
stakeholders’ capacity to report and use data for decision
making. Similar studies conducted in Ethiopia Kenya,
Malawi, Mozambique have underscored the value of c-
HMISs in enhancing decision making and how this facil-
itates their integration into local health systems [29,31].

The respondents acknowledged that one of the fa-
cilitators to acceptability and adoption of c-HMISs was
their capacity to enhance health service delivery, a find-
ing that aligns with a similar study on the utility of c-
HIMS in Kenya [11]. Compared to the studies in Kenya,
Ethiopia, Malawi and Mozambique [31], our study pro-
vides additional evidence on implementation of c-HMIS,
underscoring that their integration in local health sys-
tems could possibly be enhanced by promoting commu-
nity ownership. We noted that community participa-
tion enhanced acceptability and adoption of c-HMIS by
promoting shared communication, learning responsi-
bilities and providing an opportunity to accommodate
diverse actors, interests, and expressions of power that
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characterize the CHS [32-36]. Community engagement
is vital as it has the potential for reducing mistrust in
health systems by minimizing room for doubts because
the actors are known and respected in the communities
[15,31,33,37]. Further, community engagement facili-
tates understanding of contextual implementation real-
ities which is essential because communities are sites
of transformation whose expertise, capacities and own-
ership, coupled with external support shape the imple-
mentation process of health interventions such as the
c-HIMS [6,36,38,39].

An additional contribution of this study to the ex-
isting body of knowledge is the finding that commu-
nity participation in the c-HMIS implementation pro-
cess facilitated the uptake of the new system through
engaging community members in the formulation of
action plans. It was reported that now more than before,
the community was engaged in developing action plans
that reflected the problems or disease burdens in the
community as well as development of health interven-
tions or services addressing community needs. We note
that community-engaged implementation processes of
health programs such as the c-HMIS can also improve
acceptability and adoption by facilitating co-production
and co-designing among various implementing partners
as the case of the development of local plans [15,32-35].
We further observe these locally coordinated actions in
the CHS are vital as they are often the ultimate triggers
of sustainability of new health interventions because
they build on local resources [7,12,40-42].

However, health systems and socioeconomic barriers
affected the acceptability and adoption of the c-HMIS.
These barriers included transportation challenges, elec-
tricity shortage or power outage, poor phone network
and low literacy levels among CHWs. These challenges
which could be linked to structural determinants of
health systems have been reported in several system-
atic reviews in LMICs [3,19-21]. An additional barrier
which was reported in this study was the lack of gender
inclusiveness in the data collection tools. We note this
gap could be linked to global debates on health equity
in information systems, thus requiring further attention.

Several implications, lessons and reflections for scal-
ing up digital c-HMIS nationally and other similar set-
tings were drawn. First, to reduce resistance from district
staff and health workers and ensure context appropri-
ate c-HMIS, it is important to engage these stakeholders
early in the design and implementation of c-HMIS. Sec-
ond, it is important to invest in offline-first systems and
solar/hybrid charging options to deal with infrastruc-
ture related challenges such as lack of electricity which
affect data quality and availability. Third, we noted that
conducting one off or just a few training courses might
not be adequate for long-term skill retention and system
adoption of c-HMIS. For sustained capacity building, it
is important to consider building cascade training and
mentorship models as well as integrating digital skills
in the curricula for CHAs and health workers. Finally, to
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ensure sustained financing for digital health, it is impor-
tant to consider integrating implementation costs into
government budgets at national level.

The main limitation of this study was that all the in-
terviews were done through phone due to the COVID-19
travel restrictions. This made it difficult to effectively
record some of the interviews because of poor phone net-
work. To mitigate this limitation, we conducted more in-
terviews than the minimum purposive sample. Further,
key documents including the CHA timesheets, HIA4a
and b forms and health facility data were not reviewed.
The inability to review this data denied the study the
opportunity to validate some of the information that
was provided in the interviews relating to the quality
of the reports. Despite these limitations, conducting
interviews with different stakeholders at various levels
of the health systems provided useful information to
facilitate a comprehensive understanding of the accept-
ability and adoption of the c-HMIS. We also aimed to
strengthen transferability by providing a rich descrip-
tion of the context in which the c-HMIS is implemented,
the procedures of data analysis, and by providing quo-
tations in the text representing a variety of informants
[17,43].

The findings indicate that integration of the c-HMIS
into community and district health systems was enabled
by system characteristics such as targeted capacity build-
ing, user familiarity with digital platforms, and improve-
ments in system usability, which enhanced acceptability
and adoption. The c-HMIS contributed to strengthened
health information management, improved planning
and decision-making, and enhanced service delivery
accountability within the health system. Community
participation, perceived system compatibility with exist-
ing workflows, and local ownership further facilitated
integration. However, the integration was constrained
by limitations in data collection tools and infrastructure,
persistent data quality and reporting challenges, gaps
in gender-inclusive tool design, and human resource
constraints. Overall, our findings suggest that while the
c-HMIS has substantial potential to strengthen health
information management systems, its sustained integra-
tion within the community and district health systems
depends on leveraging some of the identified enablers
and carefully addressing systemic, health system, and
contextual barriers.
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Integracién del sistema comunitario de informacion para la gestién en salud en los sistemas de
salud comunitario y distrital en Mpongwe, Zambia

Introduccioén: Se ha prestado una atencidn considerable a la implementacién y el fortalecimiento
de los sistemas comunitarios de informacion para la gestién en salud (c-HMIS, por sus siglas en
inglés) en paises de ingresos bajos y medianos. En 2012, el Ministerio de Salud de Zambia, con
el apoyo de la Clinton Health Access Initiative, desarrollé6 un c-HMIS. Guiados por el marco de
Atun para la integraciéon de intervenciones en los sistemas de salud, exploramos la aceptabilidad y
adopcién del c-HMIS en la comunidad y en el sistema de salud distrital del distrito de Mpongwe, Zambia.

Métodos: Se utilizd un disefio cualitativo de estudio de caso para examinar el proceso de integracién
del c-HMIS. Los datos se recopilaron mediante entrevistas en profundidad realizadas por teléfono a
66 participantes seleccionados de forma intencional a nivel comunitario, de establecimientos de salud,
distrital, provincial y nacional (incluyendo lideres de los Comités de Salud Vecinales, voluntariado
comunitario, asistentes comunitarios de salud (ACS), supervisores de ACS y personal del Ministerio de
Salud). Los datos se analizaron mediante analisis tematico.

Resultados: La naturaleza del problema, que incluia la persistente deficiencia en la calidad de los
datos, motivé al Ministerio de Salud y a otros actores a adoptar el c-HMIS. Las caracteristicas de
la intervencidn, como la provision de herramientas para la recoleccién de datos, la capacitacion
de los actores en su uso y la simplicidad percibida del c-HMIS, facilitaron el proceso de adopcién.
Asimismo, caracteristicas del sistema de salud, como la disponibilidad oportuna de datos y la
mejora en los procesos de retroalimentacién de la informacidn en salud, asi como el contexto mas
amplio de adopcién —incluida la participacién comunitaria— promovieron el sentido de apropiacion
comunitaria del c-HMIS. Las barreras para la implementacién incluyeron desafios relacionados con las
herramientas de recoleccién de datos y las plataformas digitales.

Conclusién: En conjunto, los hallazgos indican que, si bien el c-HMIS tiene un potencial considerable
para fortalecer los sistemas de gestion de informacién en salud, su integracién sostenida en los
sistemas de salud comunitarios y distritales depende de aprovechar los facilitadores identificados y
de abordar cuidadosamente las barreras sistémicas, del sistema de salud y del contexto.

Palabras clave: Comunidad, gestién, informacion, participacion, sistema de salud.
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