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Abstract

Purpose: Community Health Volunteers (CHVs) are critical
to the early identification and linkage of individuals with non-
communicable diseases (NCDs) to appropriate health
services, particularly in resource-limited settings. However,
evidence on the impact of structured capacity-building
interventions on CHV performance remains limited. This
study compared NCD screening and linkage levels among
Community Health Volunteers (CHVS) in the intervention
and control groups in Nyeri County.

Methodology: A quasi-experimental mixed-methods design
was adopted. Quantitative data were collected using
structured Likert-scale questionnaires assessing CHV
capacity in screening and linkage, alongside referral records
documenting completed NCD screening services. Statistical
analyses included descriptive statistics, one-way ANOVA,
and ANCOVA to control for baseline differences. Qualitative
data were obtained through focus group discussions (FGDs)
and key informant interviews (KIIs) and were analyzed
thematically.

Findings: Community Health Volunteers (CHVs) in the
intervention group demonstrated significantly higher capacity
across multiple domains, including role recognition (M = 3.49
vs. 3.24, p = 0.010), screening engagement (M = 3.41 vs.
3.11, p = 0.001), and household monitoring (M = 3.27 vs.
2.98, p < 0.001). Analysis of covariance (ANCOVA) further
revealed a significant effect of the intervention on linkage to
care (F = 5.905, p = 0.016). Referral outcomes also showed
higher completion rates for blood pressure measurement,
anthropometric assessments, and body mass index (BMI)
evaluation among clients referred by intervention CHVs
Qualitative findings complemented these results, indicating
that CHVs in the intervention group experienced improved
knowledge, confidence, and clarity of roles in NCD service
delivery. They reported enhanced community trust, increased
acceptance of screening services, and greater commitment to
follow-up of referred clients. Improved understanding of
referral processes contributed to more proactive linkage
practices, although persistent challenges, including limited
resources, weak feedback systems, and a lack of incentives,
were noted across both groups. Structured capacity-building
interventions significantly enhance CHV screening and
linkage performance for NCDs. Strengthening CHV training,
supervision, and resourcing is essential for effective
community-based NCD control.

Unique Contribution to Theory, Practice and Policy: The
study demonstrates that structured capacity-building
interventions significantly improve CHV performance. It
contributes to community health systems theory by
reinforcing the role of capacity strengthening in task-shifting
models. Practically, it supports investment in CHV training,
supervision, and tools. From a policy perspective, it provides
evidence to guide scaling of standardized CHV interventions
for NCD control in Kenya and similar settings.
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INTRODUCTION

Non-communicable diseases (NCDs), particularly cardiovascular diseases, diabetes mellitus,
cancers and chronic respiratory diseases, are increasingly contributing to morbidity, mortality
and healthcare utilization in low- and middle-income countries. This epidemiological transition
is particularly important in sub-Saharan Africa, where health systems continue to manage a
substantial burden of communicable diseases while simultaneously responding to the growing
prevalence of chronic diseases. The increasing burden of NCDs has consequently created a
need for preventive, promotive and early-detection interventions that can be delivered closer
to where people live.

Community-based health workers provide an important platform for extending primary
healthcare services to underserved populations, particularly in settings where shortages of
skilled health personnel and other health-system constraints limit access to facility-based care.
Evidence from sub-Saharan Africa demonstrates that community health workers can contribute
to health promotion, disease prevention, early identification of illness, referral and continuity
of care. Their proximity to households also provides an opportunity to address risk factors and
identify individuals with chronic conditions before complications develop.

In Kenya, the community health workforce has progressively become integrated into the
primary healthcare system as part of efforts to achieve universal health coverage (UHC). The
country's community health strategy has increasingly emphasized preventive and promotive
health services delivered at household and community levels. This policy direction was further
strengthened through the Primary Health Care Act, 2023, which formally recognizes
Community Health Promoters (CHPs) and assigns them responsibilities including community
disease surveillance, health education, prevention and management of NCDs, household health
monitoring and referral to health facilities. The Act also provides for training, supervision and
provision of working tools to support their functions.

The formalization of the community health workforce provides an important opportunity for
strengthening NCD prevention and control. Community Health Volunteers (CHVS),
subsequently incorporated within the broader Community Health Promoter framework, are
strategically positioned to reach individuals who may not routinely access health facilities.
Their responsibilities can include health education, identification of behavioral and metabolic
risk factors, screening for selected NCDs, referral of individuals with abnormal findings and
follow-up of clients within the community. The Kenyan Ministry of Health has similarly
emphasized the role of Community Health Promoters in shifting primary healthcare towards
prevention and health promotion.

Nyeri County provides an important setting in which to strengthen this community-based
approach. Evidence from Nyeri indicates a substantial burden of NCDs, particularly diabetes
and other cardiometabolic conditions. Recent research at Nyeri County Referral Hospital
reported that more than 50% of hospital admissions were attributable to NCDs and that more
than 55% of hospital deaths were attributable to NCDs. The same study reported a diabetes
prevalence of approximately 6.4% in Nyeri County, considerably higher than the national
estimate cited by the investigators. Earlier evidence has also documented a high diabetes
burden in Nyeri, further supporting the importance of strengthening prevention and early
detection strategies within the county.

Despite this burden, access to NCD screening and timely linkage to appropriate care remains
an important health-system challenge. Facility-based services alone may not adequately
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identify individuals who are asymptomatic, have limited contact with health facilities or face
barriers to accessing formal healthcare. Community-level screening therefore provides an
opportunity to identify individuals with elevated blood pressure or blood glucose, provide
appropriate health education and facilitate early referral and linkage to care.

Within Nyeri County, the F3C AMREF model provided a foundation for engaging CHVs in
NCD prevention and control at household and community levels. Under this approach, CHVs
were trained to provide health education, promote healthy lifestyles, identify NCD risk factors,
undertake screening and refer individuals with abnormal screening results to health facilities.
Following facility assessment and management, CHVs could support follow-up and continuity
of care within the community. This model therefore provided an important platform for
integrating NCD screening and linkage activities into existing community health structures.

However, the effectiveness of community-based NCD screening and linkage depends
substantially on the knowledge, skills, tools and support available to CHVs. Screening for
hypertension and diabetes requires CHVs to understand NCD risk factors, recognize relevant
signs and symptoms, correctly use screening equipment, interpret basic findings, communicate
results and provide appropriate referral and follow-up. Gaps in these competencies may
compromise both the identification of individuals at risk and the subsequent linkage of those
identified to appropriate healthcare services.

There was therefore a need to strengthen the existing community health model through a
structured, context-specific approach to CHV capacity building. The proposed model
incorporated didactic and practical training focused on the causes and risk factors of NCDs,
signs and symptoms, screening and basic interpretation of findings, prevention and control,
referral and linkage to care, and recognition of selected NCD-related emergencies. The
enhanced approach was designed to strengthen the knowledge and practical competencies of
CHVs while integrating screening, referral and community follow-up within the existing
primary healthcare structure.

This enhanced approach formed the basis of the CRIPSS model, which was developed to
strengthen the capacity of CHVs to identify individuals at risk of hypertension and diabetes,
undertake appropriate community-level screening and facilitate timely linkage to healthcare
services. The model therefore sought to address a critical gap between community-level
identification of NCDs and access to appropriate facility-based care. The present study
evaluated the effectiveness of this enhanced community health approach by comparing NCD
screening and linkage-to-care outcomes among CHVs in intervention and control groups in
Nyeri County.

Problem Statement

Non-communicable diseases (NCDs), particularly hypertension and diabetes mellitus, are an
increasing public health burden in Kenya and require early detection, timely referral and
sustained linkage to care. The growing burden of NCDs has placed additional demands on
primary healthcare systems, particularly in communities where access to facility-based
screening and diagnostic services remains limited. Community Health VVolunteers (CHVs) are
strategically positioned to extend preventive and promotive health services to households and
communities and can contribute to NCD risk assessment, screening, referral and follow-up.
However, the effectiveness of community-based NCD interventions depends on the
knowledge, practical skills, availability of appropriate screening tools, supervision and the
strength of referral and feedback mechanisms linking communities with health facilities.
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In Kenya, community health workers have increasingly been integrated into primary healthcare
as part of efforts to strengthen community-based prevention and achieve universal health
coverage. The Primary Health Care Act, 2023 formally recognizes Community Health
Promoters and provides for their involvement in health promotion, disease prevention,
surveillance, NCD prevention and management, household monitoring and referral. However,
despite this policy direction, challenges remain in translating community-level NCD screening
into effective linkage to facility-based care. Inadequate NCD-specific training, limited practical
competencies, inadequate or inconsistent access to screening tools, weak referral tracking,
limited feedback from health facilities and inconsistent supervision may reduce the ability of
CHVs to identify individuals at risk and ensure that those with abnormal screening results
complete the referral pathway.

This problem is particularly relevant in Nyeri County, where NCDs constitute a substantial
proportion of morbidity, hospital utilization and mortality. Recent evidence from Nyeri County
Referral Hospital indicates that NCDs account for more than half of hospital admissions and
deaths, with diabetes and other cardiometabolic conditions contributing substantially to the
local disease burden. This epidemiological profile highlights the need for strengthened
community-based approaches that can promote early identification of individuals at risk of
hypertension and diabetes and facilitate timely access to appropriate healthcare services.
However, facility-based services alone may not adequately reach asymptomatic individuals or
those experiencing barriers to accessing healthcare, making community-level screening and
linkage an important component of the county's NCD response.

The existing F3C community health approach provided a platform through which CHVs could
undertake health education, promote healthy lifestyles, identify NCD risk factors, screen
community members and refer individuals with abnormal findings to health facilities.
However, there was limited evidence on whether strengthening this existing approach through
a structured, context-specific capacity-building intervention could produce measurable
improvements in NCD screening and linkage to care. In particular, it remained unclear whether
enhanced CHV training and practical skills, supported by appropriate screening tools and
strengthened referral and follow-up mechanisms, would result in higher screening coverage
and improved completion of referrals compared with the existing approach.

To address these gaps, the CRIPSS model was developed as an enhanced community-based
intervention building on the F3C approach. The model integrated four complementary
components: (1) didactic training, to strengthen CHV knowledge of hypertension, diabetes,
risk factors, prevention, screening, referral and management; (2) practical skills training, to
develop competency in the use of screening equipment, performance of screening procedures,
interpretation of basic findings and appropriate referral; (3) referral and linkage tracking, to
strengthen documentation, follow-up and completion of referrals between the community and
health facilities; and (4) digital/e-Health integration, where applicable, to support
documentation, monitoring, reporting and feedback along the screening-to-care pathway.
Collectively, these components were designed to address both CHV capacity and weaknesses
in the community—facility continuum of care.

The central problem addressed by this study was therefore the limited effectiveness of the
existing CHV approach in translating community-level NCD screening into timely and
completed linkage to care. Although CHVs have the potential to improve early identification
of hypertension and diabetes in underserved communities, there was insufficient empirical
evidence from Nyeri County demonstrating whether an enhanced, structured CHV model could
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improve measurable NCD screening and linkage outcomes compared with the existing

approach. Furthermore, evidence evaluating such interventions using comparative or quasi-
experimental designs remains limited in the Kenyan context.

The primary objective of this study was therefore to determine the effectiveness of an enhanced
CHV model in improving NCD screening and linkage to care among community members in
Nyeri County, Kenya, compared with the existing CHV approach. The primary gquantitative
outcomes were the proportion of eligible community members screened for NCDs and the
proportion of individuals identified with abnormal screening results who were successfully
linked to health-facility care, with outcomes compared between intervention and control
groups. Changes in CHV knowledge and capacity to undertake NCD screening and linkage
activities were assessed as additional outcomes.

Establishing the effectiveness of the CRIPSS model is important for generating context-
specific evidence on how CHV capacity strengthening, practical skills development, screening
support and strengthened community—facility referral mechanisms can improve the NCD
screening-to-care continuum. Such evidence may inform the refinement, integration and
potential scale-up of community-based NCD interventions within Kenya's primary healthcare
system and contribute to broader efforts to strengthen prevention, early detection and
management of NCDs at community level.

METHODOLOGY

Study Design and Setting: A quasi-experimental mixed-methods design was employed to
compare CHV performance between intervention and control groups in Nyeri County

Quantitative Data Collection: Data were collected using structured Likert-scale
questionnaires validated through expert review and pilot testing, and referral register reviews.

Quialitative Data Collection: Qualitative data were obtained through FGDs and KlIs. Focus
group discussions and key informant interviews were conducted with CHVs and community
health stakeholders to explore experiences related to training, engagement, resource
availability, and linkage processes.

Data Analysis: Quantitative data were analyzed using descriptive statistics, one-way ANOVA,
and ANCOVA, adjusting for baseline linkage. Qualitative data were transcribed verbatim and
analyzed thematically to complement quantitative findings. Ethical approval was obtained, and
informed consent was secured from all participants.

RESULTS

Interventional CHV's demonstrated significantly higher performance across key indicators, as
shown below;

Indicator Intervention Mean Control Mean p-value
Role recognition 3.49 3.24 0.01
Screening Engagement 341 3.11 0.001
Household monitoring 3.27 2.98 <0.001
Linkages 3.32 2.91 <0.001

A comparative analysis was conducted to assess differences in performance between
Community Health Volunteers (CHVSs) in the intervention and control groups across key
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domains of NCD service delivery. The findings revealed statistically significant differences
favouring the intervention group.
CHVs in the intervention group reported significantly higher role recognition scores (mean =
3.49) compared to those in the control group (mean = 3.24; p = 0.010). This indicates improved
clarity and understanding of roles following the intervention. Similarly, screening engagement
was higher among the intervention group (mean = 3.41) than the control group (mean = 3.11;
p = 0.001), reflecting increased participation in NCD screening activities.
The most pronounced difference was observed in household monitoring, where the intervention
group recorded a mean of 3.27 compared to 2.98 in the control group (p < 0.001). This suggests
enhanced follow-up practices and continuity of care among CHVs who received the
intervention.

Overall, the results demonstrate that the intervention significantly improved CHV performance
across all measured indicators. Qualitative data were analyzed thematically to explore CHVs’
experiences and perceptions regarding NCD screening and linkage to care. Four key themes
emerged, which are enhanced knowledge and confidence, improved community trust and
engagement, strengthened referrals and follow-up processes and Persistent systemic challenges
as described below;

Enhanced knowledge and confidence: CHVs in the intervention group reported increased
competence in conducting screenings and delivering health education. Training was perceived
as practical and directly applicable to community work.

Improved community trust and engagement: Participants noted that increased knowledge
and consistent follow-up enhanced their credibility, leading to greater community acceptance
and participation in screening activities.

Strengthened referral and follow-up processes: Intervention CHVs described improved
understanding of referral pathways and greater effort in tracking referred clients, although
formal feedback mechanisms remained limited.

Persistent systemic challenges: Both groups reported ongoing barriers, including inadequate
supplies, limited supervision, and a lack of financial incentives, which continue to affect
service delivery.

Discussion

The findings of this study are consistent with existing literature demonstrating that structured
training and support significantly improve CHV performance. Similar studies in low- and
middle-income countries have shown that community health workers contribute to improved
screening uptake and continuity of care when adequately trained and supported (Jeet et al.,
2017; Perry et al., 2017).

This study provides robust evidence that structured capacity-building interventions improve
CHYV performance in NCD screening and linkage. Higher mean scores across key capacity
indicators and significantly better referral outcomes among intervention CHVs suggest that
enhanced training and system support translate into measurable service delivery gains. The
findings are consistent with previous studies from low- and middle-income countries
demonstrating that well-trained and supported community health workers contribute to
improved early detection and continuity of care for chronic conditions.

The significant improvement in objective screening indicators strengthens the validity of self-
reported capacity measures. Therefore, the observed improvements in referral completion align
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with findings by Olaniran et al. (2017), who highlighted that CHV effectiveness is strongly
influenced by training quality, supervision, and system integration. Furthermore, the
consistency between self-reported capacity and objective screening outcomes strengthens the
reliability of these findings.

Qualitative findings elucidate the mechanisms underlying these improvements, highlighting
the importance of inclusive training, refresher courses, and adequate resources. Persistent gaps
in equipment availability, financial facilitation, and feedback mechanisms for referrals remain
barriers to optimal performance. The study underscores the need for integrated interventions
that address knowledge, tools, motivation, and health system responsiveness concurrently.

Addressing these dimensions is critical for maximizing the impact of CHVs in community-
based NCD prevention and control. However, persistent challenges such as inadequate
supplies, limited financial incentives, and weak referral feedback systems mirror findings from
Kok et al. (2015), emphasizing the need for holistic health system strengthening.

This study demonstrates that targeted capacity-building interventions significantly enhance the
performance of Community Health Volunteers (CHVS) in screening and linking individuals
with non-communicable diseases (NCDs) to care in Nyeri County. CHVs in the intervention
group showed improved role recognition, increased engagement in screening activities, and
stronger household monitoring compared to those in the control group. These improvements
highlight the effectiveness of structured training and support in strengthening community-level
health service delivery.

However, persistent systemic challenges, including limited resources, weak referral feedback
mechanisms, and inadequate incentives, continue to constrain optimal performance.
Addressing these barriers is essential to sustain and scale CHV-led NCD interventions. Overall,
the findings provide robust evidence that enhancing CHV capacity can improve early detection
and continuity of care for NCDs within Kenya’s primary healthcare systems.

Limitations of the Study
This study had several limitations as highlighted below;

1. The quasi-experimental design may have introduced residual confounding because
participants were not randomly assigned to intervention and control groups. Although
efforts were made to ensure comparability between the groups, unmeasured differences
between Community Health Units (CHUs) may have influenced the observed
outcomes.

2. Spillover or contamination between intervention and control CHUs cannot be
completely excluded. CHVs operate within closely connected communities and may
interact with neighbouring CHUS, potentially leading to informal sharing of knowledge,
skills, screening approaches, or intervention materials. Such contamination may have
reduced the apparent difference between the intervention and control groups.

3. Referral completion and linkage to care were not determined solely by CHV
performance. Health-system factors at receiving facilities, including availability of
medicines, particularly antihypertensive medications, waiting times, costs of care,
staffing, diagnostic capacity, and continuity of services, may have influenced whether
individuals completed referrals. Consequently, failure to complete a referral may not
necessarily reflect inadequate CHV follow-up or performance.
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4. Some information was self-reported by CHVs and community members and may
therefore have been affected by recall and social desirability biases, particularly among
older CHVs These biases may have influenced the reporting of screening, referral, and
follow-up activities.

5. Some CHVs participating in the NCD programme were themselves experiencing NCD-
related symptoms or health challenges, which may have affected their participation or
ability to consistently deliver intervention activities. However, the extent to which this
influenced the study outcomes could not be objectively quantified.

6. The study evaluated the intervention over a defined study period and therefore provides
limited evidence regarding the long-term sustainability of improvements in CHV
capacity, screening, and linkage to care after the intervention and research support were
withdrawn. Future studies should use longer follow-up periods and, where feasible,
incorporate health-facility-level measures to disentangle CHV-related effects from
broader health-system constraints.
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