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Abstract 

Background

Community health workers (CHWs) play increasingly important roles in vector-borne 

disease prevention globally, yet their contributions remain underutilized and poorly 

documented in the literature. Understanding how CHWs are deployed across the 

prevention continuum and identifying barriers to their effectiveness is essential for 

strengthening mosquito-borne disease control programs.

Objectives

(1) describe the scope and characteristics of studies engaging Community Health 

Workers (CHWs) in vector-borne disease prevention through community-based  

strategies; (2) organize the findings by public health prevention levels—primary, sec-

ondary, and tertiary—to highlight their impact on CHW knowledge, attitudes, and prac-

tices; and (3) identify cross-cutting t‌‌hemes related to facilitators and barriers affecting 

CHW integration and effectiveness in vector-borne disease control programs.

Methods

This scoping review followed PRISMA-ScR guidelines. Five databases (PubMed, 

ProQuest, Scopus, Science Direct, and LILACS) were systematically searched for 

peer-reviewed studies published between 2000 and 2024. Studies were included if 

they examined CHW-led community-based educational interventions targeting  

mosquito-borne diseases. Two reviewers independently screened articles using 

Rayyan.ai software, with an iterative two-stage process: 1. Title, keyword, and 

abstract review, and 2. Full-text assessment. Data were extracted and organized 

using public health prevention framework.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0014621&domain=pdf&date_stamp=2026-08-24
https://doi.org/10.1371/journal.pntd.0014621
https://doi.org/10.1371/journal.pntd.0014621
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-4722-2447
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Results

Fourteen studies met inclusion criteria. CHWs served critical functions across the 

disease prevention and control continuum, including health education delivery, early 

case detection, community mobilization, treatment adherence support, and vector 

control activities. The evidence synthesis revealed persistent systemic barriers that 

compromise CHW effectiveness, including insufficient training protocols, resource 

constraints, and role ambiguity within existing healthcare frameworks. Through an 

application of a public health prevention frameworks encompassing primary, sec-

ondary, and tertiary interventions, this scoping review identified both evidence-based 

best practices and significant implementation gaps.

Conclusion

The findings demonstrate that while CHWs represent a vital human resource for 

mosquito-borne disease control, their potential impact remains underutilized due to 

inadequate institutional support structures. The scarcity of rigorous research reveals 

a critical gap in the evidence base that must be addressed through systematic 

evaluation of CHW programs, particularly regarding effectiveness, sustainability, and 

optimal integration models.

Author summary 

In this scoping review, we examined how community health workers (CHWs) 
participate in educating communities about mosquito-borne diseases, such as 
malaria and dengue. Our goal was to understand the types of community- 
based educational programs that involve CHWs, identify gaps in current 
research, and explore how future efforts can better support these frontline 
workers. We analyzed studies published over the last 20 years and found that 
CHWs are deeply involved in preventing and controlling disease through edu-
cation, early detection, and community mobilization. They often provide health 
information to families, support treatment, and help reduce mosquito breeding 
sites. However, our scoping review also revealed consistent challenges—such 
as limited training, inadequate resources, and conflicting job duties—that can 
hinder CHWs’ ability to carry out their work effectively. By organizing the evi-
dence by levels of public health prevention (primary, secondary, and tertiary), 
we were able to highlight both successful strategies and areas needing im-
provement. Our findings underscore the importance of investing in CHW train-
ing, logistical support, and stronger integration with formal health systems. 
By addressing these needs, future research and public health programs can 
enhance the impact of CHWs in reducing mosquito borne diseases, particular-
ly in the most vulnerable communities.

Competing interests: The authors have 
declared that no competing interests exist.
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Introduction

Globally, ‌‌vector borne diseases account for over ‌‌700,000 fatalities every year. Vector borne diseases are caused by 
parasites, viruses, and bacteria transmitted via vectors such as mosquitoes, ticks, or fleas. In this paper, a vector 
refers to a mosquito, specifically the Aedes aegypti, responsible for transmitting diseases such as chikungunya, den-
gue, yellow fever, and Zika, and the Anopheles gambiae mosquito, which transmits malaria. These deaths could have 
been avoided through public health prevention programming and community engagement [1]. Communities living in 
vulnerable situations, such as those with poor housing structures, those without access to healthcare, and those resid-
ing in rural areas, are most at risk for contracting and experiencing more severe consequences of disease, as there 
are often not adequate sanitary vector control measures or infrastructure in place to minimize vector-human contact 
[2]. Although underserved populations are more at risk for transmission and poor vector borne disease outcomes, 
there has been insufficient effort from government officials and international organizations to address this health dis-
parity and its causes [3]. Lack of sustained funding, research support, and socio-environmental factors inhibit  
preventative measures, which leads to increased outbreaks and deepens the burden of vector borne diseases on 
marginalized communities. Some examples of factors contributing to vector borne disease inequities in marginalized 
communities include Climate change, globalization, urbanization, insufficient and degrading public health systems, 
and vector adaptation and resistance to control strategies [3; 4].
Increases in climatic events (i.e., droughts, extreme precipitation) and the profound effects of COVID-19 have only wid-
ened the gaps in vector borne disease health disparities, making it increasingly difficult to provide for communities dispro-
portionately affected by such events [5].

Primary strategies to reduce the risk of vector borne disease in humans include vector control, such as larvicide 
treatment, mosquito traps, education on vector avoidance, and rapid testing and treatment of infections. Barriers to 
disease surveillance and infection prevention for vector borne disease control can be overcome with novel community- 
engaged practices to intervene and prevent the spread of vector borne diseases [6]. Community health workers 
(CHWs) are frontline public health professionals who are trusted members of their communities [7]. The community 
health worker model consists of a trained workforce of health educators, such as community health workers (CHWs), 
who receive up-to date information on effective and low-cost community-based prevention strategies to evade diseases 
carried by mosquitos. They are known by various titles, including community health advisors, lay health advocates, 
promotoras, outreach educators, community health representatives, peer health promoters, health animators, and peer 
health educators to name a few [8,9]. Their shared lived experiences with community members position them well to 
provide various resources, including essential public health services for health risk mitigation and promoting healthy 
behaviors through campaigns, informal counseling, and advocacy [7,10]. Additionally, CHWs excel at connecting 
community members with formal healthcare providers and navigating complex healthcare systems [10]. Due to these 
reasons, CHWs are ideal partners for studies assessing the feasibility and effectiveness of vector borne disease cam-
paigns. Moreover, CHWs live and work in the communities they serve, therefore they are particularly equipped to share 
knowledge through culturally relevant channels [11].

This scoping review ‌‌aims to examine how Community Health Workers (CHWs) are engaged in community-based 
strategies for mosquito-borne disease prevention and control. By synthesizing peer-reviewed literature across primary, 
secondary, and tertiary public health prevention levels, we highlight the diverse roles CHWs play. In doing so, this study 
provides a foundation for advancing research and public health strategies that strengthen CHW capacity and improve 
community-level responses to vector-borne disease threats.

Methods

Our team constructed this scoping review following the Joanna Briggs Institute (JBI) guidance document on systematic 
scoping reviews [12,13] and the Preferred
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Reporting Items for Scoping Reviews: the five-stage methodological framework by Arksey and O’Malley [14]. Conduct-
ing a scoping review to answer this research question was appropriate due to the scant literature on vector borne preven-
tion and education in CHWs globally.

Search strategy

Database Selection and Search Parameters.  We searched five databases for peer-reviewed and gray literature: 
PubMed, ProQuest, Scopus, Science Direct, and Latin American and Carribean Health Sciences Literature (LILACS). 
We conducted searches used Medical Subject Headings (MESH) and critical concepts of community-based participatory 
research (CBPR), mosquito borne disease, and community health workers [8].

Temporal and linguistic scope

We restricted the study to publications dated from 2000 to 2024. This timeframe was selected to ensure robust data 
availability and comparability, as publications prior to 2000 were significantly less likely to be digitized and indexed in the 
databases utilized, which would have introduced substantial selection bias into our analysis.

We limited articles screening to readily available English and Spanish due to the authors fluency in these 
languages and in recognition of the ethical challenges of appropriately reporting on articles in other languages 
without personnel expertise to do so. This decision enabled direct engagement with source materials without rely-
ing on translation, thereby reducing the risk of misinterpretation or misrepresentation of findings from the included 
literature.

Search execution and article management

We collected identified articles in Zotero and conducted blind screening using Rayyan.ai software.

Screening process

We employed an iterative two-stage screening process:
Stage 1: Title, Keyword, and Abstract Review: We reviewed titles, keywords, and abstracts to determine potential article 

inclusion based on alignment with study objectives. If there were any disagreements between two of the reviewers a third 
reviewer would be consulted.

Stage 2: Full-text Review: We conducted a comprehensive review of the full text of each article retained from Stage 1 
and extracted population, intervention, comparison, and outcome to generate a literature matrix and further assess its fit 
with the study objectives and confirm final inclusion. Fig 1 is the PRISMA flowchart which represents the flow of extraction.

Primary search strategy

The following PubMed search served as the primary search strategy (Table 1). We adjusted for each additional database 
to match their respective language conventions and keyword requirements:

Results

This scoping review identified 14 studies that examined the role of community health workers (CHWs) in mosquito-borne 
disease prevention and control across diverse geographic settings in Africa, Asia, and Latin America. The studies were 
published between 2001 and 2021, with sample sizes ranging from small qualitative investigations to large-scale quantita-
tive assessments involving hundreds of CHWs. To systematically analyze the evidence, findings are organized according 
to the three levels of public health prevention, each representing distinct approaches to disease control and different roles 
for CHWs. Table 2 showcases 14 studies included in the following analysis.
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Primary prevention

Primary prevention involves actions taken to protect people who are at risk but not yet affected by a disease. The main 
goal is to stop the disease from developing in the first place, focusing on individuals who are currently healthy. This 
approach often includes strategies to reduce exposure to potential hazards or to strengthen the body’s defenses, thereby 
stopping the onset of illness before any symptoms appear [28]. In the context of vector-borne diseases, this includes 
community education, environmental management, and measures to prevent mosquito breeding and bites. For example, 
using insecticide-treated bed nets to prevent mosquito bites is a primary prevention strategy against malaria. By sleeping 
under these nets, individuals avoid contact with mosquitoes that may carry the malaria parasite, thereby reducing their risk 
of ever contracting the disease. Two studies [15 and 27] focused on interventions such as mosquito control, education, 
and community mobilization, often led by community health workers (CHWs).

Arnbrister [15] conducted a comprehensive study in the United States (southern Arizona) examining CHWs’ capacity 
for Aedes aegypti mosquito larval surveillance and disease education. The intervention included intensive training on 
mosquito biology, disease transmission, and surveillance techniques. While pre-and post-training assessments demon-
strated significant improvements in CHW knowledge about mosquito-borne diseases and prevention strategies, the study 
revealed important implementation challenges. During the initial mosquito season, CHWs successfully collected larval 
samples and conducted community education activities. However, logistical barriers—such as inability to take the time 

Fig 1.  PRISMA flowchart.

https://doi.org/10.1371/journal.pntd.0014621.g001
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required when conducting home visits, billing code for service, and competing responsibilities from other health programs 
substantially reduced their participation in the following season, highlighting the critical importance of sustained organi-
zational support and manageable workload distribution. Building on similar integrated approaches, [27] implemented a 
multi-component intervention in Guatemala that combined CHW training with innovative mosquito monitoring tools (ovit-
raps) and structured community engagement activities. The results were promising: 88% of participating CHWs achieved 
accreditation for improved vector control competency, ecological monitoring showed increased mosquito egg capture 
compared to standard methods, and community participation in mosquito control activities expanded significantly. [27] 
demonstrated that when CHWs receive appropriate tools and training, they can effectively bridge the gap between techni-
cal mosquito control measures and community behavior change.

The following studies explored more participatory approaches to primary prevention. [21] examined the work of “Health 
Animators” in rural Malawi, who conducted 2,704 malaria prevention workshops across vulnerable communities. The 
intervention resulted in measurable behavior changes, increased uptake of preventive treatments, and broader commu-
nity participation in malaria control activities. Notably, the success of these workshops was significantly influenced by the 
involvement of respected village leaders, illustrating how social and cultural dynamics can either facilitate or hinder health 
behavior change initiatives.

In Thailand, Therawiwat et al. [24] employed an action research methodology that emphasized community empower-
ment through participatory training and ongoing stakeholder engagement.

The intervention led to improvements in knowledge about dengue prevention, increased perceived susceptibility to 
the disease, and enhanced community participation in larval survey activities. Most importantly, entomological indices 
dropped significantly in intervention areas, providing concrete evidence of the intervention’s impact on vector populations. 
The study’s emphasis on continuous community empowerment and regular stakeholder meetings emerged as key factors 
in sustaining behavior change over time.

Table 1.  Search strategy.

Description PubMed search text

Concept 1 Community engage-
ment/ participatory 
research

“community-based participatory research”[All Fields] OR “community participation”[MeSH Terms] OR “community 
participation”[All Fields] OR “community-institutional relations”[MeSH Terms] OR “community-institutional rela-
tions”[All Fields] OR “cooperative behavior”[MeSH Terms] OR “cooperative behavior”[All Fields] OR “participatory 
research”[All Fields] OR “participatory action research”[All Fields] OR “community engagement”[All Fields] OR 
“community engaged”[All Fields] OR “community health partnership”[All Fields] OR “community health partner-
ships”[All Fields] OR “community academic partnership”[All Fields] OR “community academic partnerships”[All 
Fields] OR “community partnership”[All Fields] OR “community partnerships”[All Fields] OR “research partner-
ship”[All Fields] OR “research partnerships”[All Fields] OR “community based participatory research”[All Fields] 
OR “community-based participatory research”[All Fields] OR “community based”[All Fields] OR  
“community-based”[All Fields]

Concept 2 Community health 
workers

“community health workers”[MeSH Terms] OR “community health workers”[All Fields] OR “promotora”[All Fields] 
OR “promotoras”[All Fields] OR “promotores”[All Fields] OR ((“public health”[MeSH Terms] OR “public health”[All 
Fields] OR (“community”[All Fields] AND “health”[All Fields]) OR “community health”[All Fields]) AND (“out-
reach”[All Fields] OR “outreaches”[All Fields] OR “outreaching”[All Fields]) AND (“occupational groups”[MeSH 
Terms] OR “occupational groups”[All Fields] OR “worker”[All Fields] OR “workers”[All Fields]))

Concept 3 Vector-borne dis-
eases/mosquito-borne 
diseases

“vector borne diseases”[MeSH Terms] OR “vector borne diseases”[All Fields] OR “vector borne disease”[All 
Fields] OR (“vector”[All Fields] AND “borne”[All Fields] AND “disease”[All Fields]) OR “dengue”[MeSH Terms] 
OR “dengue”[All Fields] OR “zika virus”[MeSH Terms] OR “zika virus”[All Fields] OR “zika virus infection”[MeSH 
Terms] OR “zika virus infection”[All Fields] OR “chikungunya fever”[MeSH Terms] OR “chikungunya fever”[All 
Fields] OR “chikungunya”[All Fields]

Final query Combine all three 
concepts

(...Concept 1...) AND (...Concept 2...) AND (...Concept 3...)

https://doi.org/10.1371/journal.pntd.0014621.t001
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Table 2.  Article Summaries.

Citation Study Aim(s) Study 
Design

Nation Key Finding(s)

[15] To examine the role of community health 
workers in mosquito control and surveil-
lance within an urban desert environment in 
Arizona, USA.

Quantita-
tive

North 
America

• �Surveys conducted before and during the didactic training revealed 
a noteworthy enhancement in the knowledge of community health 
workers (CHWs) on diseases carried by mosquitoes and their pre-
ventive measures.

• �Additionally, community health workers successfully collected mos-
quito larval samples during the first mosquito season, demonstrating 
the viability of CHW in mosquito monitoring.

[16] To assess the needs of community health 
workers that would help sustain and retain 
their services to enhance the efficient delivery 
of community care management of malaria 
(CCMm) in Kenya.

Qualitative Africa • �Proper incentivizing, refreshing training/updates on malaria, and 
being equipped with requisite tools (identified in the study) are essen-
tial in helping CHWs perform their CCMm tasks better.

[16] To meet the needs of pregnant women 
through an IPTp distribution program at the 
community level by CHWs in Burkina Faso.

Qualitative Africa • �CHWs reported feeling capable in supporting c-IPTp, opportunity to 
train and supportive supervision were imperative. 

• Male and female CHW involvement was beneficial

• �IPTp was feasible and acceptable to HCWs and CHWs and might 
strengthen the uptake of IPTp and ANC

[17] To evaluate the performance of Brazilian 
Community Health Agents when dengue con-
trol activities were added to their tasks.

Mixed 
Methods

South 
America

• �Incorporating the National Dengue Control
Program into the established Family Health Strategy is viable and 
developed without prejudice to dengue control activities but was not 
consistent across all sites (namely Sao Fabriel do Oeste).

• �This could be due to CHWs additional workload which led to declining 
performance in the Family Health Strategy activities.

 [18] To assess the knowledge, attitudes, and prac-
tices of CHWs involved in malaria prevention 
and control in Cameroonian communities. 
Additionally, the study sought to understand 
the correlates of CHWs’ knowledge regarding 
malaria prevention and control.

Quantita-
tive

Africa • �The knowledge of community health workers regarding malaria, its 
causes, and common signs and symptoms is high, but there are still 
gaps in knowledge regarding specific aspects of malaria prevention. 
CHWs’ attitudes and practices related to malaria prevention and 
control are generally positive, but some misconceptions and deficits 
in practices exist.

• �Only being single had a statistically significant association with 
having knowledge on malaria prevention and control, highlighting the 
need for additional education and training for CHWs.

[19] To determine the diagnostic competence of 
community health workers in malaria control 
programs of Nigeria.

Quantita-
tive

Africa • �Malaria was diagnosed by community health technicians with a 
0.875% incorrect diagnostic rate (overdiagnosed by CHT). Employers 
and the populace should place confidence in CHT/W services where 
they are trained and experienced.

[20] To explore the knowledge, attitudes, and prac-
tices of Community Health Workers (CHWs) 
about malaria prevention in a selected District 
of Rwanda. The study aimed to assess the 
CHWs’ understanding of malaria transmission, 
symptoms, prevention, and management, 
with a focus on identifying areas where CHWs 
may need additional training and support.

Quantita-
tive

Africa • �A moderate level of knowledge about good practices for malaria pre-
vention and management among the CHWs in the selected District of 
Rwanda.

• �Study emphasizes the need for improved, accurate knowledge 
dissemination through appropriate channels to enhance CHWs’ prac-
tices in malaria prevention and management.

• �Additionally, the study highlights the necessity for collaboration with 
various public and private organizations to ensure effective malaria 
prevention and management.

[21] To influence perception health animators in 
vulnerable populations and encourage self 
reliance.
To describe the process of implementing com-
munity workshops on malaria by health ani-
mators to improve uptake and use of malaria 
control interventions in rural Malawi.

Mixed 
Methods

Africa • �Community workshops may be used as a tool to influence behavior 
changes to prevent malaria.

• Social structures and power dynamics affect community response to 
health animators. Need identified for systemic monitoring of workshops 
to ensure implementation fidelity and strengthen health systems.

(Continued)
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The Cuban studies by [26] provide compelling evidence for the effectiveness of structured community partnerships in 
primary prevention. The initial 2007 study evaluated the creation of neighborhood-level Community Working Groups that 
brought together diverse stakeholders in dengue prevention efforts. The way in which these groups operated were very 
closely aligned to community health workers. These groups successfully reduced household risk behaviors, improved 

Citation Study Aim(s) Study 
Design

Nation Key Finding(s)

[22] To describe the Endemic Disease Control 
Worker (EDWC) integration process into the 
Family Health Strategy.

Quantita-
tive

South 
America

• All participants reported guiding property dwellers and 58 carried out 
mechanical vector control during the inspection of properties. EDWC 
integration into Family Health Strategy, 18 participants highlighted 
teamwork as a positive aspect, and 15 highlighted the lack of auton-
omy to undertake legal interventions as a negative aspect.

• EDCW integration in the Family Health Strategy is feasible but adjust-
ments need to be made to optimize activities within the perspective of 
shared work in the same territorial area.

[23] To understand a new drug delivery strategy 
community-directed treatment (comDT) and 
compare its effectiveness with traditional 
health services-organized drug delivery

Mixed 
Methods

Asia • The distribution and compliance rates were lower under the comDT 
strategy compared to the traditional health services drug delivery 
model

[24] To assess the effectiveness of a community 
based approach program using community 
stakeholders in Thailand. Knowledge, per-
ceived susceptibility, self-efficacy, and regular 
larval survey behavior

Mixed 
Methods

Asia • There is strong evidence supporting the effectiveness of a  
community-based approach program for the prevention and control of 
dengue hemorrhagic fever (DHF).
• The study found that empowering key community stakeholders 
through active participation in ongoing activities played a crucial role in 
the success of the program.

• Additionally, involving community stakeholders in regular monthly 
meetings, dialogue, and reflection enhanced the program’s outcomes.

[25] To assess the effectiveness of creating small 
task forces at the neighborhood level to 
engage stakeholders in dengue prevention 
in Cuba. The researchers wanted to evalu-
ate how this approach could lead to specific 
behavioral and environmental changes 
and reduce the presence of Aedes aegypti 
mosquitoes. They also aimed to monitor 
the participation process and its impact on 
behavioral,environmental, and entomological 
outcomes.

Quantita-
tive

Caribbean • Active community participation, facilitated by the creation of local task 
forces that included all stakeholders, can lead to effective government- 
community partnerships in dengue prevention. This partnership 
resolved problems of mutual concern, resulting in decreased house-
hold risk behavior, reduction of environmental risks, and effects on 
entomological indicators. However, the mid-term sustainability of this 
approach remains to be demonstrated.

[26] To assess the impact of community-based 
environmental management, specifically the 
community working groups (CWG), on
Aedes aegypti infestation and dengue fever 
transmission during the dengue outbreak in 
Santiago de Cuba in 2006–2007. The study 
aimed to compare the attack rates of dengue 
fever in areas where CWGs had been con-
ducting intervention with those where routine 
vector control activities alone were conducted.

Mixed 
Methods

Caribbean • Community-based environmental management, specifically through 
the implementation of community working groups (CWG), inserted in 
the routine Aedes aegypti control program, not only sustained vector 
infestation but also had a significant impact on reducing dengue 
transmission.
• This conclusion was drawn based on the significantly lower attack 
rates of dengue fever in the intervention blocks compared to the con-
trol blocks, indicating a relative risk reduction of 4.5 and a preventable 
fraction in the control blocks of 78% if the participatory strategy had 
been implemented there.

[27] To study the effectiveness of an integrated 
intervention of health worker training on 
Aedes spp. mosquito control in Guatemala.

Mixed 
Methods

Central 
America

• 88% of the aspiring CHWs were accredited for their increased pro-
ficiency with vector control. During the study period, more eggs were 
captured in ecological ovillantas than in regular ovitraps.

• Following CHW training, there was an increase in knowledge, enthu-
siasm, and involvement in community mosquito control and trapping.

https://doi.org/10.1371/journal.pntd.0014621.t002

Table 2.  (Continued)
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environmental risk management, and positively impacted entomological indicators. The participatory model proved partic-
ularly effective at resolving community concerns while simultaneously addressing public health objectives.

The 2011 follow-up study provided crucial evidence of long-term impact during a dengue outbreak in Santiago de Cuba. 
Areas where Community Working Groups had been implementing interventions showed significantly lower dengue attack 
rates compared to control areas. This demonstrated that well-structured community participation can provide sustained 
protection against vector borne disease transmission even during epidemic conditions.

Two Brazilian studies highlighted important challenges in integrating vector control activities with existing CHW 
responsibilities. Cazola et al. (2014) [17] compared two cities with different approaches to incorporating dengue control 
into Community Health Agents’ duties. While dengue control indicators were maintained in both settings, the city where 
CHAs managed both dengue control and broader health responsibilities experienced declines in other health services, 
raising critical questions about optimal workload distribution and task prioritization. Similarly,Pereira et al. (2021) [22] 
evaluated the integration of Endemic Disease Control Workers into Brazil’s Family Health Strategy. Although the integra-
tion improved teamwork and enhanced dengue control activities, participants identified significant legal and coordination 
barriers that limited their effectiveness. These findings underscore that successful integration requires careful attention to 
role definitions, legal frameworks, and coordination mechanisms to preserve both disease-specific outcomes and broader 
public health goals.

Across all primary prevention studies, several key themes emerge. CHW-led interventions show the greatest success 
when supported by consistent training, adequate logistical resources, and integration with formal health systems. Com-
munity engagement and leadership support are essential facilitators; while competing responsibilities and inadequate 
organizational support represent significant barriers. The evidence suggests that primary prevention interventions require 
sustained investment and careful attention to implementation context to achieve and maintain their intended impacts.

Secondary prevention

Secondary prevention focuses on identifying diseases at an early stage, specifically in people who do not yet show symp-
toms but may already have underlying changes in their bodies [28]. These individuals appear healthy, but tests can detect 
the disease before symptoms develop. Secondary prevention is commonly carried out through screening programs. For 
instance, in the context of vector-borne diseases, using rapid diagnostic tests (RDTs) to screen for malaria in communities 
helps detect infections in people who do not yet feel sick. This allows for early treatment and prevents further spread of 
the disease. In this scoping review, this typically involves CHWs identifying early symptoms, performing routine testing, 
and distributing preventive treatment.

Boakye et al. [29] conducted an in-depth qualitative assessment of CHW needs for sustaining community case 
management of malaria (CCMm) in Kenya. The study revealed that CHWs played central roles in malaria testing using 
rapid diagnostic tests, treatment distribution, and educational outreach to community members. However, their effec-
tiveness was heavily dependent on reliable access to essential supplies, regular refresher training, appropriate financial 
compensation, and meaningful integration with formal health systems. The study emphasized that investing in CHW 
infrastructure—including both material resources and professional development—is essential for maintaining quality 
secondary prevention services at the community level. Building on similar themes, [16] implemented a community 
based intermittent preventive treatment in pregnancy (IPTp) program in Burkina Faso. CHWs were trained to identify 
pregnant women, provide preventive malaria treatment, and link them to antenatal care services. The intervention 
resulted in improved coverage of preventive treatment and increased access to formal antenatal care. While CHWs 
generally reported feeling capable of supporting the program, the study reinforced that ongoing training and supportive 
supervision were critical components. Additionally, the involvement of both male and female CHWs proved beneficial, 
with female CHWs more effective at engaging pregnant women and male CHWs providing important community credi-
bility and support.
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Two studies specifically examined CHW competencies in secondary prevention activities. Habimana et al. (2016; [20]) 
assessed knowledge, attitudes, and practices regarding malaria among CHWs in Rwanda, finding that most participants 
demonstrated good understanding of malaria transmission and symptoms. However, significant gaps existed in their preven-
tion and management behaviors, and the study identified important associations between CHW demographics, knowledge 
levels, and practice quality. These findings highlighted the value of targeted, tailored training interventions that address both 
knowledge gaps and practice improvement. In Cameroon, [18] surveyed CHWs involved in malaria prevention and control, 
discovering that while knowledge and attitudes were generally strong, important misconceptions persisted about specific 
aspects of malaria prevention and management. CHWs appropriately recognized the severity of malaria and supported 
hospital-based treatment for severe cases, but continued education was needed to correct misunderstandings and reinforce 
evidence-based practices. The study found that marital status was significantly associated with malaria knowledge, suggest-
ing that personal characteristics and life experiences may influence CHW learning and performance.

The secondary prevention studies collectively demonstrate that CHWs can effectively contribute to early detection and 
management of vector-borne diseases, but their success depends heavily on systematic support systems. Key requirements 
include reliable supply chains for diagnostic materials and medications, regular training updates to maintain technical compe-
tencies, appropriate supervision and feedback mechanisms, and clear integration pathways with formal health services. The 
evidence suggests that secondary prevention interventions require more intensive support systems than primary prevention 
activities due to their technical complexity and the critical importance of accurate diagnosis and treatment decisions.

Tertiary prevention

Tertiary prevention focuses on managing disease after symptoms have appeared, aiming to lessen its severity and 
prevent complications. Unlike secondary prevention, which tries to stop the disease before it fully develops, tertiary 
prevention works to minimize the long-term impact once the illness is already present. This often involves rehabilitation 
and ongoing care to improve quality of life [28]. For example, dengue fever, tertiary prevention might include supportive 
treatments and physical therapy for patients who develop severe complications such as dengue hemorrhagic fever or 
prolonged joint pain, helping them recover and reduce lasting disability.

[23] conducted a comparative study of drug distribution strategies for lymphatic filariasis control in Tamil Nadu, India. The 
research compared community-directed treatment (ComDT), where community members similarly described as community 
health workers took primary responsibility for medication distribution, with traditional health service-organized treatment 
(HST), where formal health workers-maintained control over the distribution process. Both approaches achieved similar 
coverage rates (68% for ComDT versus 74% for HST), indicating that community-based distribution could reach comparable 
proportions of the target population. However, drug consumption compliance was slightly higher in the health service-led 
approach (59% versus 53%), suggesting that formal health system involvement may improve treatment adherence.

The study’s findings have important implications for tertiary prevention strategies. While community participation proved 
vital for achieving broad population coverage, the slightly superior compliance rates in the health service-led approach 
suggested that a hybrid model combining community engagement with centralized coordination might optimize both reach 
and treatment effectiveness. The authors concluded that health service-led approaches with strong community engage-
ment components may be more efficient and scalable for large-scale treatment programs, while still maintaining the com-
munity trust and participation that are essential for program success.

Synthesis of data

Discussion

This scoping review of 14 studies across Africa, Asia, and Latin America reveals the crucial role of community engage-
ment—particularly through community health workers (CHWs)—in addressing vector-borne diseases. The evidence spans 
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the spectrum of public health strategies, from primary prevention to tertiary care, and highlights both the challenges and 
facilitators of effective intervention.

Primary prevention efforts frequently rely on CHWs and community leaders to promote behavioral change, reduce 
vector habitats, and disseminate health information. These strategies are most successful when CHWs receive consis-
tent training, logistical support, and are integrated into broader health systems. For example, studies by [15] and Oliveira 
Cazola et al. (2014) demonstrate that while CHWs are instrumental in mosquito-borne disease prevention, their effec-
tiveness can be compromised when outbreaks divert attention from other essential services, such as reproductive health 
education. This underscores the need for comprehensive and ongoing training.

Secondary prevention centers on early detection and case management by CHWs. Sustained impact in these areas 
depends on continuous education, supportive supervision, and alignment with formal health services. [18] found that 
knowledge gaps among CHWs—such as misconceptions about malaria transmission—can undermine prevention and 
management efforts, further emphasizing the importance of robust training and supervision.

Tertiary prevention strategies, such as drug distribution programs, benefit from a hybrid approach that combines com-
munity involvement with top-down coordination. This ensures better treatment compliance and operational feasibility, as 
highlighted in several studies.

Despite their central role, CHWs face significant barriers. Operational challenges, such as inadequate training and poor 
engagement with community leaders, can limit program success [23; Oliveira Cazola et al., 2014]. Social factors—includ-
ing reluctance to accept medications and community group conflicts—further complicate interventions. Gender dynamics 
also play a role; [16] found that while female CHWs are more effective with pregnant women, male CHWs often have 
greater community influence, potentially leading to uneven outcomes.

Conversely, several facilitators enhance the effectiveness of CHW-led interventions. Strong community involvement, 
regular collaboration between CHWs and healthcare workers, and a reliable supply of medications are key [16]. Training 
and empowerment— through fair remuneration, supportive tools, and ongoing education—are also vital [21,29]. Commu-
nity workshops and local leadership can drive positive health behaviors and sustain malaria control efforts.

Policy-level support, such as the establishment of local task forces and government community partnerships, fur-
ther strengthens interventions. For instance, Toledo et al. (2007;  [25]) and Habimana et al. (2016) highlight the value 
of diverse stakeholder engagement and targeted educational initiatives in improving vector control and child health 
outcomes.

Across all levels of prevention, the centrality of community participation—particularly through well-supported CHWs—
is clear. However, for these interventions to succeed, they must be structured, adequately resourced, and continually 
adapted to local contexts. Addressing operational, social, and knowledge barriers while leveraging facilitators such as 
training, community engagement, and policy support will be critical. Together, these studies build a compelling case for 
expanding and optimizing CHW-led strategies in the fight against vector borne diseases.

Limitations and future research

Of note, the state of the literature on community health workers’ role in vector borne disease control is not yet sufficient 
to evaluate their overall role or effects across studies and contexts. Thus, we conducted a scoping review, to assess the 
state of the evidence, and clarify barriers and facilitators to their use in prevention and control programs. While scoping 
reviews are valuable for mapping the existing literature and identifying research gaps, they have inherent limitations. One 
notable limitation is the potential for selection bias in including studies that were solely academic research and published 
within specified databases. However, we tried to mitigate this through software use (e.g., multiple search engines) and 
other methods recommended [26]. Nonetheless, the review process may inadvertently omit relevant research due to 
restrictive search criteria or exclude non-English and non-Spanish language studies. Additionally, variability in study qual-
ity and methodological rigor across included articles can impact the reliability and generalizability of the findings and make 
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synthesis across divergent methods and contexts. Scoping reviews tend to be appropriate for literature where a detailed 
assessment of study outcomes may not be informative, focusing instead on broad trends and themes, which may limit the 
depth of insights into specific intervention effects.

Future research should prioritize several areas. First, large-scale implementation studies are needed to understand 
how successful community-based interventions can be scaled up while maintaining effectiveness. Second, more research 
is needed on tertiary prevention approaches and long-term disease management roles for CHWs. Additionally, exploring 
intersectoral collaboration between community health workers and community animal health workers using One Health 
frameworks could strengthen approaches to zoonotic vector-borne disease control. Third, comparative studies examining 
different models of CHW integration with formal health systems could inform optimal approaches to program design. Finally, 
economic evaluations of different CHW program models would provide important evidence for resource allocation decisions.

Conclusions

This scoping review achieved its three objectives by: (1) characterizing 14 studies across diverse geographic and meth-
odological contexts, (2) systematically organizing evidence by public health prevention levels to highlight distinct CHW 
roles and requirements, and (3) identifying persistent challenges in training sustainability, resource adequacy, and health 
system integration alongside facilitators including community engagement and supportive supervision that must inform 
future research and program development.

Notably, the identification of only 14 studies meeting our inclusion criteria across reveals a significant gap in the peer-review 
literature. This scarcity of rigorous research is particularly concerning given the global burden of vector-borne diseases and 
the widespread deployment of CHW programs in endemic regions. The limited evidence base underscores an urgent need for 
more systematic research to evaluate CHW effectiveness, optimal implementation strategies, and long-term sustainability of 
programs in vector-borne disease contexts. Although the evidence base is limited, several studies reported similar challenges 
related to training sustainability, resource adequacy, and health system integration across different settings, suggesting recur-
ring implementation barriers that merit further investigation for future research and program planning.

Furthermore, this scoping review demonstrates that CHWs can play important roles across all levels of vector-borne 
disease prevention, but with varying requirements for training, supervision, and support systems. The included studies 
indicate that CHW’s involvement in vector control programs, particularly in primary prevention activities that can be imple-
mented with relatively limited technical support. However, successful programs require substantial investment in commu-
nity engagement, systematic training, and integration with formal health systems. As global efforts to control vector-borne 
diseases continue to evolve, CHW programs represent a critical component of comprehensive control strategies, but only 
when implemented with appropriate attention to support system requirements and integration challenges.

Future research should prioritize several areas to address the identified gaps in evidence. First, large-scale implementation 
studies are needed to understand how successful community-based interventions can be scaled while maintaining effec-
tiveness. Second, more research is needed on tertiary prevention approaches and long-term disease management roles for 
CHWs. Third, exploring intersectoral collaboration between community health workers and community animal health workers 
using One Health frameworks could strengthen approaches to zoonotic and vector-borne diseases control, including integration 
into surveillance-response systems that bridge human and animal health sectors. Finally, comparative studies examining differ-
ent models of CHW integration with formal health systems could inform optimal approaches to program design, and economic 
evaluations of different CHW program models would provide important evidence for resource allocation decisions.

Supporting information

S1 Prisma checklist. From: Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for 
Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850.
(DOCX)

https://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0014621.s001


PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0014621  August 18, 2026 13 / 14

Author contributions

Conceptualization: Lidia Azurdia Sierra, Scott Carvajal.

Data curation: Lidia Azurdia Sierra.

Formal analysis: Lidia Azurdia Sierra, Emily K Larson.

Methodology: Lidia Azurdia Sierra.

Supervision: Scott Carvajal.

Visualization: Lidia Azurdia Sierra.

Writing – original draft: Lidia Azurdia Sierra.

Writing – review & editing: Emily K Larson, Adriana Maldonado, Katherine Ellingson, Kacey Ernst, Scott Carvajal.

References
	 1.	 World Health Organization. Vector-borne diseases. https://www.who.int/news-room/factsheets/detail/vector-borne-diseases. 2020. Accessed 2025 

June 21. 

	 2.	 Pan American Health Organization. Ministers of health of the Americas agree to strengthen actions to prevent vector-borne diseases. PAHO/WHO; 
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=14681. 2018. Accessed 2025 June 21. 

	 3.	 Hotez PJ. Blue Marble Health: An Innovative Plan to Fight Diseases of the Poor Amid Wealth. Baltimore (MD): Johns Hopkins University Press. 
2016. 

	 4.	 Rocklöv J, Dubrow R. Climate change: an enduring challenge for vector-borne disease prevention and control. Nat Immunol. 2020;21(5):479–83. 
https://doi.org/10.1038/s41590-020-0648-y PMID: 32313242

	 5.	 Dantés HG, Manrique-Saide P, Vazquez-Prokopec G. Prevention and control of Aedes transmitted infections in the post-pandemic scenario of 
COVID-19: challenges and opportunities for the region of the Americas. Mem Inst Oswaldo Cruz. 2023. https://doi.org/10.1590/0074-02760200284 

	 6.	 Baltzell K, Harvard K, Hanley M. What is community engagement and how can it drive malaria elimination? Case studies and stakeholder inter-
views. Malar J. 2019;18:245. https://doi.org/10.1186/s12936-019-2878-8 

	 7.	 Peretz PJ, Islam N, Matiz LA. Community health workers and Covid-19—addressing social determinants of health in times of crisis and beyond. N 
Engl J Med. 2020;383(19):e108. https://doi.org/10.1056/NEJMp2022641 

	 8.	 Coulter K, Ingram M, McClelland DJ, Lohr A. Positionality of Community Health Workers on Health Intervention Research Teams: A Scoping 
Review. Front Public Health. 2020;8:208. https://doi.org/10.3389/fpubh.2020.00208 PMID: 32612967

	 9.	 US Department of Health and Human Services. Role of community health workers. https://www.nhlbi.nih.gov/health/educational/healthdisp/role-of-
community-health-workers.htm. 2014. Accessed 2025 June 21. 

	10.	 Pallas SW, Minhas D, Pérez-Escamilla R. Community health workers in low- and middle-income countries: what do we know about scaling up and 
sustainability?. Public Health. 2013;103(7):e74-82. https://doi.org/10.2105/AJPH.2012.301102 

	11.	 National Conference of State Legislatures. Brief Allied Health Professions Series: Community health workers [Internet]. Washington (DC): NCSL; 
2025. https://www.ncsl.org/health/community-health-workers

	12.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ. 2021;372:n71. https://doi.org/10.1136/bmj.n71 PMID: 33782057

	13.	 Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance for conducting systematic scoping reviews. Int J Evid Based 
Healthc. 2015;13(3):141–6. https://doi.org/10.1097/XEB.0000000000000050 PMID: 26134548

	14.	 Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 2005;8(1):19–32. https://doi.org/10.1080/13
64557032000119616 

	15.	 Arnbrister J. Engaging community health workers in mosquito control surveillance in an urban desert environment. Tucson (AZ): University of 
Arizona. 2020. 

	16.	 Burke D, Tiendrebeogo J, Emerson C. Community-based delivery of intermittent preventive treatment of malaria in pregnancy in Burkina Faso: a 
qualitative study. Malar. 2021;20:277. https://doi.org/10.1186/s12936-021-03814-y 

	17.	 Cazola LH, Tamaki EM, Pontes ER, Andrade SM. Incorporação das atividades de controle da dengue pelo agente comunitário de saúde. Rev 
Saude Publica. 2014;48(1):113–22. https://doi.org/10.1590/s0034-8910.2014048004687 

	18.	 Shey N D, Clement AN J, N M, Wung B A, Ivo K K. Community Health Workers’ Knowledge, Attitudes and Practices Regarding Malaria Control and 
Prevention in Bamenda, Cameroon: A Community Based Study. J Health Med Inform. 2017;08(05). https://doi.org/10.4172/2157-7420.1000294 

	19.	 Eke RA, Enwereji EE. Diagnosis of malaria by community health workers in Nigeria. East Afr J Public Health. 2009;6(1):15–6. https://doi.
org/10.4314/eajph.v6i1.45736 PMID: 20000057

https://www.who.int/news-room/factsheets/detail/vector-borne-diseases
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=14681
https://doi.org/10.1038/s41590-020-0648-y
http://www.ncbi.nlm.nih.gov/pubmed/32313242
https://doi.org/10.1590/0074-02760200284
https://doi.org/10.1186/s12936-019-2878-8
https://doi.org/10.1056/NEJMp2022641
https://doi.org/10.3389/fpubh.2020.00208
http://www.ncbi.nlm.nih.gov/pubmed/32612967
https://www.nhlbi.nih.gov/health/educational/healthdisp/role-ofcommunity-health-workers.htm
https://www.nhlbi.nih.gov/health/educational/healthdisp/role-ofcommunity-health-workers.htm
https://doi.org/10.2105/AJPH.2012.301102
https://www.ncsl.org/health/community-health-workers
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1097/XEB.0000000000000050
http://www.ncbi.nlm.nih.gov/pubmed/26134548
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1186/s12936-021-03814-y
https://doi.org/10.1590/s0034-8910.2014048004687
https://doi.org/10.4172/2157-7420.1000294
https://doi.org/10.4314/eajph.v6i1.45736
https://doi.org/10.4314/eajph.v6i1.45736
http://www.ncbi.nlm.nih.gov/pubmed/20000057


PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0014621  August 18, 2026 14 / 14

	20.	 Habimana A, Harerimana A, Asingizwe D, Nyandwi T, Njunwa KJ. Community Health Workers’ knowledge, attitudes and practices about malaria 
prevention in Gicumbi District, Rwanda. Rwanda Journal. 2016;3(1):27. https://doi.org/10.4314/rj.v3i1.5F

	21.	 Malenga T, Kabaghe AN, Manda-Taylor L. Malaria control in rural Malawi implementing peer health education for behaviour change. Glob Health. 
2017;13(1):84. https://doi.org/10.1186/s12992-017-0309-6 

	22.	 Pereira GA, Pícoli RP, Cazola LH. Integration of endemic disease control workers in the family health strategy, Campo Grande, Mato Grosso do 
Sul, Brazil. Epidemiol. 2021. Serv Saude. Serv Saude. 2021;30(1):e2019500. https://doi.org/10.1590/S1679-49742021000100018 

	23.	 Ramaiah KD, Vijay Kumar KN, Chandrakala AV, Augustin DJ, Appavoo NC, Das PK. Effectiveness of community and health services-organized 
drug delivery strategies for elimination of lymphatic filariasis in rural areas of Tamil Nadu, India. Trop Med Int Health. 2001;6(12):1062–9. https://
doi.org/10.1046/j.1365-3156.2001.00813.x PMID: 11737843

	24.	 Therawiwat M, Fungladda W, Kaewkungwal J, Imamee N, Steckler A. Community-based approach for prevention and control of dengue hemor-
rhagic fever in Kanchanaburi Province, Thailand. Southeast Asian J Trop Med Public Health. 2005;36(6):1439–49. PMID: 16610646

	25.	 Toledo ME, Vanlerberghe V, Baly A. Towards active community participation in dengue vector control: results from action research in Santiago de 
Cuba, Cuba. Trans R Soc Trop Med Hyg. 2007;101(1):56–63. https://doi.org/10.1016/j.trstmh.2006.03.006 

	26.	 Toledo ME, Rodriguez A, Valdés L, Carrión R, Cabrera G, Banderas D, et al. Evidence on impact of community-based environmental management 
on dengue transmission in Santiago de Cuba. Trop Med Int Health. 2011;16(6):744–7. https://doi.org/10.1111/j.1365-3156.2011.02762.x PMID: 
21418448

	27.	 Ulibarri G, Betanzos A, Betanzos M, Rojas JJ. Preliminary results on the control of Aedes spp. in a remote Guatemalan community vulnera-
ble to dengue, chikungunya and Zika virus: community participation and use of low-cost ecological ovillantas for mosquito control. F1000Res. 
2016;5:598. https://doi.org/10.12688/f1000research.8461.3 PMID: 28105304

	28.	 Detels R, Gulliford M, Karim QA, Tan CC. Oxford Textbook of Global Public Health. 7th ed. Oxford: Oxford University Press. 2021. https://www.
ncbi.nlm.nih.gov/books/NBK537222/

	29.	 Boakye MDS, Owek CJ, Oluoch E, Atakora SB, Wachira J, Afrane YA. Needs assessment of community health workers to enhance efficient deliv-
ery of their services for community case management of malaria in Kenya. Malar J. 2021;20(1):102. https://doi.org/10.1186/s12936-021-03640-2 
PMID: 33602242

https://doi.org/10.4314/rj.v3i1.5F
https://doi.org/10.1186/s12992-017-0309-6
https://doi.org/10.1590/S1679-49742021000100018
https://doi.org/10.1046/j.1365-3156.2001.00813.x
https://doi.org/10.1046/j.1365-3156.2001.00813.x
http://www.ncbi.nlm.nih.gov/pubmed/11737843
http://www.ncbi.nlm.nih.gov/pubmed/16610646
https://doi.org/10.1016/j.trstmh.2006.03.006
https://doi.org/10.1111/j.1365-3156.2011.02762.x
http://www.ncbi.nlm.nih.gov/pubmed/21418448
https://doi.org/10.12688/f1000research.8461.3
http://www.ncbi.nlm.nih.gov/pubmed/28105304
https://www.ncbi.nlm.nih.gov/books/NBK537222/
https://www.ncbi.nlm.nih.gov/books/NBK537222/
https://doi.org/10.1186/s12936-021-03640-2
http://www.ncbi.nlm.nih.gov/pubmed/33602242

	A scoping review: Community health workers engagement in mosquito borne disease prevention activities
	Introduction
	Methods
	Search strategy
	Database Selection and Search Parameters. We searched five databases for peer-reviewed and gray literature: PubMed, ProQuest, Scopus, Science Direct, and Latin American and Carribean Health Sciences Literature (LILACS). We conducted searches used Medical 

	Temporal and linguistic scope
	Search execution and article management
	Screening process
	Primary search strategy

	Results
	Primary prevention
	Secondary prevention
	Tertiary prevention
	Synthesis of data

	Discussion
	Limitations and future research

	Conclusions
	Supporting information
	References


