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Abstract- The emergence and re-emergence of 

zoonotic diseases represent critical threats to global 

health security, demanding innovative surveillance 

approaches that bridge the gap between traditional 

public health systems and community-level detection 

capabilities. This study develops a comprehensive 

framework for strengthening community-based 

surveillance (CBS) systems specifically designed to 

detect zoonotic disease outbreaks at their earliest 

stages, thereby enabling rapid response and 

containment measures. The framework integrates 

principles from One Health approaches, 

participatory epidemiology, and digital health 

technologies to create sustainable, locally-owned 

surveillance mechanisms that complement formal 

health systems. Through systematic analysis of 

existing CBS models, technological innovations, and 

implementation experiences across diverse 

geographical and epidemiological contexts, this 

research identifies critical components necessary for 

effective early warning systems at the community 

level. The framework addresses fundamental 

challenges including community engagement 

strategies, capacity building protocols, data 

collection and transmission methodologies, 

integration with formal surveillance systems, and 

sustainability mechanisms. Particular emphasis is 

placed on leveraging mobile health technologies, 

training community health workers and animal 

health personnel, establishing event-based 

surveillance protocols, and creating feedback 

mechanisms that maintain community participation. 

The study examines successful CBS implementations 

in resource-limited settings, extracting lessons 

learned and best practices applicable to various 

contexts. Results demonstrate that well-designed 

CBS systems can significantly reduce detection times 

for zoonotic disease events, improve outbreak 

response effectiveness, and build community 

resilience against emerging infectious disease 

threats. The framework provides actionable 

guidance for public health authorities, development 

partners, and community organizations seeking to 

establish or strengthen CBS systems for zoonotic 

disease detection. Key recommendations emphasize 

the importance of intersectoral collaboration, 

sustained financing mechanisms, cultural 

adaptation of surveillance tools, and continuous 

quality improvement processes. This research 

contributes to the growing body of evidence 

supporting community-based approaches as 

essential components of comprehensive disease 

surveillance architecture, particularly in settings 

where formal health infrastructure is limited or 

geographically inaccessible. 
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I. INTRODUCTION 

 

The increasing frequency and severity of zoonotic 

disease outbreaks in the twenty-first century have 

exposed critical vulnerabilities in global health 

security infrastructure, demanding fundamental shifts 

in how societies detect, monitor, and respond to 

emerging infectious disease threats (Bedford et al., 

2019). Zoonotic pathogens, which account for 

approximately seventy-five percent of emerging 

infectious diseases affecting human populations, 

originate at the complex interfaces between human, 

animal, and environmental health systems, requiring 
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surveillance approaches that transcend traditional 

sectoral boundaries (Brown, 2004; Hughes et al., 

2010). Recent epidemics including Ebola virus 

disease, Middle East respiratory syndrome, avian 

influenza, and novel coronavirus infections have 

demonstrated both the devastating potential of 

zoonotic pathogens and the inadequacy of 

conventional surveillance systems to provide timely 

warning of disease emergence in communities where 

human-animal contact is most intensive (McCloskey 

et al., 2014). These events have catalyzed international 

recognition that strengthening surveillance capacity at 

the community level represents not merely an 

enhancement of existing systems but rather a 

fundamental prerequisite for effective global health 

security ( Belay et al., 2017). 

Traditional disease surveillance systems, while 

essential for monitoring endemic diseases and tracking 

epidemiological trends at national and subnational 

levels, face inherent limitations in detecting novel or 

unexpected disease events at their points of origin 

(Morse, 2012). Formal health facilities serve as the 

primary reporting nodes in conventional surveillance 

architectures, creating systematic blind spots in rural, 

remote, or underserved areas where many zoonotic 

spillover events initially occur ( Drewe et al., 2012). 

The time lag between disease occurrence in 

communities and detection by formal health systems 

often spans days to weeks, during which transmission 

chains become established and containment 

opportunities are lost (Shiferaw et al., 2017). 

Furthermore, conventional indicator-based 

surveillance systems rely on predefined case 

definitions and laboratory confirmation procedures 

that may not capture unusual disease presentations or 

syndromes caused by previously unknown pathogens 

(Henning, 2004). These structural limitations are 

particularly problematic in resource-constrained 

settings where health system coverage is incomplete, 

laboratory capacity is limited, and populations 

maintain frequent contact with domestic and wild 

animals through agricultural, pastoral, or bushmeat 

hunting activities ( Abakar et al., 2016). 

Community-based surveillance represents a paradigm 

shift from passive, facility-based disease detection to 

active, participatory approaches that position 

community members themselves as sentinels within 

surveillance networks (Guerra et al., 2019). CBS 

systems operationalize the concept that communities 

possess unique knowledge of local disease patterns, 

animal health events, and environmental changes that 

may signal emerging health threats, while also having 

the strongest motivation to protect their own health 

and livelihoods (Abramowitz et al., 2015). By training 

and empowering community health workers, 

traditional healers, livestock keepers, and other 

community members to recognize, report, and respond 

to unusual health events, CBS creates distributed 

surveillance networks with far greater geographical 

coverage and temporal responsiveness than facility-

based systems alone can achieve (Jost et al., 2007). 

Evidence from diverse contexts demonstrates that 

CBS can detect disease events days to weeks earlier 

than conventional systems, provide critical 

information about disease distribution in hard-to-reach 

populations, and facilitate rapid investigation and 

response at the local level (Kelly et al., 2017). 

The intersection of zoonotic disease surveillance and 

community-based approaches creates unique 

opportunities and challenges that distinguish this 

domain from CBS applications for purely human 

diseases (Halliday et al., 2012). Zoonotic disease 

detection requires surveillance systems that span 

multiple sectors including human health, animal 

health, wildlife conservation, and environmental 

monitoring, demanding coordination mechanisms that 

rarely exist at community levels (Karesh et al., 2012). 

Community members who observe sick or dead 

animals, unusual wildlife die-offs, or clusters of 

human illness following animal contact possess 

information critical for early warning, yet formal 

channels for reporting such observations across 

sectoral boundaries are often absent or poorly 

functioning (Catley et al., 2004). The One Health 

paradigm, which emphasizes collaborative, 

multisectoral approaches to addressing health threats 

at human-animal-environment interfaces, provides 

conceptual foundation for CBS systems that integrate 

information from multiple sources and engage diverse 

community stakeholders (Cunningham et al., 2017;  

Mackenzie and Jeggo, 2019). 

Technological innovations in mobile communications 

and digital health platforms have dramatically 

expanded the feasibility and sophistication of 
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community-based surveillance systems, particularly in 

resource-limited settings previously considered too 

remote or underdeveloped for advanced surveillance 

approaches (Karimuribo et al., 2017). Mobile phone 

penetration in low and middle-income countries now 

exceeds eighty percent in many regions, providing 

unprecedented opportunities to equip community 

reporters with tools for real-time data collection, 

transmission, and feedback (Menson et al., 2018). 

Smartphone applications designed specifically for 

participatory disease surveillance enable community 

health workers to report disease events with 

standardized data fields, GPS coordinates, 

timestamps, and attached photographs or videos, while 

allowing surveillance coordinators to visualize data in 

real-time and trigger investigation protocols 

(Karimuribo et al., 2017). These technological 

capabilities, combined with declining costs and 

improving user interfaces, have transformed CBS 

from a labor-intensive, paper-based activity to a 

dynamic, data-driven system capable of generating 

actionable intelligence for decision-makers (Moore et 

al., 2008). 

Despite growing recognition of CBS potential and 

expanding implementation experiences, significant 

gaps remain in understanding how to design, 

implement, and sustain effective community-based 

surveillance systems for zoonotic disease detection 

across diverse contexts (Johnson et al., 2018). 

Questions persist regarding optimal community 

engagement strategies that ensure sustained 

participation without creating unsustainable 

dependency on external support, appropriate training 

curricula and supervision models for community 

reporters, data quality assurance mechanisms, 

integration protocols with formal surveillance and 

response systems, and financing models that enable 

long-term sustainability (Halton et al., 2013). The 

literature reveals substantial heterogeneity in CBS 

approaches, from highly technology-dependent 

systems requiring substantial infrastructure 

investments to low-tech, relationship-based models 

relying primarily on trained community members and 

existing communication channels ( DaoAnh et al., 

2018). This diversity reflects both the adaptability of 

CBS concepts and the absence of standardized 

frameworks that provide clear guidance for 

implementers facing specific contextual constraints 

and opportunities. 

The purpose of this study is to develop a 

comprehensive, evidence-based framework for 

strengthening community-based surveillance systems 

specifically designed to detect zoonotic disease 

outbreaks at the earliest possible stages, thereby 

enabling rapid containment and reducing the risk of 

widespread transmission. This framework synthesizes 

lessons learned from CBS implementations across 

multiple countries and disease contexts, identifies 

critical success factors and common pitfalls, and 

provides actionable guidance for health authorities, 

implementing organizations, and communities 

themselves. The framework addresses the full 

lifecycle of CBS systems from initial design and 

community mobilization through implementation, 

operation, integration with formal health systems, and 

long-term sustainability. Particular attention is given 

to features unique to zoonotic disease surveillance 

including intersectoral coordination mechanisms, 

animal health integration, wildlife surveillance 

components, and environmental health considerations. 

The research examines how CBS systems can leverage 

technological innovations while remaining accessible 

and appropriate for resource-constrained settings with 

limited infrastructure. It explores strategies for 

building and maintaining community trust, ensuring 

cultural appropriateness of surveillance activities, and 

creating feedback loops that demonstrate value to 

participating communities. The framework also 

addresses critical implementation challenges 

including financing, human resource development, 

data management, quality assurance, and performance 

monitoring. 

This research contributes to the global effort to 

strengthen health security by providing practical 

guidance for establishing surveillance systems that 

detect disease threats where they emerge rather than 

waiting for diseases to reach formal health facilities 

(Dye, 2014). By positioning communities as active 

participants in their own health protection rather than 

passive recipients of health services, CBS systems 

build local capacity, resilience, and ownership that 

persist beyond specific disease threats or time-limited 

project funding (Bardosh et al., 2017). The framework 

developed here serves as a resource for ministries of 
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health, veterinary services, wildlife authorities, non-

governmental organizations, development partners, 

and communities themselves as they work to create 

robust early warning systems for zoonotic diseases. As 

the global community continues confronting the 

reality that emerging infectious diseases will remain 

persistent threats requiring continuous vigilance, 

strengthening surveillance at the community level 

represents not an optional enhancement but rather a 

fundamental necessity for protecting both local and 

global populations from the next pandemic threat 

(Jonas and Seifman, 2019). 

II. LITERATURE REVIEW 

Community-based surveillance as a distinct approach 

to disease detection has evolved significantly over the 

past two decades, emerging from recognition that 

formal health system surveillance alone cannot 

provide comprehensive coverage or timely detection 

of disease events, particularly in resource-limited 

settings where health infrastructure is sparse or 

inaccessible to large population segments (Smolinski 

et al., 2017). Early CBS initiatives focused primarily 

on specific disease control programs, particularly for 

vaccine-preventable diseases and neglected tropical 

diseases, but have expanded to encompass broader 

disease surveillance objectives including detection of 

unusual events that may signal emerging disease 

threats (Lo et al., 2017). The conceptual foundation of 

CBS rests on principles of participatory development, 

community empowerment, and primary health care 

approaches that emphasize community ownership and 

sustainability rather than top-down, externally 

imposed systems (Scott et al., 2016). Systematic 

reviews of CBS implementations reveal substantial 

diversity in operational models, ranging from simple 

community reporting systems with minimal 

technology requirements to sophisticated digital 

platforms integrating multiple data sources and 

automated alert algorithms (Guerra et al., 2019). 

Event-based surveillance, which focuses on detecting 

and responding to unusual health events rather than 

only confirmed cases of known diseases, has gained 

prominence as a complementary approach to 

traditional indicator-based surveillance, particularly 

for detecting novel or unexpected disease threats 

(Kuehne et al., 2019). CBS systems are inherently 

well-suited to event-based surveillance because 

community members can observe and report unusual 

occurrences such as animal die-offs, clusters of acute 

illness, or unexplained deaths without requiring 

laboratory confirmation or definitive diagnosis 

(DaoAnh et al., 2018). Research examining event-

based surveillance implementations demonstrates that 

community-level reporting can detect outbreaks days 

to weeks earlier than facility-based systems, providing 

critical time for investigation and response before 

substantial transmission occurs (N'Guessan et al., 

2019). However, the literature also documents 

challenges with event-based approaches including 

high volumes of non-priority reports, difficulty 

discriminating true signals from background noise, 

and resource demands for investigating reported 

events (Fournet et al., 2018). 

The application of One Health principles to 

surveillance system design has created new paradigms 

for addressing zoonotic disease threats through 

integrated approaches that transcend traditional 

sectoral boundaries between human health, animal 

health, and environmental health (Hattendorf et al., 

2017). One Health surveillance frameworks 

emphasize the need for coordinated data collection, 

information sharing, and joint investigation protocols 

across sectors, recognizing that zoonotic pathogens do 

not respect institutional or disciplinary boundaries 

(Coker et al., 2011). Community-based surveillance 

represents a natural fit with One Health principles 

because communities themselves experience health as 

an integrated phenomenon rather than segregated 

human and animal health concerns, and community 

reporters can be trained to observe and report health 

events across species (Mazet et al., 2014). Case studies 

of One Health CBS implementations demonstrate 

feasibility of training community members to conduct 

integrated surveillance, though sustainability and 

intersectoral coordination at higher system levels 

remain persistent challenges (Stanley et al., 2019). 

Participatory epidemiology approaches, which engage 

communities as active partners in disease investigation 

and surveillance rather than merely as passive data 

sources, provide methodological foundations for many 

CBS systems (Jost et al., 2007). Participatory methods 

emphasize local knowledge systems, qualitative data 

collection techniques, and community validation of 
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findings, creating surveillance processes that are 

culturally appropriate and valued by participating 

communities (Mariner et al., 2014). Research on 

participatory approaches in pastoral and agricultural 

communities demonstrates that livestock keepers 

possess sophisticated understanding of animal disease 

patterns, recognize early signs of disease emergence, 

and can provide valuable historical information about 

disease occurrence and ecology (Karimuribo et al., 

2017). However, the literature also notes that 

participatory approaches require substantial time 

investment for relationship building and may generate 

qualitative data that is difficult to integrate with 

quantitative surveillance systems (Catley et al., 2004). 

Mobile health technologies have revolutionized the 

operational possibilities for community-based 

surveillance, enabling real-time data transmission, 

automated data quality checks, and immediate 

feedback to community reporters in ways that were 

impossible with paper-based systems (Karimuribo et 

al., 2017). Studies evaluating mobile phone-based 

surveillance systems document improved timeliness, 

completeness, and quality of surveillance data 

compared to traditional paper-based reporting, along 

with reduced costs for data management and 

supervision (Thumbi et al., 2019). The proliferation of 

smartphone applications designed specifically for 

health surveillance has created numerous 

implementation options, though research suggests that 

simpler, more intuitive interfaces with minimal data 

fields produce better uptake and sustainability than 

complex applications requiring extensive training 

(Menson et al., 2018). Challenges documented in the 

literature include dependence on reliable mobile 

network coverage, ongoing costs for airtime and data, 

device management and replacement, and ensuring 

systems remain functional when technology fails 

(DaoAnh et al., 2018). 

Integration of community-based surveillance systems 

with formal health system structures represents both a 

critical success factor and a persistent implementation 

challenge documented across multiple contexts (Fall 

et al., 2019). The literature emphasizes that CBS 

systems should complement rather than replace formal 

surveillance mechanisms, with clear protocols for 

escalating reports from community to district to 

national levels and feedback mechanisms ensuring 

communities receive information about investigation 

outcomes and response actions (Kuehne et al., 2019). 

Studies examining integrated disease surveillance and 

response (IDSR) frameworks highlight the importance 

of standard case definitions, reporting formats, and 

investigation protocols that enable seamless 

information flow across system levels (Fall et al., 

2019). However, research also documents frequent 

disconnects between community-level CBS activities 

and district or national surveillance systems, resulting 

in reported events that are not investigated or data that 

remains trapped at local levels without influencing 

broader response decisions (DaoAnh et al., 2018). 

Capacity building for community reporters, health 

facility staff, and supervisory personnel emerges 

consistently in the literature as foundational to CBS 

system functionality and sustainability (Schwind et al., 

2014). Training curricula for community health 

workers typically address syndrome recognition, 

reporting procedures, biosafety practices, and basic 

investigation skills, though the literature reveals 

substantial variation in training duration, content, and 

refresher schedules (Guerra et al., 2019). Research 

examining para-professional workforce models, 

including community animal health workers and 

village veterinarians, demonstrates that appropriately 

trained community members can perform surveillance 

and basic response functions effectively while being 

more accessible and acceptable to communities than 

formal health professionals (Catley et al., 2004). 

However, studies also document high turnover among 

volunteer community reporters, indicating that purely 

voluntary models may not be sustainable and that 

some form of incentive or compensation may be 

necessary for long-term engagement (Mariner et al., 

2014). 

Surveillance system evaluation frameworks provide 

methodological approaches for assessing CBS system 

performance across multiple attributes including 

sensitivity, specificity, timeliness, acceptability, and 

sustainability (Calba et al., 2015; Drewe et al., 2012). 

The literature distinguishes between evaluation of 

surveillance system components such as data quality 

and reporting completeness, and evaluation of 

outcomes such as reduced outbreak size or improved 

response timeliness (107: Vrbova et al., 2010). Few 

published studies provide rigorous evaluation 
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evidence demonstrating that CBS implementation 

results in improved outbreak detection or response, 

though observational studies and program evaluations 

suggest positive impacts (Guerra et al., 2019). This 

evidence gap reflects both the challenges of designing 

controlled studies for surveillance systems and the 

reality that most CBS implementations prioritize 

operational functionality over research objectives 

(DaoAnh et al., 2018). 

The literature on wildlife disease surveillance and 

early warning systems for zoonotic pathogen spillover 

provides important context for community-based 

approaches, as wildlife populations serve as reservoirs 

for many emerging zoonotic diseases and wildlife die-

offs may provide early warning of pathogen 

circulation (Kuisma et al., 2019). Research examining 

community reporting of wildlife mortality events 

demonstrates feasibility of training hunters, rangers, 

and other community members who regularly observe 

wildlife to recognize and report unusual events (Kelly 

et al., 2017). However, the literature also documents 

challenges including vast geographical areas requiring 

coverage, infrequent observation of wildlife by 

individual reporters, and difficulties in confirming 

disease etiology without laboratory investigation 

(Travis et al., 2011). Some studies suggest that 

integrating wildlife surveillance with domestic animal 

and human health surveillance creates synergies and 

efficiencies while strengthening One Health 

collaboration (O'Brien and Xagoraraki, 2019). 

Financing and sustainability of community-based 

surveillance systems emerge as critical concerns 

throughout the literature, with numerous examples of 

CBS systems declining or collapsing after external 

project funding ends Halton et al., 2013). Research 

examining sustainable financing mechanisms 

identifies several potential approaches including 

integration into government health budgets, 

performance-based financing linked to surveillance 

indicators, health insurance schemes, and community-

based financing, though limited evidence exists 

regarding effectiveness and sustainability of these 

approaches (Abakar et al., 2016). The literature 

emphasizes that sustainability requires not only 

financial resources but also political commitment, 

institutional capacity, and community ownership, 

suggesting that narrow focus on financing 

mechanisms without addressing these broader 

dimensions is insufficient (Scott et al., 2016). 

III. METHODOLOGY 

This study employs a comprehensive framework 

development methodology that synthesizes evidence 

from multiple sources including published literature, 

program evaluations, case studies, and expert 

consultation to construct an integrated framework for 

strengthening community-based surveillance systems 

for zoonotic disease detection. The methodological 

approach recognizes that CBS system design must be 

evidence-based yet context-responsive, drawing on 

established principles while maintaining sufficient 

flexibility to adapt to diverse geographical, 

epidemiological, cultural, and resource settings. The 

framework development process commenced with 

systematic review of peer-reviewed literature and gray 

literature addressing community-based surveillance, 

zoonotic disease detection, One Health approaches, 

participatory epidemiology, mobile health 

technologies, and surveillance system evaluation. 

Search strategies employed multiple databases 

including PubMed, Web of Science, and Google 

Scholar, using search terms related to community 

surveillance, zoonotic diseases, outbreak detection, 

early warning systems, and related concepts. 

Literature published between 1990 and 2018 was 

included to capture both foundational work and recent 

innovations, with particular emphasis on 

implementations in low and middle-income countries 

where resource constraints and weak health 

infrastructure create both the greatest need for CBS 

and the most challenging implementation 

environments. 

Retrieved literature was systematically reviewed to 

extract information on CBS system components, 

implementation strategies, outcomes achieved, lessons 

learned, and challenges encountered. Key themes 

emerging from this literature review included 

community engagement approaches, training and 

capacity building strategies, technology platforms and 

data management systems, integration with formal 

health systems, quality assurance mechanisms, and 

sustainability factors. Comparative analysis of 

different CBS models identified common elements 

present across successful implementations as well as 
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context-specific adaptations required for particular 

settings. This analysis revealed that while CBS 

systems demonstrate substantial diversity in 

operational details, they share core components that 

can be organized into a coherent framework applicable 

across contexts. The framework structure developed 

through this process identifies essential elements that 

must be present in any CBS system while providing 

guidance on how these elements can be adapted to 

specific circumstances. 

Case study analysis formed a second major 

methodological component, involving detailed 

examination of documented CBS implementations for 

zoonotic disease surveillance across multiple countries 

and regions. Case studies were selected to represent 

diverse geographical settings including sub-Saharan 

Africa, Southeast Asia, and Latin America, different 

epidemiological contexts ranging from endemic 

zoonotic diseases to emerging pathogen threats, and 

varied implementation models from simple 

community reporting systems to sophisticated digital 

platforms. Each case study was analyzed using a 

standard framework examining system objectives, 

target diseases, community engagement strategies, 

reporter training approaches, reporting mechanisms, 

integration with health systems, performance 

outcomes, challenges encountered, and sustainability 

status. This comparative case study analysis identified 

patterns of success and failure, critical implementation 

decisions that influenced outcomes, and contextual 

factors that shaped system design and performance. 

Lessons extracted from case studies informed 

development of framework components addressing 

practical implementation challenges and providing 

concrete examples of successful approaches. 

Expert consultation processes engaged professionals 

with practical experience implementing or evaluating 

CBS systems for zoonotic diseases, including public 

health practitioners, veterinarians, epidemiologists, 

community health specialists, and technology 

developers. Consultation occurred through structured 

interviews, workshop participation, and review of 

draft framework materials, enabling incorporation of 

practical insights and field experience that may not be 

captured in published literature. Experts provided 

valuable perspective on implementation realities 

including political and institutional barriers, 

community acceptance factors, resource constraints, 

and operational challenges that shaped framework 

development. Their input ensured that framework 

recommendations remained grounded in 

implementation reality rather than becoming purely 

theoretical constructs disconnected from field 

conditions. The iterative process of framework 

development, expert review, and refinement continued 

until consensus emerged that the framework 

adequately addressed critical implementation 

considerations while remaining feasible in resource-

constrained settings. 

The framework development process specifically 

incorporated principles from implementation science 

and systems thinking to ensure that recommendations 

addressed not only technical components of CBS 

systems but also the broader contextual factors that 

influence implementation success and sustainability. 

Systems thinking approaches recognize that 

surveillance systems exist within complex health 

system environments characterized by multiple actors, 

competing priorities, resource constraints, and 

dynamic interactions. The framework therefore 

addresses not only what components CBS systems 

should include but also how these components 

interact, how CBS systems integrate with broader 

health system structures, and how implementation 

processes should be managed to navigate 

organizational and political realities. Implementation 

science principles emphasize the importance of 

stakeholder engagement, adaptation to local context, 

attention to implementation processes and not only 

end-state design, and continuous learning and 

improvement. These principles guided framework 

development to ensure recommendations focused on 

actionable guidance for implementers rather than 

idealized system designs that may prove infeasible in 

practice. 

The framework is organized hierarchically, beginning 

with foundational principles that should guide all CBS 

implementations, progressing through core system 

components that define essential functionality, and 

concluding with enabling factors that support system 

performance and sustainability. Each framework 

element is accompanied by practical guidance on 

implementation strategies, common pitfalls to avoid, 

and adaptation considerations for different contexts. 
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The framework explicitly acknowledges that no single 

CBS model is optimal for all settings and that 

successful implementation requires thoughtful 

adaptation of general principles to specific 

circumstances. However, it also identifies non-

negotiable elements that must be present for CBS 

systems to function effectively and safely, including 

community consent and engagement, basic training in 

disease recognition and reporting, defined reporting 

pathways, and response feedback mechanisms. This 

balance between standardization and flexibility 

reflects the methodological premise that frameworks 

should provide sufficient structure to ensure quality 

and coherence while permitting innovation and 

contextual adaptation. 

3.1 COMMUNITY ENGAGEMENT AND 

MOBILIZATION STRATEGIES 

Community engagement represents the foundational 

element upon which all other components of 

successful CBS systems must be built, as surveillance 

activities that are imposed upon communities without 

their understanding, consent, and active participation 

inevitably fail to achieve sustained functionality or 

community ownership (Abramowitz et al., 2015). 

Effective community engagement transcends simple 

community consultation or information provision, 

instead establishing genuine partnerships where 

communities participate in designing surveillance 

approaches, selecting community reporters, defining 

priority health concerns, and determining how 

surveillance information will be used to benefit 

community health ( Smolinski et al., 2017). The 

engagement process must commence well before 

technical surveillance activities begin, investing 

sufficient time to build relationships, understand 

community social structures and power dynamics, 

identify trusted community leaders and influencers, 

and address community concerns about surveillance 

objectives and data use (Schwind et al, 2014). 

Research demonstrates that communities are more 

likely to participate actively in surveillance when they 

understand how reported information will be used, 

when they receive feedback about investigation 

findings and response actions, and when they perceive 

tangible benefits from participation such as improved 

health services or enhanced disease control ( Mariner 

et al., 2014). 

Community entry strategies should be culturally 

appropriate and respectful of local governance 

structures, typically beginning with formal 

engagement of traditional leaders, local government 

officials, and other gatekeepers whose endorsement is 

essential for community acceptance ( Standley et al., 

2019). Initial community meetings should clearly 

explain surveillance objectives using accessible 

language rather than technical jargon, address 

community questions and concerns transparently, and 

invite community input on surveillance design and 

implementation (DaoAnh et al., 2018). These 

meetings provide opportunities to understand 

community disease priorities which may differ from 

priorities assumed by external implementers, learn 

about existing informal disease monitoring practices 

and local knowledge systems, and identify appropriate 

community reporters who possess community trust 

and legitimacy (Jost et al., 2007). The selection 

process for community reporters should balance 

technical considerations such as literacy and 

availability with community preferences regarding 

who should serve in these roles, as reporter legitimacy 

in community eyes strongly influences reporting 

completeness and community cooperation with 

investigations (Catley et al., 2004; Vink et al 2012). 

Sustaining community engagement beyond initial 

mobilization phases requires ongoing communication, 

visible benefits from participation, and genuine 

responsiveness to community inputs and concerns 

(Guerra et al., 2019). Regular community meetings 

where surveillance findings are shared, outbreak 

response successes are celebrated, and community 

questions are addressed help maintain awareness and 

engagement (N'Guessan et al., 2019; Scholten et al 

2018). Communities that observe prompt investigation 

of reported events, rapid response to confirmed 

outbreaks, and improvements in health services or 

disease control interventions develop confidence in 

surveillance value and maintain motivation to 

participate (Abramowitz et al., 2015). Conversely, 

communities where reported events receive no 

response or feedback experience declining 

participation as reporters perceive that their efforts 

produce no tangible benefits (DaoAnh et al., 2018). 

The framework therefore emphasizes that community 

engagement is not a one-time activity completed 

during system establishment but rather an ongoing 
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process requiring continuous attention throughout the 

system lifecycle. 

Community feedback mechanisms must be designed 

into CBS systems from inception, establishing clear 

protocols for communicating investigation findings, 

response actions, and surveillance results back to 

reporting communities (Smolinski et al., 2017). 

Feedback can take multiple forms including individual 

communication to reporters about specific events they 

reported, periodic community meetings presenting 

aggregated surveillance data and trends, and written or 

visual materials summarizing surveillance findings in 

accessible formats (Karimuribo et al., 2017). Mobile 

health platforms can automate certain feedback 

processes by sending acknowledgment messages 

when reports are received and providing investigation 

outcome updates, though these automated systems 

should complement rather than replace personal 

communication from supervisors or investigation 

teams (Karimuribo et al., 2017). Research indicates 

that feedback timeliness strongly influences reporter 

motivation, with rapid acknowledgment and response 

to reports reinforcing reporting behavior while 

delayed or absent feedback discourage continued 

participation ( Thumbi et al., 2019). 

Addressing community concerns about data 

confidentiality and potential negative consequences of 

disease reporting requires transparent communication 

about data use, protection of reporter and patient 

identities, and safeguards against stigmatization or 

economic harm (Standley et al., 2019). Communities 

may fear that disease reporting will trigger 

quarantines, trade restrictions, or animal culling that 

harm livelihoods, creating strong disincentives to 

report disease events (Hattendorf et al., 2017). CBS 

system design must acknowledge these legitimate 

concerns and work with communities to develop 

reporting and response protocols that protect 

community interests while still enabling disease 

control (Coker et al., 2011). In some contexts, this may 

require negotiated agreements about investigation 

procedures, community involvement in response 

decision-making, and compensation mechanisms for 

economic losses resulting from disease control 

measures (Catley et al., 2004). Legal and policy 

frameworks supporting disease reporting should 

protect reporters from liability and ensure that disease 

data is not used punitively against communities or 

individuals (Fall et al., 2019). 

 

Figure 1: Community Engagement Process Flow for 

CBS Implementation 

Source: Author 

The framework recognizes that community 

engagement approaches must be adapted to specific 

cultural contexts, social structures, and community 

characteristics rather than applying standardized 

models across diverse settings ( Standley et al., 2019). 

Pastoral communities with high mobility patterns 

require different engagement strategies than settled 

agricultural communities (Abakar et al., 2016). Urban 

informal settlements present distinct challenges 

including population density, transience, and social 

fragmentation that influence engagement approaches 

(Abramowitz et al., 2015). Communities with 

historical experiences of negative interactions with 

health authorities or government institutions may 

demonstrate heightened skepticism requiring 

additional relationship-building efforts (Scott et al., 
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2016). The framework therefore emphasizes the 

importance of contextual assessment and community-

specific adaptation while maintaining core principles 

of respect, transparency, genuine partnership, and 

mutual benefit that should characterize all community 

engagement efforts regardless of setting. 

Table 1: Community Engagement Strategies and Expected Outcomes

Engagement 

Strategy 
Key Activities Success Indicators Timeline 

Community Entry 
Stakeholder mapping, leadership 

engagement, initial meetings 

Community acceptance 

documented, MOU 

signed 

Months 1-2 

Reporter 

Selection 

Community nomination, 

transparent selection criteria, 

endorsement 

Reporters selected with 

community legitimacy 
Month 2-3 

Capacity Building 
Training programs, supervision 

systems, ongoing support 

Reporters 

demonstrating 

competency 

Months 3-4 

Feedback 

Systems 

Regular communication, 

investigation reports, community 

meetings 

Communities receiving 

timely feedback 

Ongoing from 

Month 4 

Partnership 

Maintenance 

Continuous dialogue, responsive 

to community needs, visible 

benefits 

Sustained reporting 

rates, community 

satisfaction 

Ongoing 

3.2 CAPACITY BUILDING AND TRAINING 

FRAMEWORKS 

Capacity building for community-based surveillance 

encompasses multiple dimensions including training 

of community reporters in disease recognition and 

reporting procedures, development of supervisory 

capacity at district and health facility levels, 

strengthening of laboratory and investigation capacity 

to respond to CBS reports, and building institutional 

capacity for CBS system management and 

sustainability (Schwind et al., 2014). The training 

framework for community reporters represents the 

most visible and essential capacity building 

component, as reporter knowledge and skills directly 

determine surveillance system sensitivity and data 

quality (Guerra et al., 2019; Nwaimo et al 2019). 

Training curricula must balance competing demands 

of providing sufficient technical knowledge for 

effective disease recognition while avoiding 

overwhelming community reporters with excessive 

complexity that reduces practical application (Catley 

et al., 2004). Research examining optimal training 

approaches suggests that competency-based curricula 

emphasizing hands-on practice and scenario-based 

learning produce better knowledge retention and skill 

application than lecture-based approaches focused on 

theoretical knowledge (Mariner et al., 2014). 

Core training content for zoonotic disease CBS 

typically includes recognition of priority disease 

syndromes in both humans and animals, understanding 

of zoonotic disease transmission pathways and risk 

factors, standardized reporting procedures and data 

collection methods, basic biosafety practices for 

interacting with sick animals or patients, investigation 

procedures for reported events, and community 

communication strategies (Kelly et al., 2017). 

Training should employ practical examples relevant to 

the local context rather than generic case studies, use 

visual aids and demonstrations to supplement verbal 

instruction, and provide opportunities for trainees to 

practice skills including completing reporting forms, 

conducting household interviews, and communicating 

health information (Karimuribo et al., 2017).  

The User support and technical assistance systems 

provide ongoing troubleshooting help for community 
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reporters and supervisors encountering technical 

problems with reporting platforms (Smolinski et al., 

2017). Helpdesk functions may be delivered through 

telephone hotlines, messaging platforms, or email, 

with procedures for escalating complex technical 

problems to platform developers or technical 

specialists Karimuribo et al., 2017). User 

documentation including quick reference guides, 

video tutorials, and frequently asked question 

resources helps users solve common problems 

independently (DaoAnh et al., 2018). Regular 

platform updates and maintenance address software 

bugs, security vulnerabilities, and feature 

improvements, though update processes must balance 

benefit of improvements against disruption to users 

and risk of introducing new problems (Karimuribo et 

al., 2017). The framework emphasizes that technical 

support is not optional but rather essential for 

sustainable platform operation, requiring dedicated 

resources and clear institutional responsibility rather 

than depending on ad hoc volunteer assistance (Halton 

et al., 2013). 

3.3 INTEGRATION WITH FORMAL HEALTH 

SYSTEMS 

Integration of community-based surveillance with 

formal health system structures, surveillance systems, 

and response mechanisms represents a critical success 

factor that determines whether CBS data influences 

actual outbreak response and health system decision-

making (Fall et al., 2019). Poorly integrated CBS 

systems may generate valuable data that remains 

trapped at community or district levels without 

reaching decision-makers, or produce reports that 

formal health system actors do not trust or act upon ( 

DaoAnh et al., 2018; Osabuohien 2017). Effective 

integration requires clear delineation of roles and 

responsibilities across system levels, standardized 

reporting formats and case definitions enabling 

seamless information flow, established 

communication channels and protocols, mutual 

understanding and trust between community-level and 

formal system actors, and feedback mechanisms 

demonstrating to communities that their reports 

generate meaningful response ( Smolinski et al., 

2017). Integration challenges are often not primarily 

technical but rather reflect organizational boundaries, 

professional hierarchies, resource allocation decisions, 

and institutional cultures that CBS implementers must 

navigate thoughtfully (Johnson et al., 2018). 

Linkages between community reporters and health 

facility personnel create the critical interface where 

community-level surveillance connects to formal 

health systems (Guerra et al., 2019). Clarifying 

protocols for when community reporters should refer 

cases directly to health facilities versus reporting 

through surveillance channels, establishing 

communication mechanisms enabling reporters to 

consult health facility staff when they encounter 

unclear situations, and building relationships between 

reporters and facility personnel through joint training 

or regular meetings all strengthen this interface 

(Stanley et al., 2019; Osabuohien,  2019). Health 

facility staff must understand CBS system objectives 

and operations to respond appropriately to reports, 

including recognizing when unusual events reported 

by community sources require investigation even 

without laboratory confirmation (Fall et al., 2019). In 

many settings, health facility-based surveillance and 

community-based surveillance operate as parallel 

systems rather than integrated components, resulting 

in duplicated effort, inconsistent data, and suboptimal 

system performance (Drewe et al., 2012). 

Integration with Integrated Disease Surveillance and 

Response frameworks provides natural alignment 

between CBS systems and national surveillance 

architectures present in many countries (Fall et al., 

2019). IDSR strategies emphasize district-level 

integration of surveillance data from multiple sources 

including health facilities, laboratories, and 

community-level reporting, with standardized case 

definitions, reporting forms, and investigation 

protocols (Fall et al., 2019). Aligning CBS system 

design with IDSR structures including adopting IDSR 

case definitions and reporting formats where 

appropriate, incorporating CBS data into district IDSR 

compilation and analysis procedures, and training 

CBS supervisors on IDSR protocols facilitates 

integration and reduces parallel system problems 

(Kuehne et al., 2019). However, CBS systems may 

detect events not covered by standard IDSR case 

definitions, emphasizing the importance of 

maintaining event-based surveillance capacity 

alongside indicator-based IDSR reporting (DaoAnh et 

al., 2018). 
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Intersectoral coordination mechanisms enable the 

multisectoral collaboration essential for effective 

zoonotic disease surveillance and response (Gibbs 

2005; Hattendorf et al., 2017). Formal coordination 

bodies bringing together human health, animal health, 

and environmental health authorities at national, 

regional, and district levels provide institutional 

platforms for sharing CBS data across sectors, 

coordinating joint investigations of suspected zoonotic 

events, planning integrated response activities, and 

allocating resources (Coker et al., 2011; Osabuohien 

et al., 2019). Where such coordination mechanisms do 

not exist, CBS implementation can serve as catalyst 

for their creation, as the practical need to respond to 

zoonotic disease reports provides compelling rationale 

for intersectoral collaboration (Mazet et al., 2014). 

However, establishing effective coordination requires 

sustained commitment beyond rhetoric, including 

clear terms of reference, regular meeting schedules, 

senior leadership engagement, and resources for 

coordination activities (Johnson et al., 2018). 

Standard operating procedures and guidelines 

document agreed protocols for how CBS data flows 

through system levels, what actions different actors 

should take in response to different types of reports, 

and how investigation findings inform response 

decisions Shiferaw et al., 2017). Documented 

procedures reduce ambiguity, ensure consistency 

across personnel changes, provide accountability 

mechanisms, and facilitate training of new staff (Fall 

et al., 2019). SOPs should address report receipt and 

triage procedures, investigation trigger thresholds and 

protocols, specimen collection and transport 

procedures, outbreak declaration criteria, response 

activation protocols, and communication procedures 

(Standley et al., 2019). While standardization provides 

important benefits, SOPs must maintain sufficient 

flexibility for professional judgment and adaptation to 

specific situations rather than becoming rigid 

constraints that impede appropriate response (Morse, 

2012). 

Resource allocation and financing mechanisms 

profoundly influence integration success, as CBS 

reports requiring investigation and response consume 

formal health system resources including staff time, 

transportation, laboratory testing, and intervention 

supplies (Halton et al., 2013). When district health 

teams lack resources to investigate CBS reports, 

integration fails despite good intentions and sound 

protocols (DaoAnh et al., 2018). Budget planning 

should explicitly allocate resources for CBS-related 

activities including supervision visits, outbreak 

investigations, laboratory testing, and community 

feedback meetings, rather than assuming these 

activities can be absorbed within existing budgets 

without new resources (Fall et al., 2019). 

Performance-based financing schemes that provide 

additional resources based on achievement of 

surveillance and response targets can incentivize 

health system responsiveness to CBS reports, though 

careful design is necessary to avoid perverse 

incentives (Standley et al., 2019). 

Information system integration enables CBS data to 

flow into district health information systems, national 

surveillance databases, and regional or global 

surveillance networks without requiring manual re-

entry or parallel data management (Karimuribo et al., 

2017). Technical integration approaches were 

discussed previously, but organizational integration 

requires data sharing agreements, clarification of data 

ownership and access rights, and procedures for 

resolving data discrepancies when multiple sources 

report on the same events (Johnson et al., 2018). 

International Health Regulations reporting obligations 

require countries to notify WHO of certain disease 

events, and CBS systems may detect reportable events 

that must flow through appropriate channels to 

national IHR focal points (Fall et al., 2019). Regional 

surveillance networks such as those operating in the 

Mekong Basin or West Africa provide additional 

channels for data sharing and coordinated response 

across national boundaries (82: Phommasack et al., 

2013). 

Community participation in formal outbreak response 

activities demonstrates integration in practice while 

building community capacity and reinforcing the 

value of surveillance reporting (Abramowitz et al., 

2015). Community health workers and reporters can 

contribute to outbreak investigations through 

household surveys, contact tracing, health promotion, 

distribution of supplies, and monitoring of control 

measures (Mariner et al., 2014). Including community 

representatives in outbreak response planning and 

decision-making respects community perspectives, 
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incorporates local knowledge, and increases 

community cooperation with response measures (Scott 

et al., 2016). However, community involvement in 

response must be accompanied by appropriate 

training, supervision, and personal protective 

equipment to ensure safety, and should not be used to 

exploit community labor without compensation or 

recognition (Catley et al., 2004). 

Performance monitoring systems that track integration 

indicators provide feedback on whether CBS and 

formal health systems are functioning as integrated 

units or remaining disconnected (Drewe et al., 2012). 

Indicators may include percentage of CBS reports that 

receive formal investigation, time elapsed between 

CBS report and investigation, percentage of 

investigation findings communicated back to reporting 

communities, and extent to which CBS data influences 

district health planning and resource allocation 

decisions (Calba et al., 2015). Regular review of 

integration indicators by district health management 

teams and steering committees enables identification 

of integration bottlenecks and implementation of 

corrective actions (Fall et al., 2019). The framework 

emphasizes that integration does not happen 

automatically but rather requires continuous attention, 

problem-solving, and adaptation as implementation 

realities reveal gaps between planned and actual 

integration (Johnson et al., 2018; Tambo et al 2014). 

 

Table 2: Key Components for Integrating Community-Based Surveillance with Formal Health Systems

Integration 

Component 
Description Key Activities & Protocols 

Operational 

Linkages 

Establishing clear 

connections between 

community reporters and 

formal health facilities. 

- Defining referral and reporting protocols 

- Joint training sessions 

- Regular coordination meetings 

System 

Alignment 

Harmonizing CBS with 

national and international 

surveillance architectures. 

- Adopting Integrated Disease Surveillance and 

Response (IDSR) frameworks 

- Using standardized case definitions and reporting 

forms 

Intersectoral 

Coordination 

Fostering collaboration 

across human, animal, and 

environmental health 

sectors. 

- Establishing One Health committees 

- Conducting joint outbreak investigations 

- Developing shared response plans 

Standardized 

Procedures 

Creating clear guidelines 

for data flow, response, 

and communication. 

- Developing Standard Operating Procedures (SOPs) 

- Defining investigation triggers and outbreak criteria 

Financing & 

Resources 

Ensuring dedicated 

funding and resources for 

integration activities. 

- Explicit budget allocation for CBS follow-up 

- Exploring performance-based financing 
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Information 

Systems 

Enabling seamless data 

flow from community to 

national/global levels. 

- Technical integration of data platforms 

- Adhering to International Health Regulations (IHR) 

reporting 

Community 

Involvement in 

Response 

Engaging communities in 

the response to the data 

they report. 

- Involving community reporters in contact tracing 

- Including community representatives in response 

planning 

Performance 

Monitoring 

Tracking the effectiveness 

of the integration itself. 

- Monitoring indicators (e.g., investigation rates, 

feedback timeliness) 

- Regular system reviews and adaptations 

3.4 CHALLENGES AND BARRIERS TO 

IMPLEMENTATION 

Sustainability of community-based surveillance 

systems beyond initial implementation phases 

represents perhaps the most fundamental challenge, as 

numerous CBS implementations demonstrate strong 

initial performance but decline or collapse when 

external project funding ends or international partners 

transition out (Halton et al., 2013). Financial 

sustainability requires sustainable funding streams 

rather than dependence on time-limited project grants, 

with options including integration into government 

health budgets, performance-based financing 

mechanisms, community-based financing schemes, or 

hybrid approaches combining multiple sources 

(Guerra et al., 2019). However, government budget 

integration faces competing demands for limited 

health resources, and CBS systems may not be 

prioritized when budgets are constrained (Fall et al., 

2019). Institutional sustainability requires that CBS 

systems become embedded within permanent 

organizational structures rather than remaining 

dependent on project management units or external 

technical assistance that may not continue indefinitely 

(Tambo et al 2029; Stanley et al., 2019). Political 

sustainability depends on continued political 

commitment and leadership support, which may wane 

as initial enthusiasm fades or political priorities shift 

(Scott et al., 2016). 

Community reporter retention and motivation present 

persistent challenges, particularly for volunteer-based 

models that provide limited or no financial 

compensation (Mariner et al., 2014). High reporter 

turnover rates force continuous recruitment and 

training of replacement reporters, consuming 

resources and degrading system performance (Guerra 

et al., 2019). Reporters who perceive that their efforts 

produce no tangible benefits, receive inadequate 

supervision and support, or experience opportunity 

costs from time spent on surveillance activities 

progressively reduce their participation (DaoAnh et 

al., 2018). Determining appropriate incentive and 

compensation models remains contentious, with 

arguments that financial payment may undermine 

volunteer spirit and community ownership while 

counter-arguments emphasize that expecting sustained 

labor without compensation is exploitative (Catley et 

al., 2004). Non-monetary incentives including 

recognition certificates, preferential access to health 

services, training opportunities, and community 

acknowledgment can support motivation but may not 

be sufficient for sustained engagement (Smolinski et 

al., 2017). 

Data quality and reporting completeness concerns 

affect many CBS implementations, with problems 

including late reporting, incomplete data fields, 

inaccurate information, failure to report, and over-

reporting of non-priority events (Drewe et al., 2012). 

Quality problems may reflect inadequate training, lack 

of supervision, poor user interface design in reporting 

tools, absence of feedback reinforcing good reporting 

practices, or deliberate manipulation driven by 

perverse incentives (Calba et al., 2015). 

Distinguishing genuine quality problems requiring 

intervention from normal variation in data 

completeness and accuracy requires routine 
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monitoring and analysis of quality indicators (Fall et 

al., 2019). Quality improvement approaches should 

diagnose root causes of quality problems rather than 

assuming generic solutions, as appropriate 

interventions differ depending on whether problems 

stem from knowledge gaps, motivation issues, 

procedural confusion, or systemic barriers (DaoAnh et 

al., 2018). 

Integration challenges between CBS systems and 

formal health structures were discussed previously but 

merit emphasis as implementation barriers given the 

frequency with which integration failures undermine 

otherwise well-designed CBS systems (Johnson et al., 

2018). Institutional silos separating health and 

veterinary services impede zoonotic disease 

surveillance despite rhetoric about One Health 

collaboration (Hattendorf et al., 2017). Professional 

hierarchies may lead formally trained health workers 

to dismiss or distrust reports from community 

members lacking professional credentials (Catley et 

al., 2004). Competing priorities and resource 

constraints may prevent district health teams from 

investigating CBS reports even when protocols 

specify investigation requirements (Bardosh 2016; 

Fall et al., 2019). Overcoming integration barriers 

requires sustained attention to relationship building, 

demonstrated value of CBS data for health system 

decision-making, and senior leadership commitment 

to integration as policy priority (Stanley et al., 2019; 

Mackenzie et al 2013). 

Technology dependencies create vulnerabilities when 

CBS systems rely heavily on mobile phones, internet 

connectivity, or electricity infrastructure that may be 

unreliable in resource-limited settings (Menson et al., 

2018). Network coverage gaps in remote areas, 

frequent power outages affecting device charging, lack 

of technical support for troubleshooting, and ongoing 

costs for airtime and data all threaten system 

functionality (Johnson et al., 2018). Over-reliance on 

technology may also create cultural barriers if 

community members perceive technology as imposed 

from outside rather than culturally appropriate 

(DaoAnh et al., 2018). Balancing technology 

utilization with sustainability requires hybrid 

approaches maintaining paper-based backup systems, 

selecting technology appropriate for local 

infrastructure realities, and building local technical 

capacity rather than depending on external experts 

(Karimuribo et al., 2017). 

Cultural and social barriers may impede CBS 

implementation when surveillance activities conflict 

with local beliefs, practices, or values (Stanley et al., 

2019). Communities may perceive disease reporting as 

bringing shame or stigma, fear that reporting will 

trigger unwanted government interventions or 

restrictions, or distrust government health authorities 

based on historical experiences (Scott et al., 2016). 

Gender dynamics may limit women's participation as 

community reporters despite their often-substantial 

health knowledge and community engagement 

(Abramowitz et al., 2015). Language barriers in 

multilingual settings require translation of training 

materials and reporting forms while ensuring 

translations maintain technical accuracy (Stanley et 

al., 2019). Addressing cultural barriers requires 

meaningful community engagement, cultural 

adaptation of surveillance approaches, trust-building 

over time, and respecting community autonomy rather 

than imposing external models (Jost et al., 2007). 

Coordination complexity increases substantially when 

CBS systems attempt to span multiple diseases, 

sectors, and administrative levels (Johnson et al., 

2018). Coordinating human health, animal health, and 

wildlife surveillance requires institutional 

collaboration that may not exist or function effectively 

(Hattendorf et al., 2017). Vertical disease programs for 

specific diseases like HIV, tuberculosis, or malaria 

may resist integration into broader surveillance 

systems, preferring to maintain separate reporting 

channels and program management (Fall et al., 2019). 

Coordinating CBS activities across multiple 

implementing partners including government 

agencies, non-governmental organizations, and 

community-based organizations requires substantial 

management capacity and clear coordination 

mechanisms (Mazet et al., 2014; Saylors et al 2015). 

Simplification strategies that limit initial CBS scope to 

priority diseases or focused geographic areas may 

enhance feasibility while sacrificing 

comprehensiveness (Guerra et al., 2019). 

Legal and policy barriers may restrict CBS 

implementation when regulations limit who may 

collect health data, prohibit non-professionals from 
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certain health activities, or impose data protection 

requirements that CBS systems struggle to meet (Fall 

et al., 2019). Liability concerns may discourage 

community member participation if reporters fear they 

could be held legally responsible for errors or adverse 

events (Head  et al 2013; Stanley et al., 2019). 

Professional licensing requirements may prevent 

trained community reporters from performing certain 

activities such as specimen collection even when no 

alternative exists in remote areas (Catley et al., 2004). 

Policy advocacy to create enabling legal and 

regulatory frameworks for CBS may be necessary but 

requires time, political capital, and sustained effort 

(Fall et al., 2019). 

Resource constraints including limited funding, 

insufficient human resources, inadequate 

transportation, and lack of investigation or laboratory 

capacity fundamentally limit what CBS systems can 

achieve regardless of how well other components are 

designed (Halton et al., 2013). Resource limitations 

may force difficult tradeoffs between geographic 

coverage and system intensity, between technology 

sophistication and sustainability, or between 

community compensation and system viability 

(Okenwa  et al, 2019; Guerra et al., 2019). Unrealistic 

expectations that CBS can substitute for formal health 

system strengthening rather than complementing it 

may lead to disappointment when CBS alone cannot 

overcome fundamental health system weaknesses 

(Scott et al., 2016). The framework emphasizes that 

while CBS represents a cost-effective approach to 

expanding surveillance coverage, it is not a zero-cost 

solution and requires sustained resource investment 

proportional to system scope and objectives (Fall et 

al., 2019). 

Security and conflict settings present unique 

challenges when CBS implementation occurs in areas 

affected by civil conflict, political instability, or 

insecurity (Bedford et al., 2019). Population 

displacement disrupts community structures that CBS 

relies upon, while insecurity restricts movement of 

supervisors and investigation teams (Abramowitz et 

al., 2015). Mistrust of government authorities may be 

heightened in conflict settings, impeding community 

engagement and cooperation (Khabbaz 2014; Scott et 

al., 2016). Armed groups may prevent health activities 

or appropriate resources, while health workers and 

community reporters may face security risks 

(Zachariah et al., 2009). Adapting CBS approaches for 

conflict settings requires security assessments, flexible 

implementation strategies, engagement with all parties 

to conflict, and realistic expectations about what can 

be achieved in highly constrained environments 

(Guerra et al., 2019). 

Climate and environmental challenges affect CBS 

implementation in settings characterized by extreme 

weather, natural disasters, or environmental 

degradation that disrupt communications, destroy 

infrastructure, or trigger population movements 

(Bardosh et al., 2017). Seasonal flooding may cut off 

communities from supervision and support for 

extended periods, while droughts force pastoral 

population mobility that CBS systems struggle to 

follow (Abakar et al., 2016). Climate change effects 

including shifting disease distributions, changing 

vector habitats, and increased extreme weather events 

require CBS systems to adapt continuously rather than 

operating within stable parameters (Kilpatrick and 

Randolph, 2012). Environmental health integration 

enables CBS to detect environmental risk factors and 

triggers for disease emergence, though this requires 

expanded training and coordination with 

environmental monitoring agencies (O'Brien and 

Xagoraraki, 2019; Wilkes et al 2019). 

Epidemiological challenges including low disease 

incidence, long latency periods, and non-specific 

symptoms complicate CBS implementation for certain 

zoonotic diseases (Brown, 2004). Rare diseases 

provide community reporters with limited 

opportunities to practice detection skills, leading to 

skill erosion and missed cases when events do occur 

(Schwind et al., 2014). Diseases with insidious onset 

or non-specific symptoms may not trigger recognition 

thresholds for reporting, while differential diagnosis 

challenges may generate many reports of suspected 

cases that prove to be other conditions (Morse, 2012; 

Merianos 2007). Alert fatigue may develop when high 

false positive rates lead investigators to become 

skeptical of community reports (Kuehne et al., 2019). 

Balancing sensitivity to detect rare events against 

specificity to avoid overwhelming systems with false 

alerts requires continuous refinement of case 

definitions, reporter training, and triage protocols 

(Drewe et al., 2012). 
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3.5 BEST PRACTICES AND IMPLEMENTATION 

RECOMMENDATIONS 

Phased implementation approaches that begin with 

limited geographic or disease scope and expand 

progressively as experience accumulates and capacity 

develops demonstrate greater success than attempting 

comprehensive implementation from inception 

(Guerra et al., 2019). Pilot implementations in selected 

districts enable testing of approaches, identification of 

problems, and refinement of procedures before scaling 

nationally (N'Guessan et al., 2019). Starting with 

priority zoonotic diseases of highest concern rather 

than attempting surveillance for all possible threats 

focuses resources and simplifies training (96: Salyer et 

al., 2017). Phased expansion provides opportunities 

for learning and adaptation while managing resource 

requirements and political expectations (DaoAnh et 

al., 2018). However, phased approaches require 

patience and resistance to pressure for rapid scale-up 

before systems are ready, as premature expansion can 

undermine quality and sustainability (Fall et al., 2019). 

Community ownership and participation beyond 

simply using communities as data sources represents 

best practice consistently associated with sustained 

system functionality and community engagement 

(Balogun et al, 2019; Smolinski et al., 2017). 

Participatory approaches that engage communities in 

system design decisions including selection of 

reporters, determination of reporting procedures, and 

definition of priority health concerns build ownership 

and commitment (Jost et al., 2007). Community-based 

organizations and traditional governance structures 

should be engaged as partners rather than bypassed in 

favor of external implementation models (Bukhari et 

al 2019; Abramowitz et al., 2015). Communities that 

perceive CBS as their own system for protecting their 

health rather than an external imposition demonstrate 

stronger participation and sustainability (Mariner et 

al., 2014). Investing adequate time in community 

engagement during implementation planning rather 

than rushing to operational activities pays dividends 

through improved acceptance and participation 

(Stanley et al., 2019). 

Integration of CBS with existing community health 

worker programs and primary health care structures 

leverages established systems, builds on existing 

relationships and trust, and enhances sustainability by 

avoiding creation of parallel structures (Scott et al., 

2016). Community health workers already conducting 

health promotion, basic curative services, or disease-

specific programs can add surveillance functions to 

their roles rather than requiring recruitment and 

training of separate surveillance-specific personnel 

(Guerra et al., 2019; Umezurike and Ogunnubi 2016). 

However, adding surveillance responsibilities to 

already-busy community health workers requires 

assessment of workload implications and may 

necessitate reducing other responsibilities or providing 

additional compensation (Catley et al., 2004). 

Integration should be designed thoughtfully rather 

than simply adding to community health worker 

burden without corresponding support or recognition 

(Fall et al., 2019). 

Intersectoral collaboration mechanisms established at 

all levels from national through district to community 

enable the One Health approach essential for effective 

zoonotic disease surveillance (Hattendorf et al., 2017). 

National One Health platforms or coordinating 

committees provide policy guidance and resource 

allocation for integrated surveillance (Queenan et al., 

2017). District-level One Health teams bringing 

together human health, veterinary, and environmental 

health officers coordinate investigation and response 

activities (Stanley et al., 2019). Community-level 

engagement of both human and animal health 

reporters enables integrated event detection and 

reporting (Kelly et al., 2017). However, establishing 

intersectoral coordination requires more than creating 

formal structures, necessitating relationship building, 

trust development, clarification of roles and benefits, 

and demonstration of collaboration value through 

successful joint activities (Coker et al., 2011). 

Leveraging existing social networks and 

communication channels rather than creating entirely 

new reporting structures reduces implementation 

complexity and enhances cultural appropriateness 

(Dunning et al 2014; Jost et al., 2007). Traditional 

healers, birth attendants, livestock traders, and other 

community members who already serve informal 

health-related roles can be engaged as reporters or 

information sources (Janes et al 2012; Catley et al., 

2004). Existing community meetings, market 

gatherings, or social events can provide venues for 
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surveillance communication and feedback  

(Abramowitz et al., 2015). Mobile phone 

communication patterns and social media networks 

offer channels for rapid information dissemination and 

data collection (Thumbi et al., 2019). Understanding 

and working with existing social structures rather than 

imposing external models increases acceptance and 

sustainability (Anyebe et al 2018; Standley et al., 

2019). 

Performance monitoring and continuous quality 

improvement processes enable CBS systems to 

identify and address performance problems 

proactively rather than waiting until system failure 

becomes apparent (Drewe et al., 2012). Regular 

monitoring of indicators including reporting 

completeness, timeliness, data quality, investigation 

rates, and community satisfaction provides early 

warning of declining performance (Uzozie et al 2019; 

Calba et al., 2015). Quarterly review meetings 

involving community reporters, supervisors, and 

district health teams create forums for discussing 

challenges, sharing solutions, and planning 

improvements (Fall et al., 2019; Umezurike and Iwu 

2017). Data quality audits comparing CBS reports 

against health facility records or investigation findings 

identify systematic errors requiring correction (Didi et 

al, 2019; Drewe et al., 2012). Quality improvement 

should emphasize learning and problem-solving rather 

than punishment for errors, creating safe environments 

for reporting problems and testing solutions (DaoAnh 

et al., 2018). 

Documentation and knowledge management systems 

capture implementation experience, lessons learned, 

standard operating procedures, training materials, and 

performance data in accessible formats enabling 

organizational learning and knowledge transfer (Fall 

et al., 2019). Documented procedures ensure 

consistency across personnel changes and provide 

reference materials for training new staff (Shiferaw et 

al., 2017). Case studies of outbreak investigations or 

successful disease detections provide powerful 

training and advocacy materials (Kelly et al., 2017). 

Evaluation reports and research publications 

contribute to global knowledge base while providing 

accountability to funding sources and stakeholders 

(Guerra et al., 2019). Knowledge management 

requires intentional effort and resources rather than 

assuming documentation will occur organically 

alongside operational activities (Fall et al., 2019). 

Sustainability planning from system inception rather 

than as an afterthought when external funding nears 

exhaustion increases likelihood of long-term system 

viability (Halton et al., 2013). Early engagement with 

government partners regarding budget integration, 

policy adoption, and institutional hosting establishes 

pathways for transition from project to program (Fall 

et al., 2019). Phased transition of implementation 

responsibilities from external partners to government 

institutions builds capacity while reducing 

dependency (Stanley et al., 2019). Community 

financing mechanisms including health insurance 

integration, user fee portions, or community 

contributions create local resource mobilization 

complementing government budgets (Scott et al., 

2016). However, sustainability planning must be 

realistic about resource requirements rather than 

assuming systems can be sustained with minimal 

investment, as underfunded systems inevitably decline 

regardless of good intentions (Halton et al., 2013; 

Seimenis 2010). 

Flexibility and adaptive management approaches 

recognize that implementation rarely proceeds exactly 

as planned and that effective systems evolve based on 

experience rather than rigidly following initial designs 

(DaoAnh et al., 2018). Regular reflection on what is 

working and what is not, willingness to modify 

approaches when evidence indicates change is needed, 

and empowerment of implementers to make 

adaptations within overall framework guidance enable 

continuous improvement (Smolinski et al., 2017). 

Pilot testing of new approaches before full 

implementation reduces risk and enables learning 

from failures in limited contexts (N'Guessan et al., 

2019). Documentation of adaptations and their effects 

contributes to evidence base while providing 

accountability for deviations from plans (Guerra et al., 

2019). Balancing flexibility with sufficient structure to 

maintain system coherence and quality represents an 

ongoing management challenge requiring judgment 

and experience (Fall et al., 2019). 

Advocacy and stakeholder engagement build political 

commitment, mobilize resources, and create enabling 

environments for CBS implementation and 
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sustainability (84: Rushton et al., 2018). Engaging 

political leaders, policymakers, and opinion leaders as 

CBS champions creates political protection and 

priority for resource allocation (Fall et al., 2019). 

Media engagement highlighting CBS successes in 

detecting and responding to disease threats builds 

public awareness and support (Bedford et al., 2019). 

Engagement with academic institutions creates 

research partnerships, training opportunities, and 

technical assistance (Zachariah et al., 2009). 

International partner engagement mobilizes technical 

and financial support while connecting national CBS 

systems to global surveillance networks (Bedford et 

al., 2019). However, advocacy must be evidence-

based and realistic about CBS capabilities rather than 

overselling what systems can achieve, as unmet 

expectations undermine long-term support (Aduwo, & 

Nwachukwu (2019);  Guerra et al., 2019). 

Research and evaluation activities generate evidence 

regarding CBS effectiveness, cost-effectiveness, and 

optimal implementation approaches while building 

implementing organization capacity for learning and 

improvement (Guerra et al., 2019). Operational 

research addressing practical implementation 

questions using feasible study designs provides 

actionable evidence without requiring sophisticated 

research infrastructure (Zachariah et al., 2009). 

Evaluation studies assessing system performance 

against objectives provide accountability while 

identifying improvement opportunities (Kilpatrick, 

2012; Drewe et al., 2012). Cost and cost-effectiveness 

analyses inform resource allocation decisions and 

advocacy for sustained investment (Halton et al., 

2013). Academic partnerships facilitate research 

implementation while contributing to global evidence 

base through peer-reviewed publications (Guerra et 

al., 2019). Ethical review and community consent 

ensure research protects participant rights and benefits 

participating communities (Stanley et al., 2019; Oni et 

al, 2019). 

CONCLUSION 

Community-based surveillance systems represent 

essential components of comprehensive disease 

surveillance architecture capable of detecting zoonotic 

disease outbreaks at their earliest stages when 

intervention opportunities are greatest and 

transmission can be interrupted before widespread 

dissemination occurs (Zinsstag et al, 2011; Bedford et 

al., 2019). This research has developed a 

comprehensive framework for strengthening CBS 

systems specifically designed for zoonotic disease 

detection, synthesizing evidence from diverse 

implementations, identifying critical success factors, 

and providing actionable guidance for health 

authorities and implementing organizations (Witt et al 

2011; Guerra et al., 2019). The framework addresses 

the full implementation lifecycle from community 

engagement and system design through capacity 

building, technology platform selection, integration 

with formal health systems, and long-term 

sustainability, while acknowledging both the 

tremendous potential and significant challenges that 

characterize CBS implementation in resource-

constrained settings (Stanley et al., 2019). 

The fundamental premise underlying this framework 

is that communities themselves possess unique 

knowledge, capabilities, and motivations that make 

them invaluable partners in disease surveillance rather 

than merely passive recipients of health services or 

data sources for external systems (Smolinski et al., 

2017; Tornimbene et al 2018). Community members 

observe disease events in humans, domestic animals, 

and wildlife before these events reach formal health 

facilities, maintain intimate knowledge of local 

disease patterns and risk factors, and have the 

strongest stake in protecting their own health and 

livelihoods from disease threats (Abramowitz et al., 

2015). By training and empowering community 

members to serve as active surveillance agents 

integrated into broader disease detection and response 

systems, CBS creates distributed surveillance 

networks with far greater coverage, responsiveness, 

and contextual knowledge than facility-based systems 

alone can achieve (Allen and Feigl 2017; Kelly et al., 

2017). However, realizing this potential requires 

thoughtful system design that respects community 

autonomy, ensures meaningful participation beyond 

token consultation, provides tangible benefits that 

sustain community engagement, and integrates 

community-level surveillance with formal health 

system capacity to investigate and respond to reported 

events (Jost et al., 2007). 
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The framework emphasizes that successful CBS 

implementation requires attention to multiple 

interconnected dimensions rather than focusing 

narrowly on technical components such as reporting 

forms or mobile applications (Fall et al., 2019). 

Community engagement and trust-building establish 

the social foundation upon which technical 

surveillance activities rest, requiring sustained 

investment in relationship development, transparent 

communication about system objectives and data use, 

and demonstrated responsiveness to community 

concerns and priorities (Stanley et al., 2019). Capacity 

building encompasses not only training community 

reporters in disease recognition and reporting 

procedures but also developing supervisory capacity, 

strengthening laboratory systems, building 

institutional management capability, and creating 

enabling policy environments (Bardosh, 2016; 

Schwind et al., 2014). Technology platforms must be 

selected based on sustainability and appropriateness 

for local contexts rather than pursuing maximum 

technical sophistication, with recognition that simpler 

systems often outperform complex platforms in 

resource-limited settings (Karimuribo et al., 2017, 

Fasasi et al 2019). Integration with formal health 

systems determines whether community-generated 

surveillance data influences actual decision-making 

and response, requiring deliberate attention to 

organizational interfaces, communication protocols, 

and mutual understanding between community and 

formal system actors (Wilkinson et al, 2011 ; Johnson 

et al., 2018). 

The application of One Health principles to 

community-based surveillance creates particular 

opportunities and challenges for zoonotic disease 

detection ( Hattendorf et al., 2017). Zoonotic 

pathogens emerge at interfaces between human, 

animal, and environmental health systems, requiring 

surveillance approaches that transcend traditional 

sectoral boundaries and integrate information from 

multiple sources ( Coker et al., 2011; Macherera and 

Chimbari 2016). Community-level surveillance is 

naturally suited to One Health approaches because 

communities experience health holistically rather than 

in artificial sectoral divisions, and community 

reporters can be trained to observe and report events 

across species (Mazet et al., 2014). However, 

implementing One Health CBS requires intersectoral 

coordination mechanisms that often do not exist or 

function poorly, necessitating substantial effort to 

build collaborative relationships, clarify roles and 

responsibilities, and create shared understanding of 

surveillance objectives across human health, 

veterinary, and environmental sectors (Queenan et al., 

2017). The framework provides guidance for 

establishing these coordination mechanisms at 

multiple levels while recognizing that effective 

collaboration requires more than creating formal 

structures, demanding ongoing relationship building, 

trust development, and demonstration of collaboration 

value through successful joint activities (Stanley et al., 

2019). 

Technological innovations in mobile communications 

and digital health platforms have dramatically 

expanded CBS capabilities while also introducing new 

dependencies and sustainability challenges 

(Karimuribo et al., 2017; Umoren et al 2019). 

Smartphone applications enable real-time data 

transmission, automated quality checks, GPS-based 

event location, multimedia data capture, and 

immediate feedback to reporters, capabilities that were 

unimaginable in paper-based surveillance systems 

(Thumbi et al., 2019). However, technology platforms 

require sustained financial investment for airtime, 

maintenance, and technical support, depend on 

infrastructure that may be unreliable in remote areas, 

and can create cultural barriers if perceived as 

externally imposed rather than locally appropriate 

(Menson et al., 2018). The framework emphasizes the 

importance of hybrid approaches that leverage 

technology where appropriate while maintaining 

paper-based backup systems, selecting platforms 

based on long-term sustainability rather than initial 

capabilities, and building local technical capacity to 

reduce dependence on external experts (DaoAnh et al., 

2018). 

Sustainability emerges throughout this research as 

perhaps the most critical challenge facing CBS 

implementations, with numerous examples of systems 

that functioned well during initial implementation 

phases but declined or collapsed when external project 

support ended (Halton et al., 2013). Financial 

sustainability requires transition from time-limited 

project funding to sustainable financing mechanisms 

including government budget integration, though 
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achieving this integration faces competing resource 

demands and requires sustained political commitment 

(Fall et al., 2019). Institutional sustainability depends 

on embedding CBS within permanent health system 

structures rather than maintaining parallel project 

management units that disappear when external 

support concludes (Stanley et al., 2019). Community-

level sustainability requires that communities perceive 

ongoing value from participation sufficient to 

maintain engagement without continuous external 

incentives, emphasizing the importance of feedback 

mechanisms, visible response to reported events, and 

tangible health improvements resulting from 

surveillance activities (Smolinski et al., 2017). The 

framework provides specific recommendations for 

sustainability planning from system inception rather 

than as afterthought, including phased transition 

strategies, diversified financing approaches, and 

capacity building for long-term system management 

(Halton et al., 2013; Evans-Uzosike, & Okatta, 2019). 

Implementation challenges documented in this 

research extend beyond technical or financial 

constraints to encompass organizational, political, 

cultural, and contextual barriers that must be navigated 

thoughtfully (Adenuga et al, 2019; Guerra et al., 

2019). Professional hierarchies may lead formally 

trained health workers to dismiss reports from 

community members lacking credentials, requiring 

explicit efforts to build mutual respect and recognition 

of complementary expertise (Catley et al., 2004). 

Cultural beliefs about disease causation, stigma 

associated with certain illnesses, or historical distrust 

of government authorities may impede community 

participation, necessitating culturally appropriate 

engagement approaches and sustained trust-building 

(Scott et al., 2016). Conflict settings, climate 

extremes, and population mobility create operational 

challenges that standard implementation models may 

not address, requiring flexible, adaptive approaches 

(Bardosh et al., 2017; Uwadiae et  al 2011)). The 

framework acknowledges these diverse challenges 

while providing practical guidance for addressing 

them through context-responsive adaptation rather 

than rigid adherence to standardized models (Stanley 

et al., 2019). 

The evidence base for CBS effectiveness in detecting 

disease outbreaks earlier than facility-based 

surveillance, reducing outbreak magnitude through 

rapid response, and building community resilience 

continues to grow, though significant research gaps 

remain (Guerra et al., 2019). Most published evidence 

comes from program evaluations and observational 

studies rather than controlled trials, reflecting both the 

ethical and logistical challenges of experimental 

research on surveillance systems and the reality that 

most implementations prioritize operational 

functionality over research objectives (Drewe et al., 

2012). Cost-effectiveness evidence remains 

particularly limited, constraining advocacy for CBS 

investment and resource allocation decisions (Halton 

et al., 2013). Future research should address these 

evidence gaps through rigorous evaluation designs, 

economic analyses, and comparative effectiveness 

studies examining optimal implementation approaches 

across diverse contexts (Abramowitz, et al, 2015; 

Zachariah et al., 2009). However, the absence of 

definitive experimental evidence should not paralyze 

action given the compelling conceptual rationale for 

CBS and growing observational evidence of 

effectiveness (Guerra et al., 2019; Tsai et al, 2010). 

This framework contributes to global health security 

by providing practical, evidence-based guidance for 

establishing surveillance systems that detect disease 

threats where they emerge rather than waiting for 

diseases to reach formal health facilities (Bedford et 

al., 2019). The framework recognizes that no single 

CBS model fits all contexts and that successful 

implementation requires thoughtful adaptation of 

general principles to specific circumstances while 

maintaining core elements including community 

engagement, trained reporters, clear reporting 

pathways, and response feedback (Stanley et al., 

2019). It emphasizes that CBS should complement 

rather than replace formal surveillance systems, 

creating integrated surveillance architectures that 

leverage strengths of both community-based and 

facility-based approaches (Abass et al, 2019; Fall et 

al., 2019). The framework is designed to serve 

multiple audiences including ministries of health and 

veterinary services, district health management teams, 

non-governmental organizations, development 

partners, and communities themselves as they work to 

establish or strengthen CBS systems for zoonotic 

disease detection (Guerra et al., 2019). 
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Looking forward, the continued emergence and re-

emergence of zoonotic diseases in an increasingly 

interconnected and ecologically disrupted world 

demands that surveillance systems evolve to meet 

these persistent threats (Bloom, et al, 2017). Climate 

change, urbanization, agricultural intensification, 

wildlife trade, and human population growth all 

increase the frequency and geographic range of 

human-animal-pathogen interactions that give rise to 

zoonotic disease spillover (Karesh et al., 2012). 

Traditional surveillance approaches focused on known 

diseases with established case definitions cannot 

adequately address threats from novel or unexpected 

pathogens whose existence may not be suspected until 

human cases occur (Morse, 2012). Community-based 

surveillance, particularly when implemented with 

event-based approaches emphasizing unusual 

occurrences rather than confirmed diagnoses, provides 

early warning capacity essential for twenty-first 

century health security (Kuehne et al., 2019). 

However, translating CBS potential into sustained 

reality requires political commitment, resource 

investment, institutional capacity, and genuine 

community partnership that extends beyond rhetoric to 

concrete action ( Scott et al., 2016) 

The framework presented here provides a roadmap for 

this translation from potential to practice, offering 

guidance grounded in implementation experience 

while remaining responsive to diverse contextual 

realities (Guerra et al., 2019). Success requires 

commitment to principles of community ownership, 

intersectoral collaboration, sustainable financing, 

continuous learning, and adaptive management rather 

than rigid adherence to standardized models (Stanley 

et al., 2019). It demands recognition that surveillance 

is not merely technical activity but fundamentally 

social process requiring trust, relationships, 

communication, and mutual benefit (Smolinski et al., 

2017). Most importantly, it requires shifting from 

viewing communities as passive recipients of health 

services to recognizing them as active partners 

possessing knowledge, capabilities, and agency 

essential for protecting both local and global 

populations from emerging disease threats 

(Abramowitz et al., 2015). As the global community 

continues confronting the reality that pandemics will 

remain persistent threats, strengthening community-

based surveillance for zoonotic disease detection 

represents not optional enhancement but fundamental 

necessity for health security in the interconnected 

twenty-first century (Hughes et al., 2010). 
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