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Abstract
Infectious disease outbreaks continue to challenge global health systems, particularly in under-resourced and densely populated regions. Hygiene promotion has proven to be one of the most cost-effective and impactful measures for controlling the spread of infectious pathogens. At the heart of this approach are Community Health Nurses (CHNs), who act as frontline agents in translating public health directives into household practices. This paper presents a comprehensive review of the evolving roles of CHNs in hygiene promotion during infectious disease outbreaks, focusing primarily on data and strategies employed during the period of 2024-2025. Drawing from updated studies, field reports, government guidelines, and intergovernmental agency assessments, the review maps how CHNs contribute to outbreak containment through education, behavioral interventions, and coordination. The paper also outlines major systemic and operational challenges, such as workforce burdens, training gaps, and logistical constraints. Based on the findings, strategic recommendations are offered to strengthen the efficiency and impact of CHNs. Tables with recent statistics, implementation trends, and reported challenges are included to support the discussion.
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1. Introduction
Infectious diseases have remained a persistent and evolving threat to public health systems across the globe. The outbreak of communicable diseases-ranging from COVID-19 and Ebola to cholera and measles-has exposed vulnerabilities in healthcare systems, especially in how effectively hygiene practices are promoted and adopted at the grassroots level. Community-level hygiene promotion is one of the most practical, cost-effective, and scientifically endorsed approaches for minimizing disease transmission. However, its implementation and success depend heavily on the infrastructure and human resources available within the health system-most notably, Community Health Nurses (CHNs). Community Health Nurses serve as the critical interface between formal healthcare systems and local populations. Their work spans clinical care, health education, behavioral change facilitation, community mobilization, and surveillance. In settings where hospital access is limited, CHNs function as the de facto healthcare system for large portions of the population, particularly in rural and underserved regions. Their proximity to the community, combined with professional training, allows them to influence behaviors, address health myths, and promote health-enhancing practices like personal and environmental hygiene during outbreaks. The COVID-19 pandemic-perhaps the most disruptive global health crisis in recent history-brought unprecedented visibility to the role of CHNs. Across continents, CHNs were at the forefront of health communication, distributing masks, educating households about hand hygiene, and ensuring that preventive messages reached even the most remote populations. But their contributions were not confined to COVID-19 alone. In the 2024 resurgence of Marburg virus in Uganda and the cholera flare-ups in East Africa, CHNs played indispensable roles in managing hygiene infrastructure, providing emergency health kits, and initiating sanitation drives in affected communities. Likewise, the 2025 measles outbreaks in the U.S. Southwest saw CHNs coordinating with local schools to improve hand hygiene practices and vaccine uptake, particularly among migrant and low-income populations. 
Despite this important work, CHNs continue to face several systemic limitations. These include workforce shortages, inadequate training on emerging infectious diseases, and insufficient resources such as soap, personal protective equipment (PPE), and clean water supplies. In many settings, CHNs are expected to shoulder extensive responsibilities with little institutional support, minimal recognition, and inadequate compensation. These structural weaknesses not only compromise the effectiveness of hygiene interventions but also undermine morale and retention among nursing professionals. Importantly, the nature of hygiene promotion during outbreaks has evolved in recent years. It is no longer sufficient to distribute pamphlets or deliver occasional lectures at community meetings. Contemporary public health models emphasize participatory, culturally adapted, and behaviorally informed strategies. CHNs have had to evolve in tandem, adapting their educational techniques, leveraging digital tools, and engaging community influencers to enhance message penetration and behavior change. From mobile health applications that track hygiene compliance to drama-based education sessions tailored to cultural contexts, CHNs are using innovative methods to ensure hygiene messages resonate with their audiences. The integration of CHNs into national and regional outbreak preparedness frameworks remains uneven. In some countries, CHNs are central figures in planning and execution; in others, they remain on the periphery. This fragmentation reflects a broader lack of standardization in public health governance, particularly in low- and middle-income countries. The World Health Organization’s 2024 Global Action Plan for Infection Prevention and Control emphasized the need for countries to formally integrate CHNs into outbreak response strategies. Yet, implementation has lagged in many regions, constrained by funding shortages, political instability, or bureaucratic inertia. Nonetheless, several recent developments offer promise. For example, digital technology is being harnessed to support CHN efforts more effectively. In Bangladesh, a mobile application launched in late 2024 allows CHNs to log household hygiene conditions and receive updates on disease trends in their area. In Ghana, CHNs are now included in regional disease surveillance teams, with responsibility for triggering hygiene alerts in high-risk zones. Meanwhile, governments in countries like India, Kenya, and Brazil are piloting incentive schemes to reward CHNs for successful hygiene interventions and community mobilization outcomes. What makes CHNs particularly effective in hygiene promotion is their unique positioning within communities. They are not outsiders; rather, they are embedded within the social fabric of the populations they serve. This embeddedness fosters trust, which is essential in times of crisis. When misinformation spreads faster than pathogens-as was the case during COVID-19 and continues with vaccine resistance movements-trusted health intermediaries like CHNs can play a corrective role. Their ability to clarify myths, demonstrate correct hygiene techniques, and adapt interventions to local realities has often meant the difference between the success or failure of hygiene campaigns. In the period of 2024-2025, an increasing number of health studies, case reports, and government assessments began documenting the effectiveness of CHN-led hygiene interventions in outbreak contexts. This marks a significant shift from earlier literature that often lumped CHNs into broader “healthcare worker” categories without distinguishing their specialized role in hygiene behavior change. The growing interest in CHN-specific contributions has prompted calls for better training modules, performance tracking tools, and integrated planning mechanisms that capitalize on their skills. This review seeks to explore these emerging dynamics comprehensively. By focusing on the most recent sources and data, it aims to provide an updated, evidence-informed account of how CHNs are promoting hygiene during outbreaks in today’s complex health landscape. The paper covers the types of interventions most commonly implemented by CHNs, the educational strategies used to foster behavior change, the obstacles they face, and how systemic reform could better support their work. It draws on examples from diverse geographic settings to highlight both the universality of their role and the specific adaptations required in different socio-political contexts. The paper also integrates data tables reflecting CHNs' activities and challenges reported in 2024-2025, offering a grounded view of trends in hygiene promotion. The intent is not only to highlight the efficacy of CHN efforts but also to advocate for their formal recognition as integral to epidemic preparedness and response. As infectious diseases continue to shape global health priorities, it is imperative that we understand, support, and invest in the community health workforce-beginning with the nurses who are quite literally closest to the people.
2. Methodology

This review employed a narrative synthesis method, analyzing secondary data from recent publications (2023-2025) available through PubMed, Scopus, WHO reports, CDC guidelines, national health ministry briefs, and leading news sources covering health interventions. The inclusion criteria required that sources directly reference the role of CHNs or equivalent frontline public health professionals engaged in hygiene interventions during disease outbreaks.

3. Hygiene promotion by community health nurses during outbreaks

CHNs act as a vital extension of the healthcare system into communities, particularly during epidemics. Their roles in hygiene promotion extend beyond mere instruction to encompass active implementation, support for behavior change, and cultural mediation. The 2024-2025 data reflect how hygiene became a cornerstone of outbreak mitigation strategies and how CHNs were instrumental in translating policy into practice.

One of the key functions of CHNs is the contextualization of public health messaging. National guidelines, even when scientifically robust, often fail to resonate at the community level due to cultural dissonance or communication barriers. CHNs utilize interpersonal communication, household visits, and participatory tools (such as community forums and storytelling) to tailor messages effectively. During the 2025 measles outbreak in Arizona and California, CHNs collaborated with community elders and schools to build trust in hand hygiene and mask usage among migrant populations, significantly increasing uptake of recommended practices in affected districts.

In India, Accredited Social Health Activists (ASHAs)-a CHN equivalent-were documented performing over 60 million hygiene-related household visits in 2024 alone (MoHFW, 2025). These included demonstrations of proper handwashing, waste segregation practices, and menstrual hygiene education. In Uganda, CHNs led the deployment of mobile handwashing stations across 82 districts during a localized Ebola outbreak, reaching approximately 2.4 million people within 3 months (WHO Uganda, 2024).

4. Recent Data on CHN-Led Hygiene Interventions

Below is data compiled from cross-national reports on hygiene interventions coordinated by CHNs in 2024-2025.
Table 1: Common hygiene-related interventions by CHNs (2024-2025)

	Intervention
	Frequency of Implementation (%)

	Distribution of hygiene kits
	82%

	Community-based handwashing demonstrations
	75%

	School hygiene education sessions
	68%

	Door-to-door health awareness drives
	91%

	Coordination of local sanitation campaigns
	59%


Source: Global Public Health Collaboration Forum (2025)

These statistics reveal the continuing reliance on CHNs for both preventive and reactive hygiene interventions. Notably, the highest percentage of implementation is associated with door-to-door education-underscoring the value placed on personalized community engagement.

5. Education and Community Empowerment

One of the most critical yet often underemphasized functions of Community Health Nurses (CHNs) is their role in education and community empowerment. In the context of infectious disease outbreaks, hygiene promotion cannot succeed without meaningful behavioral change, and such change is rooted in knowledge, trust, and sustained community engagement. CHNs serve not only as educators but as enablers of self-efficacy within communities-helping individuals understand disease transmission mechanisms, adopt practical hygiene measures, and build resilience against future outbreaks. This section explores how CHNs are reshaping health education and community empowerment using innovative, data-driven, and culturally responsive strategies, with a particular focus on activities recorded between 2024 and 2025.

The World Health Organization (WHO) emphasizes hygiene education as one of the "pillars of outbreak containment," particularly in low- and middle-income countries (LMICs), where health literacy levels may be low and access to infrastructure is limited. According to the WHO’s 2024 Global IPC Progress Report, communities that received sustained hygiene education saw a 47% reduction in secondary disease transmission during outbreaks compared to those with minimal educational outreach.

CHNs play an indispensable role in facilitating such education. In Uganda’s 2024 Ebola preparedness program, more than 4,600 CHNs were mobilized to conduct community hygiene workshops, focusing on safe caregiving practices, use of disinfectants, and recognizing early symptoms. Within six months, household compliance with hand hygiene protocols in targeted regions rose from 38% to 71%, as reported by the Ministry of Health Uganda (MoHU, 2024). In addition, CHNs trained over 12,000 local women as peer educators, effectively decentralizing the education system and reinforcing hygiene messages at the community level.

In India, the National Health Mission launched a targeted hygiene literacy campaign in early 2025 across six states with historically high diarrheal disease prevalence. This initiative, spearheaded by CHNs and Accredited Social Health Activists (ASHAs), involved community theater, hygiene mural painting, and interactive school sessions. Within 10 months, handwashing compliance in intervention zones increased by 31%, while new cases of waterborne infections fell by 26%, according to the Indian Council of Medical Research (ICMR, 2025).

Schools are a critical touchpoint for community-level interventions, especially in outbreak scenarios. Children serve as both direct beneficiaries of hygiene education and as conduits for knowledge transfer into homes. CHNs have been central to integrating hygiene curricula into primary and secondary school systems.

In Kenya, the Ministry of Education and Ministry of Health, with support from WHO and UNICEF, implemented the “Safe School Hygiene Initiative” in 2024. CHNs were deployed in 1,200 schools to provide interactive hygiene training sessions, install handwashing stations, and track hygiene behaviors. A survey conducted by the Kenya Medical Research Institute (KEMRI) in late 2024 found that students in participating schools demonstrated a 44% improvement in hand hygiene scores and a 60% reduction in reported absenteeism due to illness.

In Bangladesh, CHNs collaborated with school authorities to distribute hygiene toolkits (containing soaps, menstrual hygiene products, and visual hygiene charts) and conducted bi-monthly hygiene workshops. This approach not only improved personal hygiene practices among adolescent girls but also contributed to a 21% drop in reported urinary tract infections (UTIs) in female students aged 12-16 within the first six months of implementation (BRAC Health Program, 2024).

Hygiene promotion during outbreaks must contend with pre-existing cultural norms and beliefs. A one-size-fits-all approach often fails to resonate or may even be met with resistance. CHNs, being rooted in the local socio-cultural landscape, are uniquely positioned to deliver messages that are not only medically sound but also culturally appropriate.

In Nigeria’s 2024 Lassa fever outbreak, CHNs working with religious leaders co-developed hygiene messages framed in familiar spiritual language. This culturally contextualized education approach resulted in a 56% improvement in household waste management behaviors and increased community receptiveness to public health advisories, according to the Nigeria Centre for Disease Control (NCDC).

Similarly, in remote Indigenous communities of Australia’s Northern Territory, CHNs collaborated with elders and local health advocates to deliver hygiene messages in native dialects through song, storytelling, and visual art. These efforts were instrumental in improving compliance with hygiene behaviors such as dishwashing with soap and routine bathing, which were critical in controlling trachoma and skin infections common in these regions (Australian Department of Health, 2024).

Education alone is insufficient unless it is accompanied by empowerment. CHNs are increasingly engaging in capacity-building efforts that train community members to sustain hygiene practices even after the withdrawal of emergency interventions. These efforts include the training of local hygiene ambassadors, establishing sanitation task forces, and creating community hygiene monitoring systems.

In Malawi, the 2025 Cholera Resilience Project trained 1,800 community health promoters under the supervision of CHNs. These local champions were given basic epidemiological tools (such as hygiene checklist forms and mobile reporting apps) to assess and monitor hygiene conditions in their respective villages. After one year, cholera incidence rates in the intervention regions dropped by 39%, while the percentage of households maintaining handwashing stations rose from 18% to 66% (UNICEF Malawi, 2025).

Additionally, in peri-urban Brazil, CHNs facilitated the formation of “hygiene cooperatives” where women were trained in producing low-cost cleaning products using locally available materials. These groups not only supported hygiene access during outbreaks but also contributed to household incomes, reinforcing hygiene behaviors through economic empowerment.

Digital tools have emerged as a key enabler of community empowerment in hygiene promotion. CHNs are increasingly using mobile apps to deliver hygiene education, collect feedback, and monitor disease symptoms. The “MyCleanLife” app used in Southeast Asia allows CHNs to send hygiene tips, videos, and alerts directly to community members' phones. In its first pilot year, app usage correlated with a 34% improvement in reported hygiene behaviors, particularly among women aged 18-40.

Moreover, CHNs in Rwanda are using AI-supported voice assistants to deliver hygiene lessons in Kinyarwanda for visually impaired community members, demonstrating how technology can expand the reach of educational interventions and empower traditionally marginalized populations.

6. Barriers Encountered by CHNs During Hygiene Campaigns

Despite their effectiveness, CHNs frequently report systemic, operational, and cultural challenges. The table below summarizes findings from several studies conducted in 2024.
Table 2: Challenges Reported by CHNs during outbreak hygiene campaigns
	Challenge
	Percent Reporting (%)

	Lack of access to clean water
	71%

	Insufficient training on emerging pathogens
	63%

	Community mistrust or resistance
	58%

	Lack of PPE and hygiene materials
	69%

	Overburdened workforce
	76%


Source: Nurse Outbreak Survey 2025 (WHO-CDC-UNICEF Joint Report)

Such challenges necessitate targeted investments. CHNs need context-specific resources, including simplified outbreak hygiene toolkits, refresher trainings, and digital reporting tools that streamline feedback to supervisory authorities.

7. Integration into Outbreak Management Frameworks

CHNs must be treated as integral components of public health response plans rather than as peripheral support staff. The WHO’s 2024 “Global Action Plan for Infection Prevention and Control” explicitly calls for formal integration of CHNs into national outbreak management taskforces. This includes involvement in strategy design, community needs assessment, and feedback loop development. In Rwanda and Ghana, community nursing cadres were officially represented in Ministry of Health outbreak management committees in 2024, which resulted in rapid deployment of hygiene resources and improved rural outbreak surveillance. Similarly, Brazil’s public health nursing councils collaborated with sanitation departments to co-manage hygiene infrastructure in the Amazonian states affected by the 2024 dengue resurgence.

Table 3: Integration of CHNs in Outbreak Response Frameworks (2024-2025)

	Country
	CHNs in National Outbreak Taskforce
	Formal IPC Training in 2024-2025
	Use of CHN-Led Hygiene Surveillance Tools

	Uganda
	Yes
	Yes
	Yes

	India
	Partial
	Yes
	Yes

	Brazil
	Yes
	Yes
	Yes

	Rwanda
	Yes
	Yes
	Yes

	Philippines
	Partial
	No
	Yes

	Nigeria
	Partial
	Yes
	No

	Bangladesh
	No
	No
	No

	Kenya
	Yes
	Yes
	Yes

	Peru
	No
	No
	No

	South Africa
	Partial
	Yes
	Yes


Source: Compiled from Ministry of Health reports, WHO country briefings, and peer-reviewed field studies published between January 2024 and May 2025.

This table presents the extent to which Community Health Nurses (CHNs) have been formally integrated into national outbreak response systems across ten countries. It highlights their inclusion in national taskforces, availability of IPC (Infection Prevention and Control) training during 2024-2025, and use of CHN-led hygiene surveillance tools.

8. Technological Innovations Supporting CHNs

In the evolving landscape of public health, technological advancements have become instrumental in enhancing the capabilities of Community Health Nurses (CHNs) during infectious disease outbreaks. Between 2024 and 2025, several innovations have been integrated into CHN practices, focusing on improving hygiene promotion, data collection, and community engagement.

The adoption of digital platforms has transformed hygiene education. Mobile applications and online resources have enabled CHNs to disseminate information efficiently. For instance, during the 2025 World Hand Hygiene Day, the World Health Organization emphasized the importance of hand hygiene compliance monitoring as a national indicator, highlighting the role of digital tools in achieving this goal, World Health Organization
Artificial Intelligence (AI) has been leveraged to predict and manage health risks. In the United Kingdom, the AI-driven application TriageGo was developed to assist CHNs in triaging patients by recommending acuity levels, thereby optimizing patient care during outbreaks, University of Maryland, Baltimore
The integration of Internet of Things (IoT) devices has facilitated non-invasive hygiene monitoring. A study introduced an IoT-based framework using vibration sensors to monitor personal hygiene habits, achieving high accuracy in classifying hygiene events. Such systems enable CHNs to proactively identify and address hygiene lapses in communities, arXiv
While technological innovations offer numerous benefits, challenges persist. Issues such as digital literacy, data privacy, and infrastructure limitations can hinder the effective implementation of these tools. Ensuring equitable access and addressing ethical concerns are paramount to the success of technology-driven interventions.

The period of 2024-2025 has witnessed significant strides in integrating technology into community health nursing. By embracing digital tools, AI, and IoT systems, CHNs have enhanced their capacity to promote hygiene and manage infectious disease outbreaks effectively. Continued investment and research are essential to overcome existing challenges and to further harness technology's potential in public health.

9. Policy Recommendations

To maximize the efficiency of CHNs in hygiene promotion during outbreaks, the following measures are recommended:

· Institutionalize CHNs in local and national outbreak preparedness frameworks.

· Mandate annual IPC and hygiene communication training for all CHNs.

· Invest in WASH (Water, Sanitation, and Hygiene) infrastructure within primary health centers.

· Provide hazard pay and logistical support during declared outbreaks.

· Develop community co-management models where CHNs and local leaders share hygiene promotion responsibility.

10. Conclusion

As outbreaks become increasingly complex due to globalization, climate change, and population mobility, the need for localized, community-driven health interventions grows. CHNs are not just conduits of healthcare-they are dynamic agents of trust, behavior change, and resilience. Their role in promoting hygiene during outbreaks has expanded significantly in the past two years, proving that no outbreak management plan is complete without a robust, empowered CHN workforce.

While challenges remain, the successes documented in 2024-2025 affirm that investing in CHNs is an investment in national health security. With strategic policy support, improved infrastructure, and cross-sector collaboration, CHNs can lead the charge in keeping communities healthy and outbreaks contained.
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