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MANUSCRIPT

Abstract:
Background:
                    Stroke remains a leading cause of mortality and disability worldwide, with low- and middle-income countries (LMICs) carrying the greatest burden. In India, delayed recognition of warning signs and limited primary prevention strategies contribute to poor outcomes. Frontline health workers (FLWs) are uniquely positioned to identify risk factors and deliver community-based interventions, yet structured training in stroke prevention is limited. This study compares the Adult Stroke Prevention Module (ASPM), developed locally, with the Nigerian Educational Intervention Module (NEIM), to evaluate their effectiveness in strengthening FLW competency and community engagement for primary stroke prevention.
Objectives:
             The primary objective is to assess whether ASPM improves FLW skill delegation and competency in stroke prevention compared to NEIM. Secondary objectives include evaluating changes in community participants’ modifiable risk factors, knowledge retention, and adherence to preventive behaviors over time.
Methods:
            This cluster-randomized controlled trial will be conducted across eight community clusters in Wardha district, Maharashtra. FLWs will be randomized to either ASPM (structured four-session training plus video module) or NEIM (translated video-based education with counseling). Adults aged 40–60 years identified by FLWs will undergo baseline and follow-up assessments at 3, 6, and 9 months, including blood pressure, glucose, cholesterol, waist-to-hip ratio, lifestyle habits, and stress levels. The primary endpoint is FLW skill delegation competency, measured using a validated checklist. Secondary outcomes include biometric and behavioural changes among community participants. Data will be analysed using mixed-effects regression models with cluster random effects, adjusting for baseline values and handling missing data through multiple imputation.
Results:
                 The trial has been registered in the Clinical Trial Registry of India (CTRI/2025/05/086446). As of submission, training materials and video modules have been finalized, and a pilot study with 20 FLWs has been initiated to refine tools and procedures. Recruitment is projected to begin in May 2026, with data collection expected to conclude by March 2027. Results will be disseminated through peer-reviewed publications and shared with local health authorities.
Conclusions: 
             This study will provide evidence on the comparative efficacy of ASPM versus NEIM in enhancing FLW-led stroke prevention. Findings are expected to inform scalable, technology-driven strategies for primary prevention in LMICs, strengthen community health systems, and contribute to policy frameworks aimed at reducing the growing burden of stroke.
Trial Registration:
Clinical Trial Registry of India – CTRI/2025/05/086446 (Registered May 6, 2025)
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    Background:
          Stroke is a leading cause of death and disability worldwide, with low- and middle-income countries (LMICs) bearing nearly 80% of the global burden [1]. In India, registry data show that stroke incidence ranges between 116–163 per 100,000 individuals, with significant disparities in access to timely care [2]. Alarmingly, one in seven stroke patients in India are under 45 years of age, highlighting a shift toward younger populations and underscoring the urgent need for prevention strategies [3]. Despite this, awareness of stroke symptoms and risk factors remains low, and only about 20% of patients reach hospitals within the critical 4.5-hour treatment window [4].
Community-based approaches have proven effective in reducing cardiovascular and stroke risk in resource-limited settings. For example, the Gadchiroli trial in rural India demonstrated that structured interventions delivered by health workers significantly reduced risk factor prevalence and improved outcomes [5]. Similarly, cluster randomized trials in Tanzania and other LMICs have shown that community health worker-led education can improve public knowledge of stroke warning signs and risk factors [6]. These findings highlight the potential of frontline health workers (FLWs) to act as catalysts for stroke prevention.
However, evidence from India suggests that FLWs often lack adequate training in stroke recognition and prevention. A study in Kerala found that stroke awareness among community health workers was suboptimal, with gaps in knowledge about early warning signs and emergency response [7]. Another initiative in Ludhiana demonstrated the feasibility of using FLWs for rural stroke surveillance and acute care pathways, but emphasized the need for structured training modules to ensure consistency and effectiveness [8].
Globally, educational interventions for stroke prevention have been explored, but systematic reviews indicate that few programs are tailored to LMIC contexts and even fewer compare different training approaches for health workers [9]. The Nigerian Educational Intervention Module (NEIM), developed in 2023, is one such program that uses video-based education to improve stroke literacy among health workers and communities [10]. While promising, its effectiveness in the Indian context has not been tested.
              This study addresses these gaps by developing and evaluating the Adult Stroke Prevention Module (ASPM), a structured, skill-based training program tailored for Indian FLWs. By comparing ASPM with NEIM in a cluster randomized trial, the study aims to determine which approach more effectively enhances FLW competency, skill delegation, and community-level risk reduction. The findings will contribute to scalable, evidence-based strategies for stroke prevention in LMICs.
Methods
Study Design
      Cluster-randomized controlled trial with parallel groups. Eight clusters in Wardha district will be randomized to ASPM (intervention) or NEIM (comparator).
Participants
• 	FLWs: ASHAs, JPHNs, health supervisors, and community activists.
• 	Community adults: Aged 40–60 years, consenting, without severe comorbidities that prevent participation.
Intervention
• 	ASPM: Four structured sessions (35–40 minutes each) covering stroke risk, warning signs, golden hour, treatment modalities, and prevention strategies. Includes a 15-minute video created by the investigator.
• 	NEIM: A 7-minute cartoon-based video with Hindi subtitles, supplemented with two counseling sessions.
Outcomes
• 	Primary: FLW skill delegation competency, measured via a structured checklist.
• 	Secondary: FLW knowledge scores (pre/post training).
• 	Community biometric measures (BP, glucose, cholesterol, waist-to-hip ratio).
• 	Lifestyle behaviors (diet, salt intake, smoking, alcohol, physical activity, stress).
Sample Size
       Determined after pilot study with 20 FLWs; formal calculation will include effect size, ICC, alpha, and attrition rate.
Data Collection
           Baseline and follow-up at 3, 6, and 9 months. Tools include Stroke Riskometer app, structured questionnaires, and biometric measurements.
Analysis Plan 	Mixed-effects regression with cluster random effects.
• 	Baseline adjustment for covariates.
• 	Repeated measures modelled longitudinally.
• 	Missing data handled via multiple imputation.
• 	Intention-to-treat as primary analysis; per-protocol as sensitivity.


Results
          The study has been registered in CTRI (CTRI/2025/05/086446). Training materials finalized, pilot study yet to be started, recruitment projected June 2025, data collection expected March 2026.
Discussion
    Early recognition of stroke symptoms and contributing risk factors by frontline health workers (FLWs) is critical in reducing long-term disability and mortality. Evidence from LMICs shows that community-based interventions led by FLWs can significantly improve awareness and reduce risk factor prevalence [1,2]. In India, however, structured training programs for FLWs in stroke prevention remain scarce, despite their proven success in other non-communicable disease (NCD) initiatives [3].
This study evaluates the comparative impact of the Adult Stroke Prevention Module (ASPM) and the Nigerian Educational Intervention Module (NEIM) on FLW competency and community-level outcomes. The ASPM provides a structured, skill-based approach, while the NEIM offers a video-based educational model. By assessing both, the trial addresses a critical gap in the literature: the lack of comparative evidence on training modalities for FLWs in LMIC contexts [4].
Previous studies in rural India, such as the Gadchiroli trial, demonstrated that community health worker-led interventions can reduce cardiovascular risk factors and improve outcomes [5]. Similarly, Sylaja et al. highlighted the feasibility of FLW-led secondary stroke prevention in Kerala but noted the need for standardized training modules [6]. Global reviews also emphasize that while video-based education can improve knowledge retention, structured training with interactive components often yields stronger behavioral change [7]. This trial therefore contributes to understanding how different pedagogical approaches influence FLW skill delegation and community engagement.
The integration of digital tools, such as the Stroke Riskometer app, further strengthens the ASPM by enabling longitudinal monitoring of high-risk individuals. Digital health interventions have shown promise in enhancing FLW engagement and improving adherence to preventive behaviors [8]. By combining structured training with technology, ASPM may offer a scalable model for LMICs where resources are limited but the burden of stroke is high.
Limitations of this study include potential differences in intervention intensity between ASPM and NEIM, which may bias outcomes. Attrition among FLWs and community participants is another challenge, particularly in rural settings. However, the cluster-randomized design and repeated measures at 3, 6, and 9 months provide robustness to the findings. Importantly, this study will generate evidence on feasibility, acceptability, and comparative efficacy, informing policy frameworks for integrating stroke prevention into primary healthcare systems.
           In conclusion, this trial addresses a pressing need for structured, evidence-based training programs for FLWs in India. By comparing ASPM and NEIM, it will provide insights into effective strategies for skill delegation, risk reduction, and community engagement. The findings are expected to guide scalable interventions for stroke prevention in LMICs, contributing to global efforts to reduce the growing burden of stroke.
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