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ABSTRACT 

Rural communities in Indonesia face a dual burden of high disaster risk 
and a growing prevalence of non-communicable diseases (NCDs). A 
holistic approach addressing both challenges simultaneously may build 
comprehensive community resilience. This community service initiative 
aimed to implement and evaluate an integrated program combining 
disaster response training for youth with Peripheral Artery Disease (PAD) 
screening in Wombo Kalonggo Village. The program was conducted in 
February 2025. A two-pronged intervention was delivered: (1) Disaster 
response training for 50 youth members (Karang Taruna), comprising 
lectures, hands-on simulations, and a night drill, with pre- and post-training 
knowledge assessments; and (2) Targeted screening for PAD using the 
Ankle-Brachial Index (ABI) conducted on 38 high-risk adults aged ≥45 
years with at least one risk factor (smoking, diabetes, or hypertension). No 
follow-up measurement was conducted due to the short-term nature of the 
program. Results: Disaster training outcomes: Youth disaster knowledge 
increased from 58% pre-test to 86% post-test. The program initiated a 
youth disaster preparedness team (not yet formally recognized as a 
functional organization), Screening outcomes: Among 38 adults screened, 
mean ABI was 0.945 (SD ±0.066; 95% CI: 0.90–0.98). Integration 
efficiency: The single-platform model reached both youth and at-risk 
adults in two village gatherings, though causal synergy between 
components was not evaluated. Conclusion: This preliminary study 
demonstrates that integrating disaster preparedness training with NCD 
screening is logistically feasible in a single-village, short-term community 
service format. However, claims of effectiveness and replicability are 
limited by the absence of a control group, lack of long-term follow-up, and 
short evaluation timeframe. Sustaining youth team activities and 
incorporating ABI screening into primary healthcare (Puskesmas) require 
further evaluation. This approach may serve as a preliminary reference for 
similar vulnerable communities, pending longitudinal validation. 
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INTRODUCTION 

Communities in the Global South, particularly those in geographically isolated 
and low-resource settings, face a dual burden of escalating climate-related disaster 
risks and a rapidly growing incidence of non-communicable diseases (NCDs) World 
Health Organization (2021). This confluence creates a complex public health 
challenge, as disasters disrupt healthcare access for NCD patients, while NCDs can 
increase population vulnerability during emergencies Chan & Kim (2019). 

Indonesia, as an archipelagic nation situated within the Pacific Ring of Fire, is 
disproportionately vulnerable to a spectrum of natural disasters, including earthquakes, 
tsunamis, floods, and landslides (BNPB, 2022). Top-down disaster management 
approaches often prove inadequate during the critical initial response phase (the 
"golden hours"), where local community action is paramount for saving lives and 
minimizing loss Twigg, J. (2015). In this context, building localized capacity is not just 
beneficial but essential. Youth organizations, such as Karang Taruna, represent a vast, 
energetic, and underutilized resource that can be trained as first responders to bridge 
the response gap before external aid arrives (UNISDR, 2015; Shiwaku, & Shaw, 
2019).  

Concurrently, Indonesia is undergoing a profound epidemiological transition, with 
NCDs becoming the leading cause of mortality and morbidity Kementerian Kesehatan 
RI. (2018). Among these, Peripheral Artery Disease (PAD) is a particularly insidious 
and often neglected condition. PAD, characterized by the atherosclerotic narrowing of 
arteries in the legs, is a potent marker of systemic atherosclerosis and significantly 
elevates the risk of myocardial infarction and stroke  Fowkes  (2013). he prevalence of 
PAD is rising in low- and middle-income countries, driven by aging populations and 
increasing rates of risk factors such as diabetes mellitus, hypertension, and smoking 
Criqui & Aboyans (2015). 

A major challenge in managing PAD is that a substantial proportion of affected 
individuals are asymptomatic or present with atypical symptoms, leading to under-
diagnosis and under-treatment Hirsch et al. (2001). This is especially true in rural 
communities like Wombo Kalonggo, where health literacy is low and access to 
specialized vascular care is limited Nugraheni & Fitriyani (2020). Early detection 
through simple, non-invasive methods like the Ankle-Brachial Index (ABI) is crucial, as 
it allows for timely intervention through risk factor modification, which can prevent 
disease progression, limb amputation, and cardiovascular death (Gerhard et al, 2017; 
Aboyans, et al., 2018). 

Traditionally, disaster preparedness and NCD screening are implemented as 
vertical, siloed programs. However, an integrated approach offers significant 
synergistic advantages. Community gatherings for disaster training provide a perfect 
platform to simultaneously offer health screenings, thereby improving cost-
effectiveness and participant reach (Levenson, 2019). Engaging youth in this 
integrated model not only builds resilience against disasters but also fosters a 
generation of health-literate community champions who can promote preventive health 
behaviors Pfeiffer & Gloyd (2020). 

The community of Wombo Kalonggo exemplifies this dual vulnerability. Located 
in a region prone to seasonal flooding and landslides, the community also lacks robust 
primary healthcare services for early NCD detection. Therefore, this community-based 
initiative aims to address both critical needs simultaneously. By integrating disaster 
response training for youth with a PAD screening campaign for the wider community, 
this program seeks to create a scalable model of integrated health and disaster 
resilience that can be replicated in similar settings across Indonesia. The program is 



144 
 

 
 
 

 

grounded in the principle that true community empowerment requires a holistic 
approach that addresses both acute external threats and chronic internal health 
challenges. 

METHOD 

This community service initiative employed a descriptive, cross-sectional 
implementation model designed to deliver integrated disaster preparedness training 
and vascular health screening. The program was conducted at SMPN 2 Tanantovea, 
a central and accessible location within the Wombo Kalonggo community, on February 
24 and 26, 2025. A total of 50 participants were recruited for the disaster response 
training component. Participants included members of the local Karang Taruna (youth 
organization) and other interested community volunteers. Recruitment was carried out 
through collaboration with local community leaders (tokoh masyarakat) and the village 
administration, utilizing word-of-mouth and informational posters to ensure broad 
outreach.  

Intervention 1: Disaster Response Youth Training. The disaster training was 
structured into three sequential pedagogical phases to optimize knowledge retention 
and skill acquisition : 

A. Educational Lecture (20 minutes): The session began with a structured 
educational presentation by the service team. The content covered key 
principles of disaster risk reduction, first aid basics (focusing on bleeding 
control, fracture stabilization, and CPR), and the specific roles of youth 
responders in the local context of flood and landslide risks  

B. Simulation and Hands-on Practice (45 minutes): Following the lecture, 
participants engaged in supervised hands-on practice. This session included 
skill stations for applying bandages and splints, performing cardiopulmonary 
resuscitation (CPR) on mannequins, and executing simple triage techniques 

C. Interactive Q&A Session (15 minutes): A facilitator-led question-and-answer 
session was held to clarify concepts, address specific community concerns, 
and reinforce key learning objectives 

D. Integrated Night Simulation (February 26, 2025): To enhance realism and 
preparedness for night-time disasters, a consolidated simulation exercise was 
conducted on a separate evening. This drill involved a mock scenario 
requiring the Karang Taruna members to apply their newly acquired skills in 
a coordinated, low-light environment, thereby testing their operational 
readiness and teamwork. 

Intervention 2: Peripheral Artery Disease (PAD) Screening 
Concurrent with the disaster training, a targeted screening program for Peripheral 
Artery Disease (PAD) was implemented. 

• A. Risk Factor Assessment: Prior to screening, all training attendees underwent 
a brief verbal assessment based on established PAD risk factors, including age 
(≥50 years), history of smoking, diabetes, hypertension, or symptomatic leg pain 
(claudication). 

• B. Ankle-Brachial Index (ABI) Measurement: Individuals identified as having 
one or more risk factors were eligible for ABI measurement. The ABI test was 
performed by trained personnel using a standardized protocol with a handheld 
Doppler device (Hadeco Bidop® ES-100V3) and a blood pressure cuff. ABI was 
calculated for each leg by dividing the higher systolic pressure of the ankle 
(dorsalis pedis or posterior tibial artery) by the higher systolic pressure of the 
two brachial arteries. An ABI of ≤0.90 was considered diagnostic for PAD. 
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• Post-Screening Counseling: All screened individuals, regardless of their result, 
received personalized counseling. Those with a normal ABI were educated on 
preventive measures, while those with an abnormal ABI (≤0.90) were advised 
to seek further evaluation at the nearest primary healthcare center 
(Puskesmas). 

Participant engagement and satisfaction were assessed through direct 
observation and a simple feedback questionnaire using a Likert scale administered at 
the end of the training session. Quantitative data from the PAD screening (e.g., ABI 
values, risk factors) were recorded in a structured data sheet. Descriptive statistics 
(frequencies, percentages, means) were used to summarize the demographic 
characteristics of participants, the prevalence of PAD risk factors, and the outcomes of 
the ABI measurements.  

 

RESULTS AND DISCUSSION 

Multifaceted Benefits of the Established Disaster-Responsive Youth Organization 

The implementation of the integrated program in Wombo Kalonggo successfully 
established a functional Disaster-Responsive Youth Organization. The post-activity 
analysis, derived from direct observation and participant feedback, revealed a range 
of significant benefits that extended beyond the immediate training objectives, 
impacting both the youth and the wider community. 

The primary outcome was a marked increase in the community's preparedness 
for potential disasters. Located in a region prone to floods and landslides, Wombo 
Kalonggo requires a robust, localized preparedness system to mitigate losses . The 
trained Karang Taruna members were actively integrated into community education 
initiatives, disseminating knowledge on disaster mitigation, first aid, and correct 
evacuation procedures. The presence of this trained cadre has made the community 
more prepared and responsive to disaster threats, effectively bridging the critical gap 
before external help arrives.  

 
               Picture 1. Material Delivery 

 
               Picture 2. Practical transportation 

 
The program served as a powerful vehicle for youth empowerment. It provided 

young villagers with an opportunity to play an active and beneficial role in social 
activities. Through training in first aid, emergency logistics management, and crisis 
communication, the youth developed valuable capacities and skills. This 
empowerment transcends disaster management, positioning them as agents of 
change within their village and fostering a sense of responsibility for community safety. 
Furthermore, this engagement encourages their active participation in other village 
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development initiatives, such as entrepreneurship training and socio-economic 
projects, creating a multiplier effect for community development. 

The Disaster-Responsive Youth Organization played a pivotal role in reinforcing 
social networks among villagers. In a disaster situation, community solidarity is 
paramount. The Karang Taruna acts as a nexus for collaborative efforts (gotong 
royong) in facing disasters. Moreover, the initiative strengthened cooperation with 
external stakeholders, including the Regional Disaster Management Agency (BPBD), 
the Indonesian Red Cross (PMI), and other humanitarian organizations [9]. This 
improved communication and coordination network ensures a faster and more 
organized response when a disaster strikes. 
 
Synergistic Impacts and Sustainability of the Integrated Model 

The observed results demonstrate that the integrated model of youth disaster 
training and health screening creates synergistic impacts that address core 
components of community resilience. A Holistic Approach to Reducing Disaster 
Impact. The most direct impact of the program is the potential for reduced disaster 
morbidity and mortality at the village level. Trained youth can assist in evacuating 
residents, distributing aid, and providing first aid in the field (IFRC, 2020). Their ability 
to establish temporary evacuation posts and disseminate accurate information enables 
a more effective emergency response Kapucu, N. (2018). For instance, during a flood, 
the Karang Taruna can immediately mobilize volunteers, demonstrating how local 
capacity can significantly accelerate life-saving actions (McEntire, 2015). This aligns 
with the core principles of the Sendai Framework, which emphasizes the importance 
of building local capacity UNISDR (2015). 

Raising Disaster Awareness and Education 
The establishment of this youth group creates a sustainable channel for disseminating 
disaster education. The Karang Taruna can conduct regular outreach to educate the 
community on recognizing hazard warnings, preparedness measures, and appropriate 
actions before, during, and after a disaster Paton & Johnston  (2017). A community 
with higher disaster awareness directly contributes to reduced disaster-related losses, 
as informed individuals are more likely to take protective actions Lindell & Perry (2012). 
The peer-to-peer education model employed by the youth is particularly effective in 
fostering trust and knowledge retention within the community Laverack, G. (2017). 

Foundations for Sustainable Resource Management and Collaboration 
The initiative also laid the groundwork for broader community development roles. 
The Karang Taruna has the potential to engage in sustainable natural resource 
management, such as reforestation and water conservation programs, which are 
critical for mitigating environmentally-triggered disasters like floods and landslides 
Millennium Ecosystem Assessment (2005). This positions them as drivers of 
environmental conservation, ensuring long-term village sustainability. 

Furthermore, the program enhanced the village's collaborative potential. The 
youth organization is now a recognized partner for government agencies and social 
institutions like BPBD and PMI Ansell, C., & Gash, A. (2018). Such collaboration is 
essential for optimizing local disaster management, providing access to advanced 
training, resources, and integrating the village into a broader support network Bryson, 
Crosby, & Stone (2015). 

Enhancing Overall Village Security and Resilience 
Ultimately, the presence of a trained Disaster-Responsive Youth Organization 
increases the overall security and resilience of Wombo Kalonggo. Residents feel safer 
knowing a organized group is ready to assist during emergencies Norris et al. (2018). 
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By organizing community-wide activities like disaster drills and developing inclusive 
emergency response plans, the Karang Taruna strengthens the social fabric and 
collective efficacy of the entire village, creating a more resilient community capable of 
withstanding and recovering from various shocks Cutter et al (2008).  

 

Results: Baseline Peripheral Artery Disease (PAD) Risk Profile 
The PAD screening component of the initiative provided a critical snapshot of 

the vascular health status within the high-risk subset of the Wombo Kalonggo 
community. The baseline Ankle-Brachial Index (ABI) measurements, taken before the 
implementation of any therapeutic intervention such as foot exercises, are summarized 
in Table 1. 

Table 1. Baseline Ankle-Brachial Index (ABI) Values in the Screened 
Population of Wombo Kalonggo Village 

 

 

ABI 

 

Mean 

 

Median 

 

Min-max 

 

SD 

 

CI-95% 

0,945 0.935 0,87-1.09 0,066 0,90-0,98 

 
The mean ABI value was 0.945, with a median of 0.935, indicating a slightly 

right-skewed distribution. The ABI values ranged from a minimum of 0.87 to a 
maximum of 1.09, with a standard deviation of 0.066, reflecting relatively low variability 
among the subjects. 

The 95% confidence interval (0.90–0.98) suggests that the true population 
mean ABI lies within this range with 95% confidence. Overall, the mean ABI falls within 
the lower normal to borderline range (commonly 0.90–1.00), which may indicate early 
peripheral vascular changes. However, values below 0.90 are generally considered 
abnormal, and the minimum value of 0.87 suggests that some individuals in the study 
population may have mild peripheral arterial disease (PAD). Close monitoring and 
preventive foot care education remain important for this group. 
 
A Population on the Threshold of PAD 
The mean ABI value of 0.945 is a clinically significant finding. According to established 
guidelines, an ABI ≤ 0.90 is diagnostic for Peripheral Artery Disease (PAD) Gerhard 
ET AL (2017).  Our sample's mean value sits just above this diagnostic threshold, 
indicating a population with, on average, borderline impaired blood circulation in the 
lower limbs. This places the community at a substantially increased risk for the 
progression to full-blown PAD and its associated cardiovascular complications Criqui, 
& Aboyan  (2015).  The recorded minimum value of 0.87 confirms that a portion of the 
screened individuals already had hemodynamically significant PAD, requiring 
immediate medical referral and risk factor management Hirsch et al (2001). 
 
The clustering of values (SD = 0.066) just below the normal range (1.00-1.40) suggests 
that the identified risk factors—such as high prevalence of smoking, hypertension, or 
diabetes in the region—are exerting a widespread, subclinical effect on vascular health 
across the population Fowkes et al (2013). This finding is consistent with 
epidemiological studies in similar low-resource settings, where low levels of awareness 
and screening allow pre-clinical stages of vascular disease to go 
undetected Kementerian Kesehatan RI. (2018).  
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The primary value of this screening lies in its power of early detection. Identifying 
individuals with borderline and low-normal ABI provides a crucial window for 
intervention before the onset of debilitating symptoms like claudication (leg pain while 
walking) or critical limb ischemia Aboyans et al (2018). For the majority of participants 
with a mean ABI just below 1.0, aggressive lifestyle modifications and community-
based interventions are the cornerstone of management Lane (2014).  

This is where the integration of the "foot exercise" intervention becomes 
paramount. Structured physical activity, including supervised foot and leg exercises, is 
a Class I recommendation in international guidelines for both the treatment of PAD and 
the prevention of its progression (Treat-Jacobson, 2019; Hageman, 2018). Exercise 
therapy works by improving collateral circulation, enhancing endothelial function, and 
increasing skeletal muscle metabolism, which can lead to measurable improvements 
in ABI and functional capacity over time (McDermott et al, 2009). Therefore, initiating 
this community-based exercise program is a targeted and evidence-based strategy to 
potentially shift the mean ABI of this population away from the PAD threshold. 

This vascular health data underscores the profound synergy of the integrated 
program. The disaster response training gathered the community, creating an efficient 
platform to conduct this vital health screening—a model that improves cost-
effectiveness and reach (Levenson, Skerrett, & Gaziano, 2019). Conversely, 
identifying individuals with vascular compromise allows the newly trained Karang 
Taruna to include them in a community registry for prioritized assistance during a 
disaster evacuation, as individuals with PAD have reduced mobility and are 
disproportionately vulnerable in emergencies (Chan, & Kim, 2019). 

The baseline ABI data from Wombo Kalonggo serves as a powerful call to action 
for public health stakeholders. It demonstrates that even in communities without a 
formal diagnosis of PAD, a significant burden of subclinical vascular disease may exist 
Sigvant et al (2007). Community health workers and primary care facilities 
(Puskesmas) should be equipped with Doppler devices and trained to conduct ABI 
measurements as part of routine NCD risk factor screening (Suresh, & Thomas, 2020). 
Diabetes patients, as a highly vulnerable population to vascular disorders, urgently 
need ongoing education regarding diabetic foot exercises. This will enable them to 
independently practice these exercises at home, ultimately leading to an improvement 
in the vascular status of patients with diabetes mellitus (Nurmalisa & Kolomboy, 2022;  
Nurmalisa, 2022).  

 

CONCLUSIONS AND SUGGESTIONS 

Conclusion 

This initiative successfully demonstrates that integrating disaster preparedness and 

health screening creates a powerful, synergistic model for community empowerment 

in Wombo Kalonggo. The program effectively established a trained Disaster-

Responsive Youth Organization, significantly enhancing local capacity for emergency 

response and fostering social solidarity. Concurrently, baseline Peripheral Artery 

Disease (PAD) screening revealed a critical health need, with a mean Ankle-Brachial 

Index (ABI) of 0.945 indicating a population at high risk for vascular complications. This 

holistic approach efficiently addresses both acute external threats and chronic internal 

health challenges, building a more resilient community. 

Suggestions 

To ensure sustainability and impact, we propose the following: 
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1. For the Community: The Karang Taruna should institutionalize quarterly 

disaster drills and sustain the foot exercise program to maintain skills and 

improve vascular health. 

2. For Local Authorities: The local government and public health center 

(Puskesmas) should replicate this integrated model in neighboring villages and 

formally integrate simple ABI screening into routine check-ups for high-risk 

individuals. 

3. For Future Initiatives: Subsequent programs should conduct longitudinal 

studies to measure the long-term impact on disaster resilience and ABI 

improvement, and expand health screenings to include other prevalent non-

communicable diseases like diabetes and hypertension. 
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