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Abstract

Flood disasters can severely disrupt access to essential healthcare services, particularly in vulnerable
communities where health facilities and infrastructure are damaged. In November 2025, Tropical Cyclone
Senyar caused extensive flooding in Pidie Jaya Regency, Aceh, resulting in disruption of healthcare access
in Blang Awe Village. This community service program aimed to restore access to essential health services
through an integrated post-disaster health intervention consisting of general health screening, maternal
and child health (MCH) services, and medical circumcision. A participatory action approach was
implemented from February 1-20, 2026, involving collaboration between the Faculty of Medicine,
Universitas Syiah Kuala, Pidie Jaya District General Hospital, village authorities, and community health
workers. The intervention included health screening, antenatal care (ANC), health education, and medical
circumcision. Program outcomes were evaluated based on service achievement, community participation,
stakeholder feedback, and perceived benefits. A total of 97 participants underwent health screening,
identifying a high burden of non-communicable diseases, including hypertension (45%) and
hypercholesterolemia (55.6%). ANC services were provided to 11 pregnant women with high-risk
conditions identified, including suspected gestational diabetes and mild hypertension. Medical
circumcision was successfully performed for eight school-aged children without complications. The
program met its targets and received positive feedback from community stakeholders, indicating strong
acceptance and perceived benefits. This integrated intervention successfully addressed healthcare gaps
following flood-related disruption of health infrastructure by supporting continuity of essential services,
improving early detection of health risks, and strengthening community resilience. Long-term
sustainability requires strengthening local health worker capacity, referral systems, and integration into
primary healthcare services.
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1. INTRODUCTION

Indonesia is located in the tropical region, crossed by the equator. It lies at the
junction of tectonic plates and the Pacific Ring of Fire, making it highly vulnerable to wet
hydrometeorological disasters such as floods, extreme weather, landslides, tidal waves
and coastal erosion, as well as dry hydrometeorological disasters such as droughts and
forest and land degradation (Rosyida et al., 2024). This unique geographical and
geological position places Indonesia among the countries most frequently exposed to
natural disasters globally, with millions of residents affected each year (Dartanto, 2022).
According to BNPB data, there were 245 natural disaster incidents in Indonesia during
December 2025, with approximately 99.59% of these disasters being
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hydrometeorological in nature, with floods accounting for 62.86%, followed by extreme
weather, landslides, tidal waves and coastal erosion, and volcanic eruptions (BNPB,
2025).

Tropical Cyclone Senyar in November 2025 triggered severe flooding in the Aceh
region(Wasis, 2025). In Pidie Jaya Regency, the cyclone caused severe damage to public
facilities and had a significant impact. A total of 222 villages were affected, with a total
population of 26,825 households and varying levels of damage and manifestations of the
disaster's impact across regions(Pemkab Pidie Jaya, 2025). One of the most severely
affected areas was Blang Awe Village, which sustained extensive damage to road
infrastructure and a complete lack of public transportation, effectively severing the
community's access to healthcare facilities. The closure or physical damage to Posyandu
(Integrated Health Posts) and Pustu (Sub-Health Center) facilities in the affected areas
forced pregnant women and other vulnerable groups to seek alternative healthcare
services that were significantly farther away or considerably more expensive (Okeke et
al, 2024). On the other hand, the emergence of infection risks within remaining
healthcare facilities, combined with the shortage of healthcare personnel due to the
reallocation of resources for emergency response operations, further exacerbated the
situation. These conditions represent a serious disruption of access to basic health
services, with the potential to substantially increase the risk of health complications
among vulnerable populations (Doocy et al.,, 2013).

The program partner, Posyandu Melur in Blang Awe Village, Meureudu District,
Pidie Jaya Regency was directly and severely affected by this disaster. A pre-intervention
field assessment conducted through interviews with the village chief revealed deeply
alarming conditions. The Posyandu building itself had been destroyed by the flood,
eliminating the community's primary venue for routine health services. The nearest
Puskesmas (Community Health Center) was approximately 5 kilometers away; however,
severely damaged road conditions and a near-total lack of accessible transportation
made this distance effectively insurmountable for most residents. Consequently, a
significant number of pregnant women were unable to attend Antenatal Care (ANC)
sessions.

Post-flood disease burden was substantial, with a high incidence of acute
respiratory infection, diarrhea, and skin infections reported throughout the community,
consistent with an increase in environmentally related diseases attributable to
sanitation problems and limited access to clean water(Dinas Kesehatan Aceh, 2025).
Additionally, eight children were awaiting circumcision. A procedure that holds
significant importance for both hygiene and cultural-religious reasons in the
predominantly Muslim community of Aceh (Drain et al., 2006). Given the Acehnese
tradition of performing circumcision in anticipation of the holy month of Ramadan. At
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the institutional level, the village PKK group, comprising approximately 10 active cadres,
continued to function but required strengthening in technical capacity, role distribution,
and documentation to sustain community-based health programs.

These field conditions reveal a critical and compounded gap between the
community's healthcare needs and the services available to them. The destruction of the
Posyandu, geographic isolation, a severe shortage of health personnel, and low health
literacy collectively created a situation in which routine preventive care, maternal
monitoring, and elective medical procedures became entirely inaccessible. This is
consistent with broader evidence that floods not only destroy physical infrastructure
but also severely compromise public health systems, water quality, food security, and
livelihoods (Alderman et al, 2012; Du et al, 2010). Vulnerable population groups,
including the elderly, pregnant women, and young children, are disproportionately
affected during the post-disaster recovery phase. Elderly individuals are more
susceptible to cardiovascular complications exacerbated by disaster-related
physiological and psychological stress (Fernandez et al.,, 2002). Pregnant women face
dramatically increased risks due to interrupted or absent Antenatal Care (ANC) services,
raising the likelihood of undetected complications such as pre-eclampsia and gestational
diabetes (Harville et al., 2010; WHO, 2016). Consequently, many pregnant women chose
to remain at home without medical monitoring, ultimately increasing the risk of
morbidity and mortality for both the mother and the fetus(Sahoo et al., 2021).

Although various disaster response efforts have been undertaken by government
and non-governmental organizations, the implementation of truly integrated health
services at the community level following a disaster remains chronically inadequate,
particularly in resource-limited and geographically isolated areas (Ahmadi et al., 2018;
Andayani & Ishak, 2020). The concept of integrated health service delivery in post-
disaster contexts reflects a shift from fragmented, single-disease responses toward
comprehensive, community-centered approaches. This model is increasingly recognized
as both more efficient and more effective, as it reduces the burden on health workers,
maximizes community engagement, and addresses the multidimensional health
vulnerabilities that disasters create (Becker et al., 2008).

In response to the specific conditions identified in Blang Awe Village, an
Integrated Medical Intervention was designed and implemented with three concurrent
service pillars: (1) general health screening for the early detection of non-communicable
diseases among adults and the elderly; (2) maternal and child health monitoring,
including targeted ANC services and health education for pregnant women; and (3)
medical circumcision services for children awaiting this procedure. The novelty of this
program lies in its simultaneous delivery of these three service components within a
single community visit to a disaster-affected, resource-limited setting — an approach
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that distinguishes it from the single-disease or single-target responses commonly
deployed in post-disaster contexts. By integrating these pillars, the program sought to
maximize health impact per deployment, reduce the burden on the sole available health
worker, and address the full spectrum of health needs that had accumulated since the
disaster. This model directly supports the World Health Organization's Emergency
Medical Teams (EMT) framework, which advocates for comprehensive, community-
centered responses in humanitarian settings (World Health Organization, 2021a), and
aligns with the Sustainable Development Goals (SDGs), particularly Goal 3, "Good Health
and Well-being" (Venkatesh, 2022). It is anticipated that this activity will meaningfully
contribute to improving the community's health status and accelerating the
comprehensive recovery of health services disrupted by the flood disaster.

2. METHOD

This community service program used a Participatory Action Research (PAR)
approach to involve community stakeholders in identifying health problems, planning
interventions, implementing them, and evaluating outcomes. An initial assessment was
conducted through discussions with village authorities to identify health needs
following the flood disaster. Blang Awe Village, with a population of 1,146 residents,
experienced disruptions of healthcare services due to the complete damage of the
Posyandu facility and limited resources. Access to primary healthcare services. The
program was developed collaboratively with village authorities, Family Welfare
Empowerment (PKK) members, and community health cadres to address the identified
health needs. The implementation team consisted of five medical students from the
Faculty of Medicine, Universitas Syiah Kuala, supported by clinical supervisors from Pidie
Jaya District General Hospital. The implementation was divided into three systematic and
interconnected phases:

Phase 1: Preparation and Situation Assessment.

The initial phase involved comprehensive field surveys and structured data
collection to accurately identify community health needs in the aftermath of the flood
disaster. This phase began with a rapid health needs assessment using structured
observation tools and informal interviews with community leaders, village health
workers (kader Posyandu), and local government officials. The assessment identified
priority health concerns, estimated the size and demographic composition of the target
population, and mapped the physical locations and conditions of existing — and
destroyed — health facilities.
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Following the needs assessment, the team coordinated with the local village
(Gampong) government apparatus and the Pidie Jaya District Health Department to
establish a temporary health post (pos kesehatan darurat) to replace the destroyed
Posyandu facility. The site selection was based on accessibility for elderly and pregnant
women, availability of clean water, and the structural integrity of the building used.
Sterilization of the medical examination area and preparation of all equipment,
particularly for surgical procedures including circumcision, were carried out
methodically during this phase. All surgical instruments were sterilized using standard
autoclave protocols, and infection prevention and control (IPC) measures were
implemented in accordance with WHO guidelines (World Health Organization, 2021b).

Phase 2: Implementation of Integrated Interventions.

The main implementation phase consisted of three specific and parallel medical
service areas, each designed to address a distinct yet interconnected health need within
the community:

a. General Health Services: This service component provided comprehensive health
screenings for all community members who attended the temporary health post.
Screenings included blood pressure measurement with calibrated digital
sphygmomanometers, random blood glucose (BG) testing with glucometers, and
total cholesterol assessment with point-of-care cholesterol test strips.
Participants with abnormal findings received individualized care. Medical
consultations with supervising physicians and medications, including
antihypertensives, oral hypoglycemic agents, and statins, were distributed to
those with confirmed diagnoses. Health education sessions were also conducted
on topics such as dietary modification, physical activity, medication adherence,
and recognizing warning signs of cardiovascular events (Kemenkes RI, 2021a).

b. Maternal and Child Health (MCH): Antenatal care (ANC) services were provided
by trained midwives and supervised medical staff for all identified pregnant
women in the village. Each consultation followed the standard 10T ANC protocol
recommended by the Indonesian Ministry of Health, encompassing weight and
height measurement, blood pressure monitoring, fundal height measurement,
fetal heart rate auscultation, tetanus toxoid immunization status review,
nutritional supplementation (iron and folic acid), laboratory screening for anemia
and proteinuria, birth preparedness counseling, and referral for cases requiring
specialist evaluation (Kemenkes RI, 2020). Special attention was given to
screening for indicators of pre-eclampsia and gestational diabetes mellitus, given
the known association between disaster exposure and increased risk of these
conditions (Harville et al., 2010).
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c. Medical Circumcision: Surgical circumcision procedures were performed for
school-aged male children by qualified medical personnel. The team employed
the electrocautery (laser-assisted) method, which offers several clinical
advantages in resource-limited settings, including minimal intraoperative
bleeding, reduced operative time, and lower postoperative infection rates
compared to conventional surgical methods (Krill et al., 2011). Given the
compromised sanitation conditions prevalentin flood-affected areas, the selection
of this technique was clinically and practically appropriate. All procedures were
performed under local anesthesia, and post-procedural wound care instructions
were provided to parents and caregivers in both written and verbal formats.

Phase 3: Monitoring and Evaluation

The evaluation phase was conducted using a qualitative participatory approach to
assess program implementation, outcomes, and sustainability. The program success
indicators included the achievement of planned health services, community participation
in activities, perceived benefits of the intervention, and the potential for future
continuation of the program. These indicators were assessed through direct observation,
activity documentation, and semi-structured interviews with village government
representatives, who served as key stakeholders. The observation and documentation
were used to evaluate the Implementation process and service delivery, while
interviews explored community acceptance, program relevance, perceived benefits,
implementation challenges, and recommendations for improvement. The evaluation
findings were then discussed in a reflection session with the implementation team and
community representatives as part of the participatory action cycle.

3. RESULTS DISCUSSION

3.1. General Health Services and Demographic Profile

The health screening program successfully engaged 97 participants from Blang
Awe Village across the service period. The demographic distribution and clinical
findings are comprehensively summarized in Table 1. The age distribution of
participants revealed a predominantly middle-aged and elderly population, with 34%
aged over 60 years (elderly), 33% in the 45-59 years age bracket (middle-aged), and
33% in the adult age group of 18-44 years. This distribution is characteristic of rural
communities in Aceh, where younger adults often migrate to urban centers for economic
opportunities, leaving a higher proportion of older residents in villages (BPS Aceh,
2023).
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Table 1. Distribution of General Health Screening Results (n=97)

Clinical Parameter Category Frequency (n) Percentage (%)
Elderly
Age Group (>60 years) 33 34
Middle-aged
(45-59 years) 32 33
Adults
(18-44 years) 44 33
Blood Pressure Hypertension 53 45
Normal 53 55
Cholesterol Level Hypeél;czhé) (l)e;cggl[‘eimla 54 55.6
Normal 43 44.4

The clinical findings revealed a strikingly high burden of non-communicable
diseases (NCDs) within this post-disaster community. Hypertension was identified in
45% of participants, while hypercholesterolemia (total cholesterol >200 mg/dL) was
present in 55.6% of those screened. These figures substantially exceed the national
prevalence rates reported in the 2018 National Basic Health Research (Kemenkes R],
2019), which estimated hypertension at 34.1% and hypercholesterolemia at 28.8% in
the adult Indonesian population (Badan Penelitian dan Pengembangan Kesehatan,
2019). The elevated prevalence observed in this study likely reflects a combination of
pre-existing chronic disease burden compounded by disaster-related physiological
stressors, including sleep deprivation, psychological trauma, dietary disruption, and
physical exertion associated with evacuation and recovery activities (Fernandez et al,,
2002; Ohta et al., 2003).

The clinical trend observed in this study aligns with a substantial body of
literature documenting the exacerbation of cardiovascular risk factors following
exposure to natural disasters. Ohta et al. documented a significant increase in blood
pressure among elderly individuals in the months following the Great Hanshin
Earthquake in Japan, attributing this to heightened sympathetic nervous system
activation and disruption of routine antihypertensive medication use. Similarly,
Kronenberg et al. (2008) reported elevated cholesterol levels in populations displaced
by hurricanes, linking this to stress-induced dysregulation of lipid metabolism and
changes in dietary patterns (Kronenberg et al, 2010). In the context of Blang Awe
Village, where access to regular medications was severed by infrastructure damage,
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many participants with pre-existing hypertension or dyslipidemia were probably
managing their conditions without pharmacological support at the time of the
intervention, further elevating their clinical risk profiles. Equally significant is the
psychological dimension of cardiovascular risk in post-disaster populations. Post-
traumatic stress, anxiety, and depression — all highly prevalent following flood
disasters — are independently associated with elevated blood pressure and adverse
lipid profiles through neuroendocrine pathways involving cortisol and catecholamine
release (Jiaetal., 2010). Comprehensive post-disaster health programs should therefore
integrate mental health support alongside physical health screening to address the full
spectrum of disaster health impacts (North, 2007).

s 'y L R T
Figure 1. General health screening

>

Figure 2. Medicine distribution

The village head expressed appreciation for the program, particularly because
the activity successfully facilitated community access to medical doctors and free
medication through collaboration with local health authorities. This support was
considered valuable, as the community had experienced limited access to healthcare
services following the flood disaster.

3.2 Maternal and Child Health (MCH)

The MCH intervention component provided Antenatal Care (ANC) services to 11
pregnant women identified within the community. This figure likely underrepresents the
true number of pregnant women in the village, as infrastructure damage and mobility
restrictions would have prevented some from accessing the temporary health post.
Among the 11 women who received ANC, the screening process identified several
clinically significant high-risk conditions. Mild hypertension was detected in multiple
participants, raising concern for the development of pre-eclampsia — a potentially life-
threatening complication that requires vigilant monitoring and timely referral (Mol et al,,
2016). Most critically, one participant was identified with a random blood glucose level
of 231 mg/dL, strongly suggestive of gestational diabetes mellitus (GDM), warranting
immediate referral to a specialist facility for confirmatory testing and management.
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The significance of these findings cannot be overstated in the post-disaster
context. In normal circumstances, the Indonesian ANC program mandates a minimum of
six antenatal visits distributed across the three trimesters of pregnancy (Kemenkes RI,
2020). The destruction of Posyandu facilities and the disruption of midwife services
following the flood almost certainly resulted in extended periods without any clinical
monitoring for these women. This gap in surveillance creates a dangerous environment
in which serious complications such as pre-eclampsia, eclampsia, GDM, and Intrauterine
growth restriction can develop and progress undetected (Harville et al., 2010; WHO,
2016). Studies examining the effects of natural disasters on maternal health outcomes
have consistently documented increases in adverse events, including preterm birth, low
birth weight, and maternal hypertensive complications, in areas where ANC continuity
is disrupted (Hammad et al., 2023; Mendrinos et al., 2026).

The provision of iron and folic acid supplementation, birth preparedness
counseling, and clear referral pathways to Pidie Jaya District General Hospital for high-
risk cases represents a critical safety net for these vulnerable women. The active
involvement of trained midwives on the intervention team ensured that ANC services
were delivered in accordance with professional clinical standards despite the resource-
limited setting. This finding reinforces the recommendation of the Sphere Handbook
that reproductive health services, including ANC, be established as a priority component
of the Minimum Initial Service Package (MISP) in any humanitarian response (Sphere
Association, 2018).

Figure 3. Antenatal Care (ANC)

The village midwife provided positive feedback regarding the maternal health
service activity. The intervention was perceived as beneficial because it supported the
continuation of antenatal care services that had been disrupted after the destruction of
the Posyandu facility and limited healthcare capacity. The availability of portable
ultrasound equipment and nutritional support for pregnant women and children helped
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maintain essential maternal and child health services during the post-disaster recovery
period.

3.3 Medical Circumcision for Children

The medical circumcision service completed procedures for eight school-aged
male children. In the Acehnese cultural and religious context, circumcision (sunat) is not
merely an elective procedure it is a deeply embedded religious obligation and social rite
of passage for Muslim males (Situmorang, 2003). The postponement of circumcision due
to disaster-related circumstances can cause significant psychological distress for
children and families, while the performance of circumcision under non-sterile, informal
conditions which sometimes occurs when families seek alternative providers poses
serious health risks, including infection, hemorrhage, and complications of inadequate
anesthesia (WHO, 2009).

The use of the electrocautery method in this intervention was a deliberate and
clinically sound choice for the post-disaster context. Unlike the conventional clamp or
dorsal slit methods, electrocautery achieves simultaneous tissue cutting and hemostasis,
resulting in a virtually bloodless operative field (Krill et al,, 2011). This property is
particularly valuable in an area with compromised sanitation, where the risk of wound
infection is substantially elevated. The absence of intraoperative or immediate
postoperative bleeding in all eight procedures confirmed the suitability of this
technique. Post-procedural follow-up at 48 hours and 7 days post-surgery found no cases
of wound infection, dehiscence, or other complications, affirming the safety and
effectiveness of the approach even under field conditions. The eight procedures
performed may appear modest in number; however, they represent a meaningful
contribution to a community where access to formal medical circumcision facilities had
been entirely disrupted. Furthermore, by performing circumcisions within the
community rather than requiring families to travel to distant urban facilities, the
program removed significant economic and logistical barriers, making the procedure
accessible to families of all socioeconomic backgrounds.

Figure 4. Circumsission
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The village secretary also expressed positive feedback regarding the medical
circumcision program. The activity was considered beneficial because families faced
difficulties accessing circumcision services after the disaster due to damaged
infrastructure and competing priorities during recovery. The provision of free
circumcision services reduced barriers for families and supported an important cultural
practice in the Acehnese community before Ramadan.

3.4 Discussion of Impact

The integration of these three service components-general health screening,
MCH monitoring, and medical circumcision-successfully addressed the
multidimensional "healthcare voids" that emerged as a direct consequence of the
destruction of Blang Awe Village's healthcare infrastructure. The program's design
reflects an understanding that health needs in post-disaster communities are not
singular or sequential but are simultaneous and interconnected (Becker et al., 2008).
By providing all three services concurrently from a single, accessible location, the
program maximized community uptake, minimized the burden on participants, and
enabled clinical cross-referrals between service components.

This integrated model also served as a critical community-level epidemiological
surveillance mechanism, providing data on the local burden of NCDs, the status of
maternal health, and unmet need for pediatric medical procedures. These data-which
would otherwise be absent in the immediate post-disaster period-are essential for
informing the longer-term health system recovery planning of local government and
health authorities (Akselrod et al., 2023). The high prevalence of hypertension and
hypercholesterolemia identified in this screening should directly inform the priorities
of community health center (Puskesmas) services as they resume operations, ensuring
that NCD management is embedded within the recovery response from the outset
(Kemenkes RI, 2021b).

The program also demonstrated the critical value of effective multi-stakeholder
collaboration. The active partnership between Universitas Syiah Kuala Faculty of
Medicine, Pidie Jaya District General Hospital, and the Blang Awe Village government
created a synergistic operational structure that allowed academic resources and clinical
expertise to be deployed rapidly and effectively within the community. This model aligns
with the growing international consensus on the importance of university-community
partnerships in building community health resilience (Becker et al., 2008). Future KKN
(community service) programs in disaster-affected areas should formalize such
partnership structures at the planning stage, establishing clear roles, communication
channels, and referral pathways prior to field deployment.
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The positive feedback from village stakeholders indicated that the intervention
was perceived as beneficial in addressing limitations in healthcare access following the
flood disaster. The availability of general health screening services, medical doctors, and
free medication was considered valuable by the village head, as the community had
difficulty accessing healthcare due to disrupted facilities. In addition, the maternal
health service program was appreciated by the village midwife because it supported the
continuation of antenatal care activities that had been limited after the destruction of
the Posyandu facility. The provision of portable ultrasound services and nutritional
support for pregnant women and children helped maintain essential maternal and child
health monitoring during the recovery period. Furthermore, the circumcision program
was positively received by the village secretary because it helped reduce barriers for
families who faced difficulties accessing circumcision services.

After the disaster, while also supporting an important cultural practice in the
Acehnese community before Ramadan. These findings suggest that community-based
health interventions tailored to local needs can improve acceptance, strengthen
community participation, and support the restoration of essential health services in
disaster-affected areas. These findings collectively indicate that post-disaster health
recovery programs must not be limited to the restoration of physical infrastructure. The
simultaneous and proactive management of chronic disease burden, continuous
maternal health surveillance, and access to essential pediatric procedures are equally
indispensable components of a complete and humane recovery response (Doocy et al,,
2013; Sphere Association, 2018).

4. CONCLUSION

This community service program demonstrated the feasibility and effectiveness
of implementing an integrated health intervention in flood-affected communities where
access to routine healthcare services was disrupted. Through collaboration between
academic institutions, healthcare providers, and local authorities, the program
successfully delivered essential health services, including non-communicable disease
screening, maternal health monitoring, and preventive care during the post-disaster
recovery period. The achievement of program targets and high community satisfaction
indicated positive acceptance and perceived benefits of the intervention, as well as early
identification of health risks and improved community awareness. The sustainability of
this intervention requires strengthening community capacity through the involvement
of village health workers, the establishment of effective referral systems, and integration
with existing primary healthcare services. This collaborative and community-based
approach can serve as a practical model for maintaining essential healthcare delivery,
strengthening community resilience, and supporting long-term health recovery in other
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disaster-prone areas.
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