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ABSTRACT Dengue Hemorrhagic Fever (DHF) remains a significant public health challenge in Indonesia, particularly in areas 

where community participation in mosquito vector control is insufficient and the implementation of preventive measures is 

inconsistent. In Puntukdoro Village, Magetan Regency, the occurrence of dengue cases highlights the need to strengthen 

community capacity and promote sustainable, community-based prevention strategies. This community service activity aimed 

to enhance the knowledge and practical skills of the Sanitation Working Group and health cadres in preventing DHF through 

health education, training in the production of homemade mosquito repellent, and assistance in implementing the 3M Plus 

Mosquito Nest Eradication (MNE) program. The activity employed a community empowerment approach involving 35 

participants selected through purposive sampling. The intervention consisted of interactive health education, demonstrations 

and hands-on training in producing mosquito repellent using readily available natural ingredients, and practical assistance in 

implementing the 3M Plus program in household environments. The effectiveness of the intervention was evaluated using 

pretest and posttest questionnaires, complemented by skills observations and environmental monitoring. The results 

demonstrated a substantial improvement in participants' knowledge, with the mean score increasing from 62.4 ± 8.7 before the 

intervention to 87.9 ± 6.3 afterward, representing an increase of 25.5 points (40.9%). Furthermore, the proportion of participants 

achieving good and very good knowledge levels increased from 28.6% to 88.6%, while the proportion with insufficient 

knowledge decreased from 22.9% to 0%. All participants successfully demonstrated the ability to prepare homemade mosquito 

repellent and apply the 3M Plus prevention practices. In conclusion, the integrated community empowerment approach 

effectively strengthened the knowledge and practical capacities of sanitation working groups and health cadres in DHF 

prevention. This model offers a promising approach for promoting sustained community participation and may be replicated 

in other areas to support community-based dengue prevention initiatives. 

INDEX TERMS Dengue Hemorrhagic Fever, Community Empowerment, Health Cadres, Mosquito Nest Eradication, 3M Plus

I. INTRODUCTION 

Dengue Hemorrhagic Fever (DHF) remains a major public 

health concern, particularly in tropical and subtropical 

countries where environmental conditions favor the 

proliferation of *Aedes aegypti* mosquitoes. The 

increasing geographical distribution of dengue 

transmission is associated with climatic variability, 

urbanization, population growth, and inadequate 

environmental management [1], [2]. In Indonesia, dengue 

prevention remains challenging because transmission is 

influenced not only by environmental conditions but also 

by community knowledge, attitudes, and preventive 

practices [3], [4]. Despite the implementation of various 

vector control programs, inconsistent household 

participation and limited community awareness continue to 

undermine sustainable prevention efforts. In Puntukdoro 

Village, Plaosan District, Magetan Regency, the 

occurrence of dengue cases has highlighted the importance 

of strengthening preventive activities through active 

community participation. Initial observations identified 

potential mosquito breeding sites in residential 

environments and inconsistent implementation of the 3M 

Plus Mosquito Nest Eradication (MNE) program. These 

conditions demonstrate the need for an integrated 

intervention that improves community knowledge, 

develops practical prevention skills, and strengthens local 

resources for dengue control. 

Recent approaches to dengue prevention emphasize 

integrated vector management, environmental sanitation, 

health education, and community mobilization. 

Environmental management strategies, including 

eliminating stagnant water, covering water storage 
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containers, and managing household waste, have 

demonstrated potential in reducing mosquito breeding sites 

[5], [6]. Household-based interventions and community-

driven vector suppression programs have also 

demonstrated the importance of combining environmental 

management with behavioral interventions and community 

engagement [7], [8]. In Indonesia, the 3M Plus movement 

and the One House One Mosquito Larva Inspector 

(Jumantik) program represent important community-based 

approaches to dengue prevention [9]. Previous studies have 

identified associations between health volunteers' 

knowledge, attitudes, and preventive practices, indicating 

that strengthening their capacity is essential for effective 

community-level vector surveillance [10]. Nevertheless, 

knowledge and behavioral gaps remain among Indonesian 

communities and health personnel, reinforcing the need for 

continuous and participatory health education [4], [11]. 

Furthermore, botanical mosquito repellents have attracted 

research interest as complementary approaches to 

conventional vector control. Studies have demonstrated 

repellent activity against *Aedes aegypti* using various 

plant-derived essential oils, although their effectiveness 

varies according to formulation, concentration, and 

duration of protection [12]–[15]. Experimental 

investigations have also demonstrated the potential of 

herbal essential oils as mosquito repellents [16]–[19]. 

However, such products should complement rather than 

replace environmental source reduction and established 

vector control measures [20]. 

Despite these developments, an implementation gap 

remains between dengue prevention knowledge and the 

consistent application of preventive practices at the 

household level. Existing studies have examined 

community knowledge, health volunteer participation, 

environmental management, and botanical repellents, but 

these approaches are frequently evaluated separately. 

There is a need for locally adapted community 

empowerment activities that integrate structured health 

education, practical mosquito repellent production, and 

direct assistance in implementing 3M Plus prevention 

practices. Furthermore, strengthening the capacity of 

sanitation working groups and health cadres as 

community-level agents of change requires greater 

attention, particularly in rural settings where sustained 

community participation is essential. Addressing this gap 

can support the development of practical and replicable 

community-based dengue prevention initiatives. 

Accordingly, this community service activity aimed to 

strengthen the knowledge and practical skills of the 

Sanitation Working Group and health cadres in Puntukdoro 

Village through dengue prevention education, training in 

the preparation of homemade mosquito repellent using 

readily available natural ingredients, and assistance in 

implementing the 3M Plus MNE program. The expected 

contributions of this activity are threefold: (1) providing an 

integrated community empowerment model that combines 

health education, practical training, and mentoring for 

dengue prevention; (2) strengthening the capacity of 

sanitation working groups and health cadres to serve as 

local educators and mobilizers of household-level vector 

control; and (3) promoting accessible, locally applicable 

mosquito repellent preparation as a complementary 

preventive measure alongside routine environmental 

sanitation practices. The activity also provides empirical 

evidence of changes in participants' knowledge through 

pretest and posttest evaluation, supporting the development 

of similar community-based initiatives in other dengue-

prone areas. 

The remainder of this article is organized as follows. 

Section II describes the community service methodology, 

including participant selection, intervention procedures, 

and evaluation instruments. Section III presents the 

implementation activities and evaluation results. Section 

IV discusses the findings in relation to previous research 

and identifies the limitations of the activity. Finally, 

Section V presents the conclusions and implications for 

future community-based dengue prevention programs. 

II. METHODS 
A. STUDY DESIGN AND SETTING 

This study employed a community-based empowerment 

approach using a prospective, one-group pretest–posttest 

evaluation design to assess changes in participants' 

knowledge and practical skills following a dengue 

prevention intervention. The activity was conducted in 

Puntukdoro Village, Plaosan District, Magetan Regency, 

East Java, Indonesia. The evaluation involved collecting 

baseline information before the intervention and 

conducting a subsequent assessment after the educational 

and practical activities. No control group was established, 

and the intervention was not randomized. This design was 

selected to evaluate the immediate outcomes of an 

integrated community education and empowerment 

program in its actual implementation setting. Similar 

approaches have been applied in community-based dengue 

prevention interventions to assess changes in knowledge 

and preventive practices following educational activities 

[21], [22]. 

B. STUDY POPULATION AND SAMPLING TECHNIQUE 

The target population consisted of members of the 

Sanitation Working Group and community health cadres in 

Puntukdoro Village who were actively involved in 

environmental health and dengue prevention activities. A 

total of 35 participants were recruited using purposive 

sampling. Participant selection was based on their 

involvement in local sanitation and health promotion 

activities and their willingness to participate in the 

intervention and evaluation procedures. The participants 

were not randomly assigned to intervention or control 

groups. All 35 participants were included in the pretest and 

posttest evaluation. The use of purposive recruitment was 

consistent with the participatory nature of the community 

empowerment activity, which prioritized individuals with 

relevant community responsibilities and the potential to 

disseminate preventive information to other residents [23], 

[24]. 

C. MATERIALS AND INSTRUMENTS 

The evaluation instruments comprised a structured 

knowledge questionnaire containing 20 questions, a 

practical skills observation sheet, interview guidelines, and 
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an environmental inspection checklist. The questionnaire 

assessed participants' understanding of DHF transmission, 

the Aedes aegypti mosquito life cycle, mosquito breeding 

sites, the 3M Plus Mosquito Nest Eradication (MNE) 

program, and the preparation and application of homemade 

mosquito repellent. The same questionnaire was 

administered before and after the intervention to facilitate 

comparison of knowledge scores. The observation sheet 

was used to assess participants' ability to prepare mosquito 

repellent and demonstrate household-level mosquito 

prevention practices. Short interviews and inspections of 

water storage containers were conducted to obtain 

supplementary information regarding household 

environmental conditions and mosquito breeding risks. 

The materials for the practical training included 5–7 

stalks of fresh lemongrass, 10–15 lime leaves, 500 mL of 

clean water, and 1–2 tablespoons of 70% alcohol or 

ethanol. The equipment consisted of a cooking pan, knife, 

stirring utensil, strainer or clean filtering cloth, preparation 

container, and clean spray bottles. These materials were 

selected because they were relatively accessible for 

household preparation. The use of locally available 

ingredients in community education was intended to 

facilitate practical learning, although the repellent 

formulation was treated as a complementary measure 

rather than a validated substitute for established vector 

control practices [25], [26]. 

D. INTERVENTION PROCEDURES 

The intervention was implemented through four sequential 

stages: preparation, implementation, mentoring, and 

evaluation. 

1) Preparation: Initial coordination was conducted with 

the village government, community health center 

(Puskesmas), and local village officials to establish the 

activity arrangements and identify dengue prevention 

priorities. Educational materials, presentation slides, 

leaflets, pretest and posttest questionnaires, observation 

sheets, and practical training equipment were prepared. 

The ingredients and equipment required for homemade 

mosquito repellent production were also assembled 

before the training. 

2) Education and practical implementation: Participants 

first completed the pretest to determine their baseline 

knowledge. Interactive health education was 

subsequently delivered through presentations and 

group discussions covering DHF transmission, the life 

cycle of *Aedes aegypti*, identification of potential 

mosquito breeding sites, and the implementation of 3M 

Plus. Participants then received a demonstration and 

performed hands-on preparation of mosquito repellent. 

The procedure involved washing the lemongrass and 

lime leaves, crushing or slicing the ingredients to 

facilitate the release of their aromatic compounds, and 

boiling them in 500 mL of water over low heat for 

approximately 15–20 minutes. After cooling, the 

mixture was filtered using a clean cloth or fine strainer. 

Subsequently, 1–2 tablespoons of 70% alcohol were 

added, and the solution was stirred until homogeneous. 

The finished preparation was transferred into a clean 

spray bottle and labeled with its preparation date. 

Participants also practiced identifying and eliminating 

potential mosquito breeding sites through the 3M Plus 

activities: draining water containers, covering water 

storage facilities, recycling or disposing of items that 

could collect water, and applying additional preventive 

measures. 

3) Mentoring: Follow-up assistance was provided through 

visits and monitoring to encourage participants to 

independently reproduce the training procedures and 

implement 3M Plus practices in their household 

environments. Mentoring also reinforced the 

responsibilities of sanitation working groups and health 

cadres in communicating dengue prevention 

information and encouraging community participation. 

Community engagement and participatory learning are 

recognized approaches for strengthening local capacity 

and supporting the implementation of public health 

interventions [23], [24]. 

4) Evaluation: The posttest was administered using the 

same 20-question questionnaire to assess changes in 

knowledge following the intervention. Practical skills 

were evaluated through direct observation of mosquito 

repellent preparation and the implementation of 3M 

Plus activities. Environmental monitoring included 

inspections of household water storage containers and 

observations for the presence of mosquito larvae. 

E. DATA COLLECTION AND ANALYSIS 

Data were obtained from pretest and posttest 

questionnaires, practical skills observations, short 

interviews, and environmental inspections. Additional 

information regarding local DHF cases was obtained from 

the community health center or the Magetan Health Office. 

Quantitative data were analyzed descriptively using means, 

standard deviations, frequencies, and percentages. The 

percentage increase in the mean knowledge score was 

calculated by comparing the difference between posttest 

and pretest mean scores relative to the pretest mean. 

Knowledge categories were also compared before and after 

the intervention. The results were presented using 

descriptive tables to illustrate changes in participants' 

knowledge and practical competencies. No inferential 

statistical testing was reported. 

III. RESULTS 
A. IMPLEMENTATION OF ACTIVITIES 

The community service activity was carried out in 

Puntukdoro Village, Plaosan District, Magetan Regency, 

involving 35 participants consisting of members of the 

Sanitation Working Group and health cadres. The activity 

began with coordination with the village government and 

the community health center to determine the schedule, 

participants, and materials to be provided. Next, 

participants took a pretest to determine their initial level of 

knowledge regarding Dengue Hemorrhagic Fever (DHF), 

Mosquito Nest Eradication (MNE) 3M Plus, and the 

manufacture of mosquito repellent. 

The educational phase was conducted using interactive 

lectures, group discussions, and demonstrations. The 

material presented covered the causes and transmission of 

dengue fever, the life cycle of Aedes aegypti, identifying 
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mosquito breeding sites, the importance of implementing 

the 3M Plus National Mosquito Control Program (MNE), 

and the use of mosquito repellent made from readily 

available ingredients. Following the presentation, 

participants participated in a hands-on practice of making 

mosquito repellent and a simulation of implementing the 

3M Plus MNE at home. 

B. KNOWLEDGE EVALUATION RESULTS 

The evaluation used pretest and posttest instruments given 

to all participants before and after the educational activity. 

The results showed an increase in participants' knowledge 

about Dengue Fever (DHF), 3M Plus Mosquito Nest 

Eradication (MNE), and the preparation and use of 

homemade mosquito repellent. 

Following the education and training, participants' 

knowledge of dengue fever prevention increased. 

Participants in the good and very good categories increased 

from 28.6% in the pretest to 88.6% in the posttest. 

Conversely, participants in the poor category decreased 

from 22.9% to 0%, while those in the fair category 

decreased from 48.6% to 11.4%. 

These TABLE 1 show that the educational method 

combined with interactive lectures, discussions, 

demonstrations of making mosquito repellent liquid, and 

practical application of MNE 3M Plus can effectively 

increase participants' understanding [13]. This increase in 

knowledge is an early indicator of the success of 

empowerment activities because good knowledge will 

encourage changes in attitudes and behavior in 

maintaining environmental cleanliness and carrying out 

vector control independently [14]. In addition to increasing 

understanding of the importance of the 3M Plus National 

Movement Control Program (MNE), participants also 

gained skills in making mosquito repellent using readily 

available materials, which can be applied sustainably at the 

household level. Strengthening the capacity of the 

Sanitation Working Group and health cadres is expected to 

increase community participation in dengue fever 

prevention efforts and support the realization of a Zero 

Dengue Fever Village in Puntukdoro. 

IV. DISCUSSION 
A. INTERPRETATION OF FINDINGS AND 

COMPARISON WITH PREVIOUS STUDIES 

The community empowerment activities conducted in 

Puntukdoro Village demonstrated an improvement in the 

knowledge of members of the Sanitation Working Group 

and health cadres regarding Dengue Hemorrhagic Fever 

(DHF) prevention. This improvement was reflected in the 

mean knowledge score, which increased from 62.4 ± 8.7 

before the intervention to 87.9 ± 6.3 after the intervention, 

representing an increase of 25.5 points or approximately 

40.9%. Furthermore, the proportion of participants 

achieving good and very good knowledge categories 

increased from 28.6% to 88.6%. In contrast, the proportion 

of participants in the insufficient knowledge category 

decreased from 22.9% to 0%. These findings indicate that 

the educational and practical activities were associated 

with a substantial improvement in participants' 

understanding of dengue prevention, particularly 

concerning disease transmission, mosquito breeding sites, 

the 3M Plus Mosquito Nest Eradication (MNE) strategy, 

and the preparation of homemade mosquito repellent. 

The improvement may be related to the combination of 

educational methods employed during the intervention. 

Rather than relying exclusively on conventional lectures, 

the activities incorporated interactive discussions, 

demonstrations, hands-on practice, and mentoring. These 

approaches provided participants with opportunities to 

receive information, clarify misconceptions, observe 

preventive procedures, and practice the acquired skills. The 

practical components were particularly relevant because 

participants could directly connect the educational material 

with environmental conditions and mosquito-control 

activities in their households. Consequently, the 

intervention addressed both the cognitive and practical 

dimensions of community capacity building. Nevertheless, 

because the evaluation primarily measured knowledge 

before and after the intervention, the contribution of each 

individual educational component cannot be determined 

separately. 

The findings are consistent with those of Yari et al. 

[27], who reported improvements in knowledge and 

preventive behaviors following an educational intervention 

based on the Health Belief Model among communities in 

southern Iran. Their study demonstrated that structured 

health education could strengthen participants' 

understanding and promote preventive behavior. Similarly, 

Lestari et al. [32] reported an increase in the mean 

knowledge score from 8.00 to 12.89 following community-

based DHF education involving lectures, discussions, 

demonstrations, and educational leaflets. Although the 

intervention settings and participant characteristics 

differed, these findings support the relevance of combining 

information delivery with interactive educational activities 

to improve community understanding of dengue 

prevention. The increase observed in Puntukdoro Village 

therefore contributes to the broader evidence that 

community-based education can be a useful component of 

local dengue prevention programs. 

The improvement in knowledge is also important in 

relation to the implementation of household-level 

prevention practices. Sutriyawan et al. [30], in a 

community-based study conducted in Bandung, Indonesia, 

found that dengue prevention practices were associated 

with participants' knowledge levels and sociodemographic 

characteristics. Their findings highlight the importance of 

improving public knowledge as part of efforts to strengthen 

preventive practices. In the present activity, participants 

received information and practical guidance on draining 

TABLE 1 
Level of Knowledge about Dengue Hemorrhagic Fever (DHF) 

Prevention Before and After Education 

Category Pre-test n 

(%) 

Post-test n 

(%) 

Very good 2 (5.7%) 18 (51.4%) 

Good 8 (22.9%) 13 (37.2%) 

Enough 17 (48.6%) 4 (11.4%) 

Not enough 8 (22.9%) 0 (0.0%) 

 35 (100%) 35 (100%) 
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and cleaning water containers, covering water-storage 

facilities, removing or recycling unused objects that could 

collect water, and conducting regular inspections for 

mosquito larvae. These activities are relevant because 

effective dengue prevention requires consistent attention to 

potential breeding sites in residential environments. 

However, the increase in knowledge scores should not 

automatically be interpreted as proof of sustained 

behavioral change. Further monitoring is required to 

establish whether participants consistently apply the 

recommended practices after the educational sessions. 

The results also emphasize the importance of 

community participation and the role of local health cadres 

as agents of change. Members of the Sanitation Working 

Group and health cadres can act as intermediaries between 

health professionals, village authorities, and households. 

Their involvement may facilitate the dissemination of 

health information, encourage collective participation, and 

support routine environmental monitoring. Arfan et al. [29] 

identified several benefits of community participation in 

dengue control, including opportunities to strengthen local 

ownership and mobilize residents. Nevertheless, their 

systematic review also identified barriers that may limit 

participation, indicating that community involvement 

requires continuous support rather than one-time 

educational activities. Dambach et al. [28] similarly 

emphasized the importance of community co-creation in 

dengue vector control, whereby residents participate 

actively in developing and implementing locally 

appropriate prevention strategies. These perspectives 

support the approach adopted in Puntukdoro Village, 

which involved local community groups in education, 

practical activities, and household-level prevention. 

The training in preparing homemade mosquito 

repellent using lemongrass and lime leaves also provided 

participants with an opportunity to develop practical skills 

using materials that are relatively accessible in their 

surroundings. This activity may encourage household 

participation by introducing an additional preventive 

option that can be prepared locally. However, the 

homemade preparation should be considered a 

complementary measure rather than a primary dengue-

control intervention. Its mosquito-repellent effectiveness, 

duration of protection, safety, and consistency were not 

established through laboratory testing in this activity. 

Therefore, its use should not replace established vector-

control measures, particularly the elimination of mosquito 

breeding sites through the 3M Plus strategy. 

Evidence from Soria et al. [27] indicates that 

educational interventions can support community 

participation in the identification and elimination of Aedes 

mosquito breeding sites, particularly when activities are 

adapted to local environmental and sociocultural 

conditions. Their review also emphasizes the importance 

of evaluating interventions using behavioral and 

entomological indicators. Accordingly, the practical 

activities in Puntukdoro Village should be understood as an 

initial effort to strengthen local capacity, rather than 

evidence that the homemade repellent itself reduces 

mosquito populations or dengue transmission. Overall, the 

findings suggest that combining education, practical 

training, and community participation is a relevant 

approach for strengthening the capacity of local groups to 

support dengue prevention. 

B. LIMITATION OF THE ACTIVITY 

Despite the positive changes observed, several limitations 

should be considered when interpreting the findings. First, 

the evaluation involved only 35 participants, consisting of 

members of the Sanitation Working Group and health 

cadres selected through purposive sampling. Although 

these participants have strategic roles in community health 

activities, the findings may not represent the knowledge 

and practices of all residents of Puntukdoro Village. The 

relatively small and specifically selected participant group 

also limits the generalizability of the results to other 

communities with different social, educational, and 

environmental characteristics. 

Second, the evaluation used a one-group pretest–

posttest approach without a control or comparison group. 

Consequently, the observed improvement in knowledge 

cannot be attributed exclusively to the intervention because 

other influences, such as previous exposure to health 

information, discussions among participants, or external 

health campaigns, may also have contributed. In addition, 

the analysis was descriptive and did not include inferential 

statistical testing. Therefore, the increase in the mean score 

should be interpreted as a descriptive improvement rather 

than a statistically demonstrated intervention effect. 

Third, the evaluation was conducted over a relatively 

short period and primarily focused on immediate changes 

in knowledge and the practical activities performed during 

the program. Long-term retention of information, 

consistency of household prevention practices, and 

sustained participation in mosquito surveillance were not 

established. Although participants were reported to have 

practiced preparing mosquito repellent and implementing 

3M Plus activities, the available results do not provide 

quantified evidence of long-term adherence or changes in 

household behavior. 

Fourth, the effectiveness and safety of the homemade 

mosquito repellent were not assessed through laboratory 

testing or standardized entomological experiments. The 

activity did not measure mosquito repellency under 

controlled conditions, duration of protection, or changes in 

mosquito density attributable to the preparation. Similarly, 

the evaluation did not establish whether the intervention 

reduced dengue incidence in the village. These outcomes 

require longer observation periods and more specific 

measurement procedures. The educational and practical 

results should therefore not be interpreted as evidence that 

the activity achieved dengue elimination or established 

Puntukdoro as a dengue-free village. 

Finally, the available documentation does not provide 

detailed information regarding questionnaire validation 

and reliability, the duration and frequency of mentoring 

visits, or the specific follow-up period. The manuscript also 

contains an inconsistency in describing the ingredients 

used to prepare the homemade repellent, referring to 

orange peels in one section and lime leaves in another. 

These details should be clarified to improve 

methodological transparency and facilitate replication. 
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Future activities should use standardized instruments, 

document intervention exposure and follow-up procedures, 

and establish clearer indicators for assessing knowledge, 

behavior, environmental conditions, and vector-control 

outcomes. 

C. IMPLICATIONS AND RECOMMENDATIONS 

The findings have practical implications for community-

based dengue prevention programs, particularly in 

strengthening the capacity of local health cadres and 

sanitation groups. The improvement in participants' 

knowledge suggests that structured education combined 

with demonstrations and practical training can be 

incorporated into routine community health promotion 

activities. Village governments, community health centers, 

and local health cadres may use similar approaches to 

improve residents' understanding of dengue transmission, 

mosquito breeding sites, and the importance of 

implementing 3M Plus consistently. In this context, cadres 

should not function solely as recipients of health 

information but should also be supported as local educators 

and facilitators who can communicate preventive messages 

to households. 

The involvement of community institutions is also 

important for ensuring continuity. Regular coordination 

between village authorities, community health centers, the 

Sanitation Working Group, and health cadres may support 

scheduled household visits, environmental inspections, and 

community education sessions. These activities can help 

identify potential breeding sites and encourage residents to 

take responsibility for maintaining clean household 

environments. The systematic review by Soria et al. [28] 

highlights the value of adapting educational interventions 

to local contexts and strengthening their evaluation through 

behavioral and entomological indicators. In addition, Arfan 

et al. [29] emphasize that community participation requires 

attention to both its enabling factors and potential barriers. 

These findings suggest that sustainable dengue prevention 

requires not only knowledge transfer but also institutional 

support, community ownership, and regular monitoring. 

The homemade mosquito repellent activity may also 

serve as an educational innovation that encourages 

participants to explore locally available materials for 

household prevention. Nevertheless, its use should remain 

complementary to established vector-control measures, 

especially the elimination of breeding sites and routine 

larval monitoring. Further research is needed to assess the 

preparation's efficacy, safety, stability, and duration of 

protection under standardized conditions before stronger 

recommendations regarding its use can be made. 

Future community service activities should consider 

involving a larger and more diverse group of residents, 

extending the follow-up period, and evaluating changes in 

knowledge and preventive practices at several time points. 

Where feasible, subsequent evaluations could include a 

comparison group, validated questionnaires, structured 

behavioral observations, and standardized entomological 

indicators, such as the presence of larvae in inspected water 

containers. Monitoring dengue case data over a sufficiently 

long period may also provide additional information about 

the broader public health context, although changes in case 

numbers should not be attributed to the intervention 

without an appropriate study design. These 

recommendations are consistent with the evidence on 

household-level dengue prevention interventions 

synthesized by Soria et al. [28] and the community 

participation approaches discussed by Dambach et al. [28]. 

Overall, the Puntukdoro activity provides a practical 

foundation for strengthening local capacity and community 

participation. Its longer-term contribution will depend on 

sustained mentoring, coordination among local 

stakeholders, and systematic evaluation of behavioral and 

environmental outcomes. 

V. CONCLUSIONS 

This community service activity aimed to strengthen the 

capacity of the Sanitation Working Group and health 

cadres in Puntukdoro Village through dengue prevention 

education, practical training in homemade mosquito 

repellent preparation, and mentoring in the implementation 

of the 3M Plus Mosquito Nest Eradication (MNE) strategy. 

The findings indicate that the combination of educational 

sessions, interactive discussions, demonstrations, hands-

on practice, and community mentoring was associated with 

an improvement in participants' knowledge and practical 

capacity regarding Dengue Hemorrhagic Fever (DHF) 

prevention. Among the 35 participants, the mean 

knowledge score increased from 62.4 ± 8.7 in the pretest 

to 87.9 ± 6.3 in the posttest, representing an improvement 

of 25.5 points or approximately 40.9%. Furthermore, the 

proportion of participants achieving good and very good 

knowledge levels increased from 28.6% before the 

intervention to 88.6% afterward, while the proportion 

classified as having insufficient knowledge decreased from 

22.9% to 0%. Participants also gained practical experience 

in preparing mosquito repellent using locally available 

ingredients, specifically lemongrass and lime leaves, and 

practicing household-level 3M Plus activities. These 

findings suggest that community empowerment through 

structured education and practical training can serve as a 

useful approach to strengthening the role of local health 

cadres and sanitation groups in supporting community-

based dengue prevention. Nevertheless, the results should 

be interpreted within the context of the activity's 

limitations, including the relatively small purposively 

selected participant group, the absence of a control group, 

and the lack of long-term evaluation. The activity also did 

not establish the laboratory effectiveness of the homemade 

mosquito repellent or demonstrate a reduction in dengue 

incidence. Therefore, future programs should expand 

participation to include more households, provide 

continuous mentoring, and conduct periodic evaluations to 

assess knowledge retention, changes in preventive 

practices, household environmental conditions, and 

mosquito larval indicators. Further research should also 

evaluate the safety, stability, and repellent effectiveness of 

the homemade preparation under standardized conditions. 

Overall, this community empowerment model provides a 

practical foundation for strengthening local participation 

and supporting sustainable dengue prevention efforts, 

while its long-term contribution toward the goal of a Zero 
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Dengue Village will depend on consistent implementation, 

institutional collaboration, and systematic monitoring. 
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