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ABSTRACT  

Introduction: Diabetes mellitus (DM) remains a major global public health challenge, particularly in 

low- and middle-income countries where delayed diagnosis and inadequate preventive behaviors 

contribute to increasing disease burden. Conventional community education often improves knowledge 

but rarely integrates culturally relevant traditional medicine into a structured prevention strategy. This 

study evaluated the effectiveness of a holistic community empowerment program combining diabetes 

education, self-acupressure training, preventive herbal medicine education, and opportunistic blood 

glucose screening, while introducing an integrated conceptual direction for community-based diabetes 

prevention. 

Methods: A one-group pretest–posttest pre-experimental study, reported according to the TREND 

Statement, was conducted among 30 women aged 40–60 years participating in the Family Welfare 

Movement (PKK) Indonesia. Diabetes knowledge was assessed using the 24-item Diabetes Knowledge 

Questionnaire before and immediately after the intervention. Random blood glucose screening was 

voluntarily performed using a calibrated glucometer as part of early metabolic risk detection. Data were 

analyzed descriptively using frequencies and percentages. 

Results: Twenty participants completed both knowledge assessments, while 16 underwent blood 

glucose screening. Participants demonstrating poor diabetes knowledge decreased from 70.0% at 

baseline to 0% after the intervention, whereas good knowledge increased from 0% to 100%. Blood 

glucose screening identified 14 participants (87.5%) within the normal range and two participants 

(12.5%) with random blood glucose levels exceeding 200 mg/dL, prompting immediate referral for 

further clinical evaluation. 

Conclusion: Integrating health education, self-acupressure, preventive herbal medicine, and 

opportunistic screening within existing community organizations is a feasible and culturally responsive 

strategy for strengthening diabetes prevention. These findings provide preliminary support for the 

proposed Community Integrative Ethnomedicine Prevention (CIEP) Model, which conceptually 

integrates health literacy, evidence-informed traditional medicine, community empowerment, and early 

metabolic surveillance as an emerging framework for sustainable diabetes prevention. 
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INTRODUCTION 

Diabetes mellitus (DM) remains one of the fastest-growing non-communicable diseases worldwide, 

imposing substantial clinical, economic, and social burdens on healthcare systems. The International 

Diabetes Federation estimates that more than 589 million adults were living with diabetes in 2025, with 

the greatest increase occurring in low- and middle-income countries where preventive healthcare 

resources remain limited. Indonesia is among the countries experiencing the most rapid growth in 

diabetes prevalence, driven by population ageing, urbanization, sedentary lifestyles, and unhealthy 

dietary patterns (Walker et al., 2023; Power et al., 2024). Despite advances in pharmacological therapy, 

nearly half of diabetes cases remain undiagnosed until complications develop, underscoring the need to 

strengthen community-based prevention and early detection strategies before irreversible metabolic 

dysfunction occurs. 

 

Current diabetes prevention programs primarily emphasize health education focusing on diet, physical 

activity, and routine screening. Although these interventions improve knowledge, their long-term 

sustainability is often limited because educational messages are rarely integrated with culturally familiar 

health practices that encourage continuous community engagement (Choudhry et al., 2018; Kirmayer 

and Jarvis, 2019; Foyet and Child, 2024). Traditional medicine—including herbal remedies and self-

acupressure—has increasingly been recognized as a complementary approach for promoting metabolic 

health, yet these modalities are frequently implemented as isolated interventions rather than as 

components of a structured prevention framework. Consequently, the potential synergy between 

evidence-informed traditional medicine, behavioral education, and early metabolic surveillance remains 

insufficiently explored within community-based health promotion programs (Agudelo-Hernandez, 

Plata-Casas and Gonzalez-Abril, 2025). 

 

In Indonesia, community organizations such as the Family Welfare Movement (PKK) provide an 

established platform for implementing preventive health programs because of their strong social 

networks and regular community activities. A community served by the Malang City Health Center, an 

area with a relatively high burden of diabetes mellitus. Preliminary observations indicated limited public 

awareness regarding diabetes risk factors and inadequate access to practical non-pharmacological 

prevention strategies despite high community interest in participatory health activities. These 

circumstances provide an opportunity to redesign diabetes prevention by combining structured 

education with practical complementary interventions and opportunistic blood glucose screening 

delivered through existing community organizations (Kurtz et al., 2018; Rong and Yuan, 2025). 

 

Recognizing these challenges, this study implemented a holistic community empowerment program 

integrating diabetes education, self-acupressure training, preventive herbal medicine education, and 

random blood glucose screening. Rather than viewing these components as separate interventions, this 

study introduces the concept of an integrated community prevention pathway in which health literacy, 

culturally responsive traditional medicine, behavioral self-management, and early metabolic detection 

function as interconnected elements of diabetes prevention. This conceptual direction, further elaborated 

in the Discussion as the Community Integrative Ethnomedicine Prevention (CIEP) Model, is intended 
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to provide a foundation for future development of sustainable, community-driven diabetes prevention 

strategies that integrate evidence-informed traditional medicine with primary healthcare and emerging 

digital health innovations. 

MATERIALS AND METHODS  

Study Design 

This community empowerment program employed a one-group pretest–posttest pre-experimental 

design to evaluate changes in diabetes-related knowledge following a holistic non-pharmacological 

intervention. The study was conducted and reported in accordance with the Transparent Reporting of 

Evaluations with Nonrandomized Designs (TREND) Statement. The intervention was implemented on 

Indonesia. 

Setting and Participants 

The program was conducted in collaboration with the RT 06 Family Welfare Movement (PKK), a 

community-based women's organization that routinely conducts health promotion activities. Participants 

were recruited using convenience sampling during the monthly PKK meeting. Eligible participants were 

women aged 40–60 years who resided in RT 06, attended the educational session, agreed to participate 

voluntarily, and completed informed consent before enrollment. Participants who were unable to 

complete the educational activities or declined knowledge assessment were excluded from the final 

analysis. A total of 30 women participated in the community empowerment activities. Among them, 20 

participants completed both the pre-test and post-test knowledge assessments, while 16 participants 

voluntarily underwent random blood glucose screening. 

Intervention 

The intervention consisted of a structured holistic non-pharmacological diabetes prevention program 

integrating four complementary components: 

1. Health education, covering diabetes mellitus risk factors, signs and symptoms, prevention 

strategies, healthy dietary patterns, physical activity, and early detection. 

2. Self-acupressure training, including demonstration and supervised practice of acupressure 

points commonly used to support metabolic health according to traditional medicine practice. 

3. Introduction to preventive herbal medicine, emphasizing evidence-informed medicinal plants 

commonly available in Indonesia and their appropriate use as complementary approaches for 

diabetes prevention. 

4. Random blood glucose screening, performed to facilitate early identification of individuals with 

suspected hyperglycemia and to encourage timely referral for further clinical evaluation. 

The educational session was delivered interactively through lectures, group discussions, demonstrations, 

and question-and-answer sessions by lecturers and students from the Traditional Medicine Study 

Program, Faculty of Vocational Studies, Universitas Airlangga. The entire intervention was conducted 

during a single three-hour community session. 
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Outcome Measures 

The primary outcome was the change in diabetes-related knowledge before and after the intervention. 

Knowledge was assessed using the 24-item Diabetes Knowledge Questionnaire (DKQ) administered 

immediately before and after the educational session. Participants' knowledge was categorized into poor, 

moderate, and good according to the predetermined scoring criteria. The secondary outcome was 

random blood glucose level obtained during community screening. Blood glucose was measured using 

a portable calibrated glucometer following standard infection prevention procedures. Results were 

classified as: 

1. <70 mg/dL: hypoglycemia, 

2. 70–200 mg/dL: normal random blood glucose, 

3. >200 mg/dL: suspected hyperglycemia requiring referral for further clinical assessment. 

Participant engagement during practical demonstrations was also documented descriptively through 

direct observation by the implementation team. 

Data Collection Procedure 

Data collection was performed in three sequential stages. During the pre-intervention stage, participant 

registration was completed, written informed consent was obtained, and baseline knowledge was 

measured using the DKQ. During the intervention stage, participants attended the structured educational 

session, received demonstrations of self-acupressure techniques, were introduced to preventive herbal 

medicine, and participated in interactive discussions. Random blood glucose screening was offered 

voluntarily following completion of the educational activities. During the post-intervention stage, 

participants completed the DKQ immediately after the intervention. Individuals identified with elevated 

blood glucose levels received individual counseling and were referred to the Dinoyo Primary Health 

Center for further medical evaluation. 

Data Analysis 

Participant characteristics, knowledge categories, and blood glucose results were summarized using 

descriptive statistics, including frequencies and percentages. Changes in knowledge distribution before 

and after the intervention were presented descriptively to evaluate the educational impact of the 

community empowerment program. Statistical analyses were performed using IBM SPSS Statistics 

version 29.0, with statistical significance set at p < 0.05 where inferential analyses were applicable. 

Ethical Considerations 

Participation was entirely voluntary, and written informed consent was obtained from all participants 

before data collection. Participant confidentiality and anonymity were maintained throughout the study 

by removing personal identifiers from the dataset. Individuals with random blood glucose levels 

exceeding 200 mg/dL were advised to seek further diagnostic evaluation and management at the Dinoyo 

Primary Health Center. The community empowerment activity was conducted with permission from the 

local community leaders and the Traditional Medicine Study Program, Faculty of Vocational Studies, 

Universitas Airlangga. 
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RESULTS AND DISCUSSION 

Participant Characteristics 

A total of 30 women aged 40–60 years participated in the community empowerment program. Among 

them, 20 participants (66.7%) completed both the pre-test and post-test Diabetes Knowledge 

Questionnaire (DKQ), whereas 16 participants (53.3%) voluntarily underwent random blood glucose 

screening. All participants were active members of the Family Welfare Movement (PKK) in Malang 

City. 

Changes in Diabetes Knowledge 

The educational intervention demonstrated a marked improvement in participants' knowledge regarding 

diabetes mellitus prevention. Prior to the intervention, none of the participants achieved the good 

knowledge category. Most participants were classified as having poor knowledge (14/20; 70.0%), while 

the remaining 6 participants (30.0%) demonstrated moderate knowledge. 

Following the educational session, all participants who completed the post-test (20/20; 100%) achieved 

the good knowledge category, with no participants remaining in either the moderate or poor categories 

(Table 1). The transition from predominantly poor and moderate knowledge to universal good 

knowledge suggests that the interactive educational strategy effectively enhanced participants' 

understanding of diabetes risk factors, early detection, healthy lifestyle modification, and 

complementary prevention approaches. 

Table 1. Distribution of Diabetes Knowledge Before and After the Intervention 

Knowledge Category Pre-test n (%) Post-test n (%) 

Good 0 (0.0) 20 (100.0) 

Moderate 6 (30.0) 0 (0.0) 

Poor 14 (70.0) 0 (0.0) 

Total 20 (100.0) 20 (100.0) 

 

Blood Glucose Screening 

Random blood glucose screening was completed by 16 participants as part of the community-based 

early detection strategy. Fourteen participants (87.5%) presented with random blood glucose levels 

within the normal range (70–200 mg/dL). No participant exhibited hypoglycemia (<70 mg/dL). 

Two participants (12.5%) were identified with markedly elevated blood glucose levels exceeding 200 

mg/dL, recording values of 249 mg/dL and 419 mg/dL, respectively (Table 2). These findings indicate 

the presence of individuals at high risk for undiagnosed diabetes mellitus within the community and 

emphasize the importance of incorporating opportunistic blood glucose screening into community 

empowerment activities. Both participants received immediate counseling and were referred to the 

Dinoyo Primary Health Center for confirmatory diagnostic evaluation and appropriate clinical 

management. 
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Table 2. Random Blood Glucose Screening Results 

Blood Glucose Category n % 

<70 mg/dL 0 0.0 

70–200 mg/dL 14 87.5 

>200 mg/dL 2 12.5 

Total 16 100.0 

Participant Engagement During the Intervention 

Participants demonstrated a high level of engagement throughout the community empowerment 

program. Interactive discussions, question-and-answer sessions, demonstrations of self-acupressure 

techniques, and the introduction of preventive herbal remedies were well received by participants. 

During the practical sessions, participants actively practiced the demonstrated techniques under 

supervision and showed enthusiasm in discussing lifestyle modifications for diabetes prevention. The 

integration of educational, practical, and screening activities created a participatory learning 

environment that encouraged active involvement and strengthened community awareness of diabetes 

prevention. 

Overall Program Outcomes 

Overall, the holistic non-pharmacological community empowerment program successfully strengthened 

participants' knowledge regarding diabetes mellitus prevention while simultaneously facilitating early 

identification of individuals with elevated blood glucose levels. The integration of health education, 

self-acupressure training, preventive herbal education, and opportunistic blood glucose screening 

proved feasible within an existing community organization (PKK) and enabled both capacity building 

and early risk identification. These findings support the potential of community-based empowerment 

strategies as an accessible and sustainable approach for strengthening diabetes prevention at the primary 

healthcare level. 

Discussion 

The present community empowerment program demonstrated substantial improvement in 

diabetes-related knowledge among PKK members following a holistic educational intervention 

integrating health education, blood glucose screening, self-acupressure, and preventive herbal 

medicine. The complete shift from predominantly poor and moderate knowledge at baseline to 

universally good knowledge after the intervention suggests that combining cognitive learning 

with experiential activities facilitates greater understanding than didactic education alone. Adult 

learners tend to retain health information more effectively when educational content is 

immediately translated into practical skills that can be applied in everyday life. In this program, 

direct demonstrations of self-acupressure, discussion of locally available medicinal plants, and 

opportunistic blood glucose screening transformed abstract information into meaningful 

experiences, thereby strengthening participants' motivation to adopt preventive behaviors (Al-

Shami et al., 2024; Sasakamoose et al., 2024; Thorburn and Ansloos, 2026). These findings are 

consistent with previous studies reporting that participatory community education enhances 

health literacy, promotes self-management capacity, and improves community engagement in 

chronic disease prevention (Waddell et al., 2021; Putri et al., 2025; Zhou, 2025). 
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Beyond improving knowledge, this program highlights the value of integrating traditional 

medicine into community-based diabetes prevention within a structured health promotion 

framework. Unlike conventional educational programs that primarily focus on lifestyle 

modification, this intervention combined evidence-informed herbal education, self-acupressure 

practice, and early metabolic screening into a single preventive strategy. Such integration 

reflects a transition from disease-oriented education toward person-centered preventive care 

that acknowledges cultural health practices while remaining aligned with primary healthcare 

principles (Rice and Harris, 2021; Liu et al., 2025). Traditional medicine should therefore be 

viewed not as an alternative to modern medicine but as a complementary resource that may 

strengthen community participation, improve preventive self-care, and increase the 

acceptability of health promotion programs, particularly in populations where traditional 

practices remain culturally embedded (Donovan et al., 2024; Collins, Reid and Kearney, 2026; 

Stepanova et al., 2026) 

Community Integrative Ethnomedicine Prevention (CIEP) Model and Predictive Ethno-

Preventive Ecosystem (PEPE) 

Building upon these findings, we propose a conceptual framework termed the Community 

Integrative Ethnomedicine Prevention (CIEP) Model, which positions community 

empowerment as the central mechanism linking health literacy, evidence-informed traditional 

medicine, behavioral self-management, and early metabolic surveillance. Within this 

framework, educational interventions extend beyond knowledge transfer by integrating 

culturally familiar herbal medicine, structured self-acupressure practice, periodic community 

screening, and continuous cadre-led mentoring into a unified prevention ecosystem. Looking 

ahead, this model could evolve into a Predictive Ethno-Preventive Ecosystem (PEPE), where 

traditional medicine is integrated with digital health technologies, wearable metabolic 

monitoring, artificial intelligence–assisted risk prediction, and personalized lifestyle 

recommendations. Such an approach has the potential to transform community diabetes 

prevention from periodic educational campaigns into a continuous, data-driven, culturally 

adaptive prevention system capable of identifying individuals at risk before clinical disease 

develops. Future studies should evaluate the effectiveness and cost-effectiveness of this 

integrated model through longitudinal, multi-community implementation trials. 

The identification of two participants with markedly elevated blood glucose levels despite the 

absence of prior diagnosis further demonstrates the importance of incorporating opportunistic 

screening into community empowerment activities. Educational interventions alone may 

improve awareness but cannot identify asymptomatic individuals who require immediate 

clinical attention. Integrating screening with education therefore creates a dual preventive 

benefit by simultaneously enhancing community health literacy and facilitating early case 

detection. This combined strategy supports the broader role of community-based organizations, 

such as PKK groups, as active partners in strengthening primary healthcare services and 

reducing delays in diabetes diagnosis through community participation. 
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Limitations 

This community service program has several limitations. First, the intervention was conducted 

in a single community with a relatively small number of participants, limiting the 

generalizability of the findings. Second, the absence of a comparison group precludes causal 

inference regarding the observed improvement in diabetes knowledge. Third, knowledge was 

assessed immediately after the educational session; therefore, long-term retention of knowledge 

and sustained behavioral changes could not be determined. Finally, although blood glucose 

screening successfully identified individuals with suspected hyperglycemia, confirmatory 

laboratory testing and long-term clinical follow-up were beyond the scope of this program. 

Future studies should incorporate larger multi-site samples, controlled study designs, 

longitudinal follow-up, and objective behavioral and metabolic outcomes to validate the long-

term effectiveness of this integrated community empowerment approach. 

CONCLUSION 

This community empowerment program demonstrated that integrating diabetes education, self-

acupressure training, preventive herbal medicine education, and opportunistic blood glucose screening 

within an existing PKK community network represents a feasible and culturally responsive strategy for 

diabetes prevention at the primary healthcare level. Beyond improving diabetes-related knowledge and 

facilitating early identification of individuals with previously unrecognized hyperglycemia, this study 

proposes the Community Integrative Ethnomedicine Prevention (CIEP) Model, a conceptual framework 

that systematically integrates evidence-informed traditional medicine, community empowerment, early 

metabolic screening, and behavioral self-management into a unified prevention pathway. The CIEP 

Model provides a foundation for reorienting community-based diabetes prevention from isolated 

educational activities toward an integrated, person-centered prevention ecosystem. Future research 

should validate this framework through multicenter implementation studies and expand it into a digitally 

enabled Predictive Ethno-Preventive Ecosystem (PEPE) that combines community health data, artificial 

intelligence–assisted risk prediction, and personalized traditional medicine interventions to support 

precision prevention in diverse populations. 
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