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 Non-communicable diseases (NCDs) pose a growing global health burden, 

including in rural Indonesia. This community service program conducted vital 

health indicator screenings—covering blood pressure, blood glucose, uric 

acid, and total cholesterol—alongside structured health education on NCD 

prevention and control for residents of Sigapiton Village, Ajibata District, 

Toba Regency, North Sumatra. The program applied a community-based 

health screening approach with a quantitative descriptive design combined 

with a health education intervention. A total of 87 participants were enrolled 

(mean age 46.3 ± 12.7 years; 43.7% male, 56.3% female). Screening findings 

revealed hypertension in 34.5%, elevated blood glucose in 18.4%, 

hyperuricemia in 27.6%, and high total cholesterol in 31.0% of participants. 

Pre-post test evaluation demonstrated a mean knowledge score improvement 

of 27.5 points (from 52.3 ± 9.1 to 79.8 ± 7.4), with the greatest gains in 

knowledge of modifiable NCD risk factors (+35.2 points) and the benefits of 

routine health check-ups (+31.6 points). Notably, 72.4% of participants had 

never undergone any preventive health examination in the past year, 

underscoring the critical diagnostic gap in this rural setting. The high 

prevalence of hyperuricemia—exceeding the national average—reflects local 

dietary patterns rich in high-purine foods common in the Lake Toba region. 

Community-based health screening combined with contextual health 

education proved effective as an early detection and prevention strategy for 

NCDs at the village level. Routine integration of such programs into the 

existing primary health care system is recommended. 
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INTRODUCTION 

Non-communicable diseases (NCDs) currently represent the greatest health burden 

worldwide, including in Indonesia. According to the World Health Organization (WHO, 2023), 

NCDs account for more than 74% of deaths globally each year. The WHO’s Global Status Report 

on NCDs (2022) warns that without comprehensive intervention, NCD-related mortality is projected 

to rise to 52 million deaths per year by 2030. This trend is not confined to high-income countries; it 

is increasingly prevalent in developing nations, particularly in rural areas with limited access to 

preventive health services. 

In Indonesia, the 2018 National Basic Health Research (Riskesdas) published by the Ministry 

of Health recorded significant increases in the prevalence of hypertension, diabetes mellitus, 

hyperuricemia, and dyslipidemia. Hypertension was reported in 34.1% of adults, diabetes mellitus in 

10.9% based on blood tests, while dyslipidemia was found in a substantial proportion of the working-

age group. A national study by Mihardja et al. (2019) confirmed that NCD risk factors have spread 

widely to the lowest socioeconomic strata, including rural communities. 

Sigapiton Village, located in Ajibata District, Toba Regency, North Sumatra, lies on the shores 

of Lake Toba. Geographically, it is relatively isolated from centralized health services. The majority 

of residents work in agriculture and fishing, with limited health literacy. A study by Hasibuan et al. 

(2020) on rural communities in North Sumatra found that more than 60% of residents had never 

undergone preventive health check-ups in the past year, a profile consistent with findings from the 

team’s preliminary survey of Sigapiton Village. 

Community-based health screening is a proven public health intervention for the early 

detection of NCD risk factors, enabling identification of at-risk individuals before disease progresses 

to more serious conditions. Vasan et al. (2018) demonstrated in a large-scale study published in The 

Lancet that community-based NCD screening in developing countries reduced cardiovascular 

complication rates by up to 22% over three years when followed by appropriate management. 

Furthermore, health education accompanying screening activities has been shown to improve health 

knowledge, attitudes, and behaviours (Notoatmodjo, 2012). 

Based on this background, the community service team organised vital health indicator 

screening—encompassing blood pressure measurement, blood glucose, uric acid, and total 

cholesterol—combined with health education on NCD prevention and control through healthy 

lifestyle practices. This initiative is intended to serve as an initial step toward early NCD detection 

while enhancing health awareness and self-care capacity among Sigapiton Village residents. 

 

 

IMPLEMENTATION METHOD 

Program Design 

This program employed a community-based health screening approach with a quantitative 

descriptive design combined with a health education intervention. The quantitative descriptive design 

was selected to objectively and measurably portray the distribution and prevalence of NCD risk 

factors in the target population. The educational intervention component was designed using health 

belief model principles (Rosenstock, 1974) to maximise changes in participants’ knowledge and 

motivation for healthy behaviour. The program was non-experimental and did not involve a control 

group. 

 

Time and Location 

The program was conducted in November 2025 at the Sigapiton Village Hall, Ajibata District, 

Toba Regency, North Sumatra. The site was selected based on findings from a preliminary survey 

indicating minimal community access to preventive health screening and a high rate of unaddressed 

health complaints. 
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Target Participants 

Target participants were all Sigapiton Village residents aged ≥18 years who were willing to 

participate voluntarily in all program activities and who signed an informed consent form. Participant 

recruitment was conducted through coordination with the village head and local health cadres using 

purposive community sampling. A total of 87 individuals met the inclusion criteria and participated. 

Demographic characteristics are presented in Table 1. 

 

Equipment and Materials 

Equipment used included: (1) a digital sphygmomanometer for blood pressure measurement; 

(2) a glucometer and blood glucose test strips; (3) a portable uric acid meter with reagent strips; (4) 

a portable total cholesterol meter with reagent strips; and (5) weighing scales and a stadiometer for 

Body Mass Index (BMI) calculation. All equipment was calibrated prior to use and met clinical 

measurement standards. 

 

Procedure 

The program was conducted in three main stages. First, the preparation stage involved site 

surveys, coordination with village officials and the local Community Health Centre (Puskesmas), 

development of the knowledge assessment instrument (a Guttman-scale pre-post test questionnaire), 

and preparation of equipment and materials. Second, the screening stage began with informed 

consent and pre-test questionnaire completion, followed by measurements of body weight, height, 

blood pressure, and capillary blood sampling for random blood glucose, uric acid, and total 

cholesterol. Third, the health education stage was delivered in an interactive format using flip charts 

and leaflets, covering the definition and types of NCDs, modifiable risk factors, early signs and 

symptoms, and practical guidelines for healthy living. Participants completed the post-test 

questionnaire after the session. 

 

Data Analysis 

Screening data were analysed using descriptive statistics including frequency distribution, 

percentage, mean, and standard deviation (SD). Demographic characteristics were reported as mean 

± SD for continuous variables and frequency (%) for categorical variables. Screening results were 

cross-tabulated with sex and age group to identify the highest-risk subgroups. Clinical reference 

values were based on Ministry of Health Indonesia guidelines and international consensus: systolic 

≥140 mmHg and/or diastolic ≥90 mmHg (hypertension); random blood glucose >200 mg/dL 

(elevated); uric acid >7 mg/dL in males and >6 mg/dL in females (hyperuricemia); and total 

cholesterol >200 mg/dL (dyslipidemia). Participant knowledge was assessed by the difference 

between pre-test and post-test scores, reported as mean ± SD. 

  

 
Documentation from the Education, Research, and Community Service Program,  BARAKARSA 

Foundation., 2025 
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RESULTS AND DISCUSSION 

Demographic Characteristics of Participants 

A total of 87 participants attended the screening and health education program, with a mean 

age of 46.3 ± 12.7 years, comprising 38 males (43.7%) and 49 females (56.3%). The age distribution 

showed the largest proportion in the 41–60-year group (52 persons; 59.8%), followed by the 21–40-

year group (23 persons; 26.4%), and the >60-year group (12 persons; 13.8%). Most participants had 

attained junior to senior high school level education (67.8%), worked as farmers or fishers (58.6%), 

and had no record of routine health check-ups in the past 12 months (72.4%). Mean participant BMI 

was 24.8 ± 3.6 kg/m², with 28.7% classified as overweight (BMI 25.0–29.9 kg/m²). Full demographic 

characteristics are presented in Table 1. 

 

Table 1. Demographic Characteristics of Participants (n=87) 

Characteristic n (%) Mean ± SD 

Age (years)  46.3 ± 12.7 

  21–40 years 23 (26.4%)  

  41–60 years 52 (59.8%)  

  >60 years 12 (13.8%)  

Sex   

  Male 38 (43.7%)  

  Female 49 (56.3%)  

Education   

  Primary school or below 20 (23.0%)  

  Junior–Senior High School 59 (67.8%)  

  University 8 (9.2%)  

BMI (kg/m²)  24.8 ± 3.6 

Routine check-up in past 12 months 24 (27.6%)  

Never had a health check-up 63 (72.4%)  

 

Vital Health Indicator Screening Results 

Overall, screening results revealed a considerably high prevalence of NCD risk factors in the 

Sigapiton Village population. A summary of screening results across all indicators is presented in 

Table 2. 
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Table 2. Summary of Vital Health Indicator Screening Results (n=87). *Percentage of total 

per sex 

Indicator Category n % Total Mean ± SD 

Blood Pressure (mmHg) Normal (<120/80) 39 44.8%  

 Pre-hypertension 

(120–139/80–89) 

18 20.7%  

 Hypertension 

(≥140/90) 

30 34.5% 138.6 ± 18.4 

Random Blood Glucose (mg/dL) Normal (<140) 47 54.0%  

 Pre-diabetes (140–

199) 

24 27.6%  

 Elevated (≥200) 16 18.4% 214.3 ± 22.7 

Uric Acid (mg/dL) Normal 63 72.4%  

 Hyperuricemia 24 27.6% 8.1 ± 1.3 

  Male Hyperuricemia (>7) 14 36.8%*  

  Female Hyperuricemia (>6) 10 20.4%*  

Total Cholesterol (mg/dL) Normal (<200) 60 69.0%  

 Borderline High 

(200–239) 

19 21.8%  

 High (≥240) 8 9.2% 224.7 ± 28.1 

 

Blood Pressure Findings and Sex Differences 

Of 87 participants, 30 (34.5%) had blood pressure in the hypertensive range (systolic ≥140 

mmHg), with a mean systolic blood pressure of 138.6 ± 18.4 mmHg in the hypertensive group. The 

proportion of hypertension was higher in males (39.5%) than females (30.6%). This high prevalence 

is consistent with Riskesdas 2018 data and the findings of Soelistijo et al. (2021), who reported that 

more than 50% of hypertension cases in rural Indonesia remain undetected. Undetected and 

unmanaged hypertension is a leading risk factor for stroke, heart failure, and chronic kidney disease 

(Ministry of Health Indonesia, 2019; GBD 2019 Risk Factors Collaborators, 2020). 

 

Random Blood Glucose Findings 

Blood glucose screening showed that 16 participants (18.4%) had random blood glucose >200 

mg/dL, with a mean of 214.3 ± 22.7 mg/dL. An additional 24 participants (27.6%) were in the pre-

diabetic range (140–199 mg/dL). This indicates that nearly half of all participants (46.0%) were in 

the diabetes risk zone. The International Diabetes Federation (2021) projects that the number of 

people with diabetes in Indonesia will reach 28.6 million by 2045. Untreated pre-diabetes carries a 

15–30% probability of progressing to type 2 diabetes within five years (Tabák et al., 2012). 

 

Uric Acid Findings 

Hyperuricemia was detected in 24 participants (27.6%), with a mean uric acid level of 8.1 ± 

1.3 mg/dL in the hyperuricemic group. The sex distribution showed a higher proportion in males 

(36.8%) than females (20.4%), consistent with the biological characteristic of higher uric acid 

production in males. The high hyperuricemia prevalence is closely linked to dietary patterns rich in 

high-purine foods—marine fish, organ meats, and red meat—commonly consumed in the Lake Toba 

region. Hidayat and Rahmawati (2020) demonstrated that specific low-purine dietary education 

significantly reduced uric acid levels within three months in a similar population. 
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Total Cholesterol Findings 

Total cholesterol screening revealed that 27 participants (31.0%) had levels >200 mg/dL, with 

a mean of 224.7 ± 28.1 mg/dL in the dyslipidemia group. Dyslipidemia is a major cardiovascular 

risk factor closely associated with atherosclerosis and coronary heart disease. A longitudinal study 

by Ference et al. (2017) in The Lancet confirmed that a reduction of 1 mmol/L in LDL cholesterol is 

consistently associated with a 22% reduction in major cardiovascular events. Community-level 

management of dyslipidemia requires lifestyle intervention as first-line treatment (PERKENI, 2019). 

 

Health Education Evaluation 

Knowledge evaluation using pre-post test questionnaires showed significant improvement. 

The mean pre-test score of 52.3 ± 9.1 increased to 79.8 ± 7.4 at post-test, yielding a gain score of 

27.5 points. The greatest improvements were seen in knowledge of modifiable NCD risk factors 

(gain: 35.2 points) and the benefits of routine health check-ups (gain: 31.6 points). These results are 

consistent with findings by Purnama et al. (2021) and Rahmat et al. (2022), demonstrating the 

effectiveness of interactive community-based health education in improving rural health literacy. 

According to Notoatmodjo’s classification (2012), a gain of ≥20 points is considered clinically 

significant. 

 

Table 3. Pre-Post Test Knowledge Evaluation Results (n=87) 

Knowledge Domain Pre-test (Mean ± 

SD) 

Post-test (Mean ± 

SD) 

Gain Score 

Definition and types of NCDs 55.2 ± 10.3 78.9 ± 8.1 +23.7 

Modifiable risk factors 44.8 ± 11.2 80.0 ± 7.6 +35.2 

Early signs and symptoms of NCDs 51.6 ± 9.8 77.4 ± 8.0 +25.8 

Benefits of routine health check-ups 47.3 ± 10.5 78.9 ± 7.2 +31.6 

Healthy lifestyle guidelines 62.6 ± 8.7 83.8 ± 6.9 +21.2 

Overall Mean 52.3 ± 9.1 79.8 ± 7.4 +27.5 

 

Comprehensive Discussion 

The overall findings of this program depict a concerning picture of NCD risk factor prevalence 

in Sigapiton Village. More than one-third of participants (34.5%) were detected with hypertension, 

nearly one-third had elevated total cholesterol (31.0%), and almost three in ten had hyperuricemia 

(27.6%). This situation is compounded by the fact that 72.4% of participants had never undergone a 

routine health check-up in the past year, reflecting the ‘diagnostic gap’ phenomenon commonly 

observed in rural Indonesia (Mihardja et al., 2019). 

The high hyperuricemia rate—exceeding the national average of 18.0% (Riskesdas, 2018)—

suggests specific local factors requiring targeted action. Dietary patterns in the Lake Toba region, 

which are rich in high-purine animal protein, constitute a key contributing factor necessitating 

contextual nutritional education interventions. Rahmat et al. (2022) showed that locally tailored 

nutritional education over six weeks reduced mean uric acid levels by 1.4 mg/dL in a similar fishing 

community in Sumatra. 

The success of health education in improving participant knowledge by 27.5 points supports 

the promotive-preventive concept as a cornerstone of NCD management. This approach confirms the 

relevance of the health belief model in public health practice: an understanding of personal 

susceptibility to NCDs—gained through individual screening results—motivates behaviour change. 

Programs of this nature, when conducted routinely and integrated with the Puskesmas system, hold 

significant potential to reduce the NCD burden at the community level. 
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Limitations 

Several limitations should be considered when interpreting the findings of this program. First, 

blood glucose was measured using random blood glucose (RBG), rather than fasting blood glucose 

(FBG) or HbA1c, which are the standard diagnostic criteria for diabetes mellitus. Therefore, elevated 

blood glucose findings in this program are indicative only and require further diagnostic 

confirmation. Second, the sampling technique was purposive community sampling—not probability 

sampling—so results cannot be statistically generalised to the entire Sigapiton Village population. 

Third, the program did not include a control group, preventing experimental quantification of the 

health education intervention’s effectiveness. Fourth, behaviour change was evaluated only at the 

knowledge level through pre-post testing, without measuring long-term changes in attitude and 

practice. Follow-up studies using a quasi-experimental design with a minimum three-month follow-

up period are needed to assess the sustained impact of this program. 

 

 

CONCLUSION 

The vital health indicator screening and NCD health education program in Sigapiton Village, 

North Sumatra, was successfully conducted with 87 participants (mean age 46.3 ± 12.7 years). 

Screening results identified hypertension in 34.5%, elevated blood glucose in 18.4%, hyperuricemia 

in 27.6%, and high total cholesterol in 31.0% of participants. The health education program achieved 

a mean knowledge gain score of 27.5 points (52.3 ± 9.1 to 79.8 ± 7.4). The community-based health 

screening approach with a quantitative descriptive design proved efficient as an early detection and 

prevention strategy for NCDs in rural settings with limited access to health services. 

 

Recommendations 

Based on the findings, the following are recommended: (1) sustained follow-up support for 

high-risk participants through coordination with Puskesmas Ajibata; (2) integration of similar 

screening activities into elderly Posyandu (integrated health post) programs at minimum every six 

months; (3) development of nutritional education modules contextualised to local dietary patterns in 

the Lake Toba region, particularly addressing purine and sodium intake control; (4) strengthening 

the capacity of village health cadres for independent monitoring of NCD risk factors; and (5) 

conducting follow-up studies using a quasi-experimental design to measure the long-term impact of 

educational interventions on behaviour change. 
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