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ARTICLE INFO  ABSTRACT 
Sarcopenia is a syndrome characterized by a decrease in skeletal 
muscle mass and function due to aging. This study aims to assess 
the prevalence and associated factors of sarcopenia among the 
elderly in the Pekanbaru. 275 samples were selected using cluster 
sampling technique. The independent variables were socio-
demographic characteristics, metabolic syndrome, independence 
level, physical activity, quality of life, depression, and nutritional 
status. Meanwhile, the dependent variable was sarcopenia. Data 
analysis was carried out through SPSS using statistical tests 
including descriptive statistics, chi-square, and multivariate 
logistic regression. The results show that 45.5% of the 
participants experienced sarcopenia. The mean age of participants 
was 63.3 years old; most were female; 90.2% were married; and 
39.3% had moderate quality of life. The education level was 
mostly high school; 69.1% were not working; 72% did not 
experience metabolic syndrome; and 78.5% had normal 
nutritional status. Gender, education, metabolic syndrome, 
independence level, physical activity, quality of life, nutrition, 
marital, depression, and occupational status are associated with 
sarcopenia. The most significant variables for sarcopenia in the 
elderly were nutritional status (p=0.031) and physical activity (p= 
0.016). Nutritional status and physical activity were predictors of 
sarcopenia. Posyandu, or integrated service post, for the elderly in 
the public health center, needs to be optimized which requires 
continuous collaboration among the doctors, nurses, nutritionists, 
social workers, physiotherapists, psychologists, families, religious 
institutions, and community shops. Furthermore, a treatment 
program needs to be developed, both in the community and in the 
health services area. 
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INTRODUCTION 

     Sarcopenia can be defined as an universal 
decreased ability and skeletal muscle mass.1 It is 
a recognized geriatric syndrome which is an 
important threat to the independence of the 
elderly and it is caused by a decrease in muscle 
mass.2,3 Sarcopenia has emerged as a significant 
aging-related health problem affecting many 
facets of public health and represents a major 
cause of falls and functional deterioration in 
older persons and increase morbidity.4,5 
Sarcopenia had increased risks of all‐cause 
mortality.6 This problem also needs attention 
because of the increased prevalence and 
negative impact.7 Sarcopenia was estimated to 
influence 10 %-16 % of the elderly worldwide.8 
Sarcopenia  was increased age, Namely was 60-
70 years reported 5-13%, >80 years was 11- 
50%.9 

     Several previous studies about the prevalence 
of sarcopenia was spread in various cities in 
Indonesia and it can be seen to experience a 
fluctuating increase. The studies have been 
carried out about sarcopenia was 91,3%.5 
Prevalence sarcopenia of elderly in the urban 
area in the Surabaya was 41.8%.10 Furthermore, 
the research results have been carried out in 
Indonesia with national scale, it was 50.25% .11 
In addition to urban areas, sarcopenia was also 
found in the elderly in sub-districts in Pangkalan 
Pinang, such as a decrease in muscle strength 
with 29.5% and walking speed with 71.2%.12 

     The cause of sarcopenia is generally 
considered multifactorial, with environmental 
causes such as declines in physical activity and 
nutritional intake. It is also an age-related 
disease.11 It is strictly related to poor quality of 
life, and have risk factors including age and 
gender.13 Sarcopenia was independently associ-
ated with depression.14 Metabolic syndrome is a 
component of Sarcopenia which is associated 
with greater lean mass and forearm muscle size 
but poorer muscle quality.15 The other risk 
factors for sarcopenia including age, gender, 
lifestyle, nutritional status, physical activity, 
disability, and decreased independence.12 

     Screening and early identification of 
sarcopenia is important to prevent adverse 
outcomes in elderly.16 The studies of sarcopenia 
among elderly in the community undertaken in 
the Indonesia are not only just a few but also 
narrow. Therefore, investigation of the 

prevalence of sarcopenia and associated factors 
is urgently needed. Currently, no prevalence 
data has been found in Pekanbaru, Indonesia. 
The aim of this research was to identify the 
community's older adult population's 
sarcopenia risk factors.  

MATERIAL AND METHOD 

     A study with cross-sectional design was 
carried out in Tenayan Raya Sub-district which 
covers thirteen villages in Pekanbaru, From 
August to October 2020. According to the 
Pekanbaru statistics center, the number of 
elderlies in Tenayan Raya is high.17 The samples 
were selected by cluster sampling. The sample's 
amount has been established using the following 
formula (n=N/1+Ne2) with an error value of 
5%.18 There are 275 samples obtained from the 
elderly living in thirteen villages in the Tenayan 
Raya sub-district. The Eligibility criteria were 
elderly with age of 60 years old and above who 
were Tenayan Raya citizens and stay in the 
selected information collection process. They 
were invited to participate in the study. Those 
who have mental health disorders, severe 
communication problems hearing, vision 
disorders, and people who had received therapy 
or drugs which impacted exercise ability and 
developed a health problem causing muscle 
mass loss had been eliminated from the study. 
The Asian Working Group for Sarcopenia 
(AWGS) has taken the same approach as the 
European Working Group on Sarcopenia in 
Older People (EWGSOP) and it also recommend 
a cut-off value for sarcopenia diagnosis 
parameters different from that of the Europe.19 
This consisted of muscle mass <7.0 kg for men 
and <5.7 kg for women, muscle strength 
<26/28(men) and <18 kg (women), and walking 
speed <0.8/0.1 m/s.19 

     The Prevalence of metabolic syndrome was 
assessed by the presence of central obesity, type 
2 diabetes mellitus, or hypertension and 
triglyceride therapies. The assessment is based 
on triglyceride levels ≥150 mg/dl, HDL ˂40 
mg/dL (men) and 50 mg/dL (women), blood 
pressure ≥ 130/85 mmHg and glycemia ≥100 
mg/dl .20  Blood pressure (systolic and diastolic) 
was measured by using a sphygmomanometer 
and stethoscope.21 central obesity was defined 
according to the WHO, WC ≥ 94 cm for men and 
≥ 80 cm.22 The Mini Nutritional Assessment 
(MNA) has been used to determine nutritional 



52 of 60 Sumandar, et al | MKMI | 19(2) | 2023 | 50-60 

 

 
 

status. MNA, as defined by Bauer JM, Kaiser MJ, 
Anthony P et al (2008), is an incredibly reliable 
measure of sensitivity and specificity. This is an 
appropriate tool to analyze elderly people with 
normal nutritional status as well as people at 
risk of malnutrition.23 The MNA displays 
excellent reliability levels for the overall score, 
the classified score, and the majority of its 
elements.24The nutritional status tool received 
scores on three categories: mild malnutrition (0-
7 points), malnutrition risk (8-11 points), and 
normal (12-14 points). 

     According Tas Ü, Verhagen AP, Bierma-
Zeinstra SM, Odding E, Koes BW forward that the 
respondents were also assessed based on ADL 
which is defined as a person's independence in 
carrying out activities and daily life functions 
routinely and universally. This was performed 
through the modification of the Barthel Index.25 
Thus, according to (Mahoney, Barthel, 1965), 
functional status was assessed by the Barthel 
index Activities of Daily Living (ADLs), which 
measures the ability to perform daily living 
activities eating, dressing, personal hygiene, 
bathing, bowel, and urine continence, toileting, 
walking up stairs and along a plane, and transfer 
from bed to chair. Evaluation of the results of the 
questionnaire are interpreted according to 
points gained, whereby 0–40 points were 
considered high dependency, 45–60 points are 
considered a moderate dependency, 65 to 95 
points is considered a mild dependency, and 100 
points independence.26 WHO (2001) stated that 
the formula for assessing physical activity is 
Physical activity Level (PAL) = Physical Activity 
Ratio (PAR) X time allocation (W) / 24 hours.27 
Depression level was measured through the 
Geriatric Depression Scale (GDS). This covers 15 
closed- question items with a sensitivity of 92% 
and specificity of 89% when evaluated against 
the diagnostic criteria by D'ATH et al. 1994. 

     The Geriatric Depression Scale (GDS) was 
developed by Brink et al in the United States, and 
Sheikh, J.I.; Yesavage, J.A (1986), which is the 
original questionnaire with internal consistency 
Cronbach’s α coefficient was 0.72. It is widely 
used for psychological evaluation to screen the 
depression level of elderly in long-term care 
institutions, without racial or regional bias, and 
has high reliability and validity in research 
around the world.  The questionnaire has 15 
dichotomous “yes” (1 point) and “no” (0 points) 

items related to emotional, cognitive, and 
behavioural symptoms to evaluate life over the 
past week. The total scores are 0–15, with higher 
scores indicating a higher depression level. The 
scores are also categorized into Normal (0-4 
points), Mild (5-8 points), Moderate (9-11 
points), Severe (12-15 points).28 

     The quality of life was assessed from the 
World Health Organization Quality of Life 
(WHOQOL) and a score range of 0–100.29 To 
determine quality of life, the WHOQOL-BREF 
questionnaires (Czech version, Dragomirecká, 
Prajsová, 2009) had been applied.  The 
WHOQOL-BREF questionnaire includes twenty-
six questions, 24 of which have been divided into 
four main domains: physical health, mental 
health, social interactions, and environment. The 
questionnaire has 24 items classified into 6 
domains: sensory capacities, autonomy, past, 
present, and future activities, social engagement, 
death and dying, and intimacy. After conversion, 
the standardized ratings in these domains range 
from 0 to 100 (WHO 2006), where 0 
representing the poorest quality of life and 100 
indicating the best quality of life.30 

     Muscle mass measurement was used to assess 
sarcopenia in the participants through Bio-
Impedance Analysis (BIA) by asking them to 
stand barefooted on the analysis board and then 
hold the detector with both hands. Its data were 
obtained from the muscle mass index by 
calculating the appendicular skeletal muscle 
mass (ASM). This was obtained from the total 
muscle mass of both lower and upper limbs in kg 
divided by the square of height in meters 
(ASM/TB2). Muscle strength was measured in 
kg using a dynamometer, which was taken 3 
times on the dominant hand and then the highest 
score in a standing position. Physical 
performance was measured by the walking 
speed in m/s through the calculation of distance 
travelled within 6 minutes according to the 
American Thoracic Society (ATS). All Data were 
analysed using SPSS. Univariate analysis was 
used to determine frequency of each variable 
and bivariate test using chi-square test were 
used. A regression test was used for multivariate 
analysis and using multiple logistic regression 
models. Inferences were drawn at a significant 
level of <0.05. A multiple regression test was 
conducted to analyse the associated factors 
correlated with the sarcopenia, with a p-value 
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less than 0.05 was considered statistically 
significant. Furthermore, logistic regression 
analysis consisted of 3 steps. The model consists 
of bivariate analysis was performed by including 
all sarcopenia-associated variables (p<0.05) 
with logistic regression, multivariate analysis 
was conducted by re-entering the sarcopenia-
associated variables (p<0.025) with logistic 
regression, interaction testing was carried out 
by re-entering variables that interacted 
substantially or had a relationship (p<0.05) by 
the means of logistic regression.  All the 
participants were   informed in advance about 
the study procedure and they also signed the 
consent form in Indonesian. Data collection was 
carried out after obtaining approval from the 
ethics committee of the Medicine Faculty, 
University of Riau, Indonesia with 
No.B/13/UN.19.5.1.1.8/UEPKK/2020.  

RESULTS 

     A total of 275 participants were involved in 
the study. The mean age of the participants was 
63.39 (SD±37) years. More than half of the 
(63.60%) participants were females. More than 
half (90.20%) were married. The majority, 112 
(40.70%) of the participants were graduated 
from senior high school and 190 (69.10%) were 
not working (Table 1). Most respondents were 
not found to have metabolic syndrome at 198 
(72%), and the majority of nutritional status is 
normal. Furthermore, Independence Level and 
depression status were normal (with 260 
independents participants (94.50%). 198 (72%) 
did not experience metabolic syndrome and 216 
(78.50%) had normal nutritional status. Most of 
the independence level and depression status 
were normal, the physical activity was mostly 
mild.   

     Based on Table 2, elderly male (55%) with 
sarcopenia are rather common. Compared to old 
adults with no companion, married elders (48%) 
had a higher rate of sarcopenia. Sarcopenia was 
most common in the elderly who had completed 
elementary school (63.60%). Elderly who does 
not work experience sarcopenia at 50.50%. 
Elderly who have metabolic syndrome was at 
50%. 69.20% of the elderly at risk of 
malnutrition developed sarcopenia. Sarcopenia 
relates to the elderly with moderate 
independence is at a risk of 66.70%. In 46.90% 
of the elderly with depression, sarcopenia was 

displayed. Sarcopenia affected the elderly who 
involve to physical activity at 54.10% and 
59.40% of the elderly having poor quality of life 
experienced sarcopenia. 

     Table 3 shows the dominant factors related to 
the prevalence sarcopenia of the participants. 
The value used to identify the predictor factors 
that related to sarcopenia among elderly in the 
community was the p-value and standardized 
coefficient beta (β) and odds ratio (95%CI). The 
result of analysis shows nutrition status with a 
value of p=0.031; (β)=1.134; CI 95%=1,272-
7.588 and physical activity with a value of 
p=0.016; (β)= 0.681; CI 95% = 0,271-0,944).  

Table 1. Characteristics of Respondent 
Characteristics n = 275 % 

Age (Mean ± SD) Years 63,39 (± 37)   
Gender   

Male 100 36.40 
Female 175 63.60 

Marital Status   
Married 248 90.20 
Widower/Widow 27 9.80 

Education Status    
No Education 1 0.40 
Elementary School 44 16 
Junior High School 44 16 
Senior High School 112 40.70 
Diploma/Bachelor/ 
Master 

74 26.90 

Occupational Status   
Working 85 30.90 
Not Working 190 69.10 

Sarcopenia   
Positive 125 45.50 
Negative 150 54.50 

Metabolic Syndrome   
Positive 77 28 
Negative 198 72 

Nutritional Status   
Malnutrition 33 12 
Risk of Malnutrition 26 9.50 
Normal 216 78.50 

Independence Level   
Heavy 2 0.70 
Moderate 3 1.10 
Light 10 3.60 
Normal 260 94.50 

Depression Status   
Severe 0 0 
Moderate 9 3.30 
Mild 49 17.80 
Normal 217 78.90 

Physical Activity   
High 63 22 
Moderate 64 23.30 
Light 148 53.80 

Quality of Life   
Very Bad 3 1.10 
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Bad 32 11.60 
Moderate 108 39.30 
Good 46 16.70 
Very Good 86 31.30 

Source: Primary Data, 2020 

 

 

 

Table 2. Socio-Demographic and The Factors Associated with Sarcopenia 

 
Variables 

  Sarcopenia  
      p-value  Positive Negative 

n % n % 
Gender  

0.023 Male 55 55 45 45 
Female 70 40 105 60 

Marital Status  
0.019 Married 119 48 129 52 

Widower/Widow 6 22.20 21 77.80 
Education Status   

 
0.033 

No Education 1 100 0 0 
Elementary School 28 63.60 16 36.40 
Junior High school 21 47.70 23 52.30 
Senior High School 69 61.61 43 38.39 
Diploma/Bachelor/Master 26 35.10 48 64.90 

Occupational Status  
0.017 Working 29 34.10 56 65.90 

Not Working 96 50.50 94 49.50 
Metabolic Syndrome  

0.022 Positive 26 33.80 51 66.20 
Negative  99 50 99 50 

Nutritional Status  
 

0.014 
Malnutrition 18 54.50 15 45.50 
Risk of Malnutrition 18 69.20 8 30.80 
Normal 89 41.20 127 58.80 

Independence Level  
 

0.881 
Heavy Dependence 1 50 1 50 
Moderate Dependence 2 66.70 1 33.30 
Light 5 50 5 50 
Normal 167 64.23 93 35.77 

Depression Status  
 

0.021 
Severe 0 0 0 0 
Moderate 0 0 9 100 
Mild 23 46.90 26 53.10 
Normal 102 47 115 53 

Physical Activity  
0.008 High 22 34.90 41 65.10 

Moderate 23 35.90 41 64.10 
Light 80 54.10 68 45.90 

Quality of Life  
 

0.022 
Very bad 3 100 0 0 
Bad 19 59.40 13 40.60 
Moderate 53 49.10 55 50.90 
Very Good 29 33.70 57 66.30 

Source: Primary Data, 2020 
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Source: Primary Data, 2020 

 

DISCUSSION  

     According to our analysis, the overall 
prevalence of sarcopenia was 45.50%. In 
Indonesia, sarcopenia has been the subject of 
several research in the past. This is in line with 
the finding of sarcopenia in the city of Surabaya, 
as much as 41.8.10 Furthermore, the data of 
Indonesia Longitudinal Aging Study (INALAS) 
from community-dwelling outpatients in eight 
center found that the prevalence of sarcopenia 
was 17,6%.31  The difference in the prevalence of 
sarcopenia in regions in Indonesia was 
influenced by sample. It can be seen that there 
were fewer studies in Bandung, so the findings 
are different. However, the findings in the city of 
Surabaya were higher because of there were 
more samples. In addition, the difference in 
gender produced a difference in sarcopenia. The 
results of previous studies have been found that 
sarcopenia among the elderly in Malaysia was 
28.5%.3 In the Singapore was 16%.32 In the di 
Thailand was 10%.33  It can be seen that there is 
a significant difference among these countries.  
The low number of sarcopenia cases in the above 
countries is due to several factors. Geriatric 
nursing has received by high attention and high 
comprehension. In addition, taken care by 
families can cause low number of sarcopenia 
percentages.  

     Moreover, variables related to sarcopenia in 
the elderly in the community include gender, 
marital status, level of education, occupation, 

metabolic syndrome, nutritional status, 
depression status, physical activity, and quality 
of life. The findings of this study were similar to 
those of earlier ones. One of them is European 
interconnection which the majority of older 
women are vulnerable to disproportional 
Sarcopenia.34 Disadvantaged socioeconomic 
position was an independent determinant of 
probable sarcopenia in community-dwelling 
older adults.35 Those with social disadvantages 
are disproportionately more likely to develop 
sarcopenia.36  

     The major element of insulin-induced glucose 
metabolism is the muscle. Furthermore, 
metabolic syndrome and glucose intolerance 
were intimately related to muscle loss.37 The 
results also showed that the elderly with 
malnutrition tend to get sarcopenia by an OR 
value of 5.089 compared to their counterpart. It 
was stated that internal factors cause this 
condition and sarcopenia has a relationship with 
physical performance, muscle strength, and 
mass. Energy is required to fulfill these three 
conditions, of which strength is obtainable from 
the daily nutritional intake. This is supported by 
the previous study that protein supplementation 
combined with exercise provides additional 
benefit on lower-extremity strength in healthy 
older adults with sarcopenia in Asian 
countries.38 One important organ for insulin-
induced glucose metabolism is the skeletal 
muscle. 

Table 3. Final Model of Analysis Results Multivariate 

Variables 
Coefficients 

Beta (β) 
p-value OR (95% CI) 

Steps 1 Gender -0.108 0.666 0.898 (0.551-1.461) 
Marital status -0.62 0.831 0.939 (0.529-1.668) 
Education -21.693 0.132 0.65 (0.108-2.341) 
Occupation status -0.227 0.455 0.797 (0.439-1.446) 
Metabolic Syndrome -0.179 0.058 0.836 (0.459-1.523) 
Nutritional status 1.166 0.013 3.211 (1.337-7.708) 
Depression Status -21.083 0.004 5.109 (0.356-5.910) 
Physical Activity -0.785 0.008 0.456 (0.248-0.840) 
Quality of Life 1.571 0.013 4.812 (1.135-8.650) 

Steps II Nutritional status 0.954 0.049 2.597 (0.945-7.140) 
Depression Status -20.898 0.999 0.65(0.006-3.235) 
Physical Activity -0.673 0.046 0.510 (0.264-0,988) 
Quality of Life 20.907 0.999 1.12 (0.17-7.25) 

Steps III Nutritional status 1.134 0.031 5.089 (1.272-7.588) 
Physical Activity -0.681 0.016 1.591 (0.271-0.944) 
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     Moreover, Sarcopenia has been associated to 
a higher probability of a variety of adverse 
health consequences, namely metabolic disor-
ders.39 Previous studies have shown that there 
was a link between sarcopenia and depression in 
the elderly.40 Physical activity issues in the 
elderly have an impact on health concerns, 
particularly when it comes to muscular illnesses 
like sarcopenia.41 The quality of life, rather than 
the quantity of time left to exist, is what greatly 
importantwhile people get older. The elderly's 
ability to establish enjoyable, meaningful life is 
an indicator of their quality of life. Sarcopenia in 
the elderly is linked to a variety of negative 
clinical outcomes, including physical debilita-
tion, mobility restrictions, a decrease in quality 
of life, a greater chance of falling, hospitalization 
and mortality. 

     On the other hand, the study indicated that 
reduced physical activity causes a higher risk of 
sarcopenia development.42 Elderly should be 
engaged in physical activity to avoid diseases 
and enhance their quality of life.41 Previous 
multivariate studies found that sarcopenia was 
unrelated to the degree of independence of the 
elderly in the community.43 Elderly might 
prevent muscle tension, weakness, and poor 
physical performance while being independent 
in their daily activities. 

     Based on the results of multivariate analysis, 
in this study, elderly with nutrition disorders 
were 5.089 times more likely to develop 
sarcopenia compared to elderly with normal 
nutrition status (OR: 5.089, 95% CI: 1.272-
7.588).44 The elderly who had physical activity 
disorders were 1.591 times more likely to 
develop sarcopenia compared to those not 
having problems with physical activity. Physical 
activity was associated with sarcopenia by an OR 
of 1.591 and a p-value of 0.032, which aligns 
with the previous studies. It showed that 
Physical activity was mostly in the light category 
(53.8%). Furthermore, the study indicated that 
reduced physical activity causes a higher risk of 
sarcopenia development.42 

     The findings of the current investigation have 
implications for health care in the community 
(PERKESMAS) and nursing care for the elderly 
policies in setting of reducing morbidity, such as 
muscle disorders in the elderly. In addition, 
enhancing health services with various 

disciplines is necessary to comprehend the 
causes of sarcopenia. There are definitely some 
limitations in this research, for instance, during 
data collection on factors related to sarcopenia, 
it is still reported that some elderly were 
assisted by researchers and their family to 
answer questionnaires, which could results in 
inaccurate and biased data that ultimately 
affects the research findings. 

CONCLUSION AND RECOMMENDATION 

     According to this study, sarcopenia affects 
45.50% of elderly in Pekanbaru City, Indonesia. 
In addition, the most dominant influencing 
factors were nutritional status (p=0.031; (β)= 
1.134; CI 95%=1,272-7.588) and physical 
activity (p=0.016; (β)=0.681; CI 95%=0,271-
0,944). Furthermore, a program for sarcopenia 
treatment needs to be developed, both in the 
community and health services area. Posyandu, 
or an integrated service unit for elderly people, 
has to be enhanced at Tenayan Raya Primary 
Health Centre (PHC). Nurses and doctors need to 
collaborate together continuously to solve 
problems, social workers, physiotherapists, 
psychologists, families, and religious and 
community shops. Exercise is also an effective 
strategy to avoid sarcopenia. 
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ARTICLE INFO  ABSTRACT 
The percentage of adolescents who have actively engaged in 
sexual behavior before marriage is 4.92%. Adolescents living in 
rural areas are more likely to be exposed to risky behavior than 
those who live in urban areas. This study aims to identify the 
factors that influence risky sexual behavior among adolescents in 
rural areas. This study used a qualitative method with a 
phenomenological approach. Data were collected using in-depth 
interview techniques on 12 participants consisting of 7 adoles-
cents and 5 parents in rural areas. The samples were selected 
using a purposive sampling technique. The validity of the data 
was carried out using source triangulation and peer debrief-
ing. The thematic analysis was carried out using Open code 4.03 
software. This study showed that perception is a factor that can 
influence adolescents to engage in risky sexual behav-
ior. It includes perceptions of risky sexual behavior such as 
dating, the definition of risky sexual behavior, risk factors, sexual 
relationships, and sexually transmitted diseases. In addition, 
adolescents' perceptions of risky sexual behavior in health, 
psychology, education, and the future are also the factors that 
influence risky sexual behavior. Apart from the perception, other 
factors include discomfort feeling at home, sexual experience, the 
influence of social media, the influence of friends, love from 
partners, and environmental influences. Based on our results, the 
better the adolescent's perception of risky sexual behavior is, the 
lower the risk of adolescents engaging in risky behavior will be. 
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INTRODUCTION 

     Adolescence is a group of age who are prone 
to risky behavior. World Health Organization 
(WHO) reveals that adolescents are in the 
transition period between childhood and 
adulthood, ranging from 10 to 19 years old.1 
Adolescents also have specific physical, 
emotional, cognitive, and psychosocial charac-
teristics.2 The adolescent population reaches a 
considerable amount of 1.2 billion or 16% of the 
world population.3 In Indonesia, the number of 
adolescents is 64.19 million (24,01%), consist-
ing of males (50,78%) and females (49,22%) 
residing in urban areas (57,94%) and rural areas 
(42,06%). The estimation of the adolescent 
population in Yogyakarta (DIY) in 2020, ranging 
from 15-19 years old, reached 274,4 people, 
consisting of 140,3 males and 134,1 females.4 A 
high percentage of those adolescents are at risk 
for risky sexual behavior. 

     According to a study, 4,92% of adolescents 
have already been sexually active. The sexual 
activities include 56,9% kissing, 30,7% of 
kissing restricted to the area of the neck and 
above (necking), 13.8% touching sensitive parts 
of the body (petting), 7,2% of oral sex, 5,5% of 
anal sex, and 14,7% of sexual intercourse before 
marriage.5 The prevalence of the percentage of 
risky sexual the behavior of female adolescents 
is higher, as much as 54%, compared to male 
adolescents of 46%. They were exposed to 
premarital sexual activity as they loved each 
other. Besides, in the past five years, the 
percentage of female adolescents using condoms 
has increased to 49% compared to male with 
27%.6  

     The Indonesian Family Planning Association 
states that risky sexual behavior are influenced 
by both internal and external factors.7 This 
includes promiscuity, environmental factor, 
friends, school, families who are open to risky 
behavior, and the influence of the mass media.4 
Other factors include geographic conditions 
such as urban and rural areas.8 

     People in rural areas tend to be influenced by 
culture, limitations of health services, education, 
and the lack of accessible information.9 

Adolescents often lack information regarding 
health reproduction and have limited access to 
affordable health reproduction services where 
confidentiality is guaranteed.4 According to the 
Youth Demographic and Reproductive Health 

Survey in 2017, 57% of young women who live 
in urban areas can access information about 
sexual behavior. It is higher compared to young 
women in rural areas, namely only 47%. 
Furthermore, adolescents in urban areas have a 
higher level of education. 52% of female 
adolescents in urban areas graduated from high 
school, while only 39% of female adolescents 
graduated with the same education level in rural 
areas.10 It might cause rural adolescents to have 
risky sexual behavior.11 It is reported that rural 
adolescents are more likely engage in sexual 
activity (24,0%) than those in urban areas 
(19,7%).12 Another study states that urban 
adolescents have less sexual activity without 
using a condom than those in rural areas. The 
difference between this study and earlier 
research is the criteria for respondents with an 
age range of 15-24 years. It was chosen because 
it became a consideration in the respondents 
answering this research question. This study 
also uses qualitative methods which aim to get 
more in-depth answers from respondents. 

     This phenomenon is influenced by poverty 
and lack of education.13 Such behavior can harm 
adolescents and can be influenced by a range of 
factors. The factors that influence sexual 
behavior in adolescents consist of internal 
factors and external factors. The internal factors 
include a free lifestyle, sexual education, and 
harmful norms. Meanwhile, the external factors 
include the risky environment, influence from 
surrounding peers, and unharmonious family 
relationships.14 Another study stated that the 
factors associated with premarital adolescent 
sexual behavior are influenced from surround-
ing peers, alcohol consumption, and adolescent 
attitudes toward maintaining their virginity.15 In 
addition, the lack of attention from school peers 
and the community also increases the risk of 
sexual behavior in adolescents because social 
values, beliefs, and norms are important factors, 
among others.16 Based on the introduction 
above, the researcher is interested in identifying 
the factors that influence risky sexual behavior 
in rural areas. 

MATERIAL AND METHOD 

     This study used a qualitative method and 
phenomenological approach to scrutinize the 
relevant factors that influence risky sexual 
behavior in adolescents in rural areas. This 
research was conducted in Bangunjiwo Village, 
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one of the rural areas in Bantul Regency, 
Yogyakarta. The research location was chosen 
based on the results of earlier studies which 
showed that many adolescents engaged in risky 
sexual behavior. The sample in this study 
include seven adolescents and five parents 
selected using a purposive sampling method. 
The inclusion criteria in this study is shown in 
Table 1. 

     The instrument of this study was an in-depth 
interview guide that consists of several open-
ended questions. The researcher conducted in-
depth interviews with parents and adolescents 
who had a history of risky sexual behavior. The 
analysis technique was conducted thematically 
using open code 4.03 software. The validity of 
the data was carried out using triangulation 
sources, member checks, and peer debriefing. 
This research has received ethical permission 
from the Faculty of Medicine and Health 
Sciences ethics committee, Universitas 
Muhammadiyah Yogyakarta, by the number 
020/EC-KEPKFKIK UM/I/2021.  

RESULTS 

     Participants in this study were 12 people 
consisting of 7 adolescents and 5 parents with 
the participant characteristics in Table 2. 

     This study showed that there were many 
factors affecting risky sexual behavior among 
adolescents in rural areas (Figure 1). One of the 
factors was adolescents' perception of risky 

sexual behavior and perceptions of the impact of 
risky sexual behavior. Adolescent perceptions of 
risky sexual behavior consisted of perceptions of 
the definition, perceptions of the risk factors, 
perceptions of dating, perceptions of sexual 
relationships, and perceptions of sexually 
transmitted diseases. Meanwhile, adolescent 
perceptions of the impact of risky sexual 
behavior included health impacts, psychological 
impacts, educational impacts, and future 
impacts. Apart from perception, other factors 
could influence adolescents to engage in risky 
sexual behavior such as the discomfort feeling at 
home, sexual experiences, the influence of social 
mediaor friends, love from partners, environ-
mental influences, youth activities in the village, 
and the village regulations. 

Table 1. Inclusion Criteria of Participants 

Adolescent Parent 
1. Willing to be a 

respondent in data 
collection  

2. Able to 
communicate 
verbally well 

3. Residing in 
Bangunjiwo  

4. Adolescents who 
have a history of 
risky behavior 
aged 12-22 years 

1. Willing to be a 
respondent in data 
collection  

2. Able to 
communicate 
verbally well 

3. Residing in 
Bangunjiwo 

4. Parents who have 
children with a 
history of risky 
behavior aged 12-
22 years 

Source: Primary Data, 2021

 

Table 2. Participants Characteristics 

Participant Code Gender Age (Years) Recent Education Occupation Status 
Participant 1 Female 22nd Senior High School Student Adolescent 
Participant 2 Female 17th Senior High School Student Adolescent 
Participant 3 Female 16th Vocational High School Student Adolescent 
Participant 4 Male 21st Senior High School Student Adolescent 
Participant 5 Male 21st Senior High School Student Adolescent 
Participant 6 Male 20th Vocational High School Private Employees Adolescent 
Participant 7 Male 16th Vocational High School Student Adolescent 
Participant 8 Female 46th Junior High School Laborer Parent 
Participant 9 Female 46th Senior High School Housewife Parent 
Participant 10 Female 41st Junior High School Laborer Parent 
Participant 11 Female 48th Elementary School Laborer Parent 
Participant 12 Female 35th Senior High School Housewife Parent 

Source: Primary Data, 2021 
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Source: Primary Data, 2021 

Figure 1. Factors Affecting Risky Sexual Behavior among Adolescents in Rural Areas 

Adolescent Perceptions of Risky Sexual 
Behavior 

     This study indicated that there are several 
perceptions of adolescents that can influence 
risky sexual behavior in this age group. It began 
with adolescents' perceptions of the definition of 
risky behavior and the risk factors. The result 
showed that the participant considered risky 
sexual behavior as a behavior that led to 
negative aspects and self-harm, such as unsafe 
sexual relations causing a disease. One 
adolescent said that when pregnancy out of 
wedlock happened, the carrier will experience 
untimely maturity due to circumstances and will 
suffer a loss for themselves. It was explained by 
the participant below: 

"Risky behavior is a behavior that leads to negative 
aspects. It can influence the family relationship and can 
embarrass parents. Something like that can lower the 
dignity of the family, that is my opinion." (Parent, 
Female, 46 years old) 

“A sexual relationship without a condom can lead to 
pregnancy. That is all I know.” (Adolescent, Female, 16 
years old) 

"Hmmm let me think. It might be self-harm behavior." 
(Adolescent, Female, 17 years old) 

"Risky sexual behavior is related to a sexual 
relationship that can cause diseases. Such as kissing, 

smoking, drugs. These are fun aspects that later leads 
to harm." (Adolescent, Male, 21 years old) 

     The next is the perception of dating, sexual 
intercourse, and sexually transmitted diseases. 
Participants stated that the normal activities to 
do when dating include holding hands, kissing, 
and hugging. They also argued that having 
sexual intercourse is abnormal but mutually 
beneficial. However, it can lead to sexually 
transmitted diseases. The diseases are caused by 
frequent sexual activity or sexual intercourse. 
This sexually transmitted disease is a deadly 
disease. It is explained by participants as 
follows: 

"That’s a bad thing. I remember my teacher told me 
that if we frequently do it (sexual relationship) with 
many different people, it will lead to disease (sexually 
transmitted diseases) and also can lead to death. Am I 
right?" (Adolescent, Female, 16 years old) 

"The sexually transmitted disease happened because 
of infectious sexual activities.” (Adolescent, male, 21 
years old) 

"It's like a disease that can be transmitted through 
sexual activity like sexual intercourse or anything like 
that...." (Adolescent, Female, 22 years old) 

"I think it is becoming normal for people nowadays. 
Whenever a couple are alone in a quiet place, certainly 
something will happen between them, kissing is still 
normal. What is not normal is a sexual relationship. It 

Factors that Influence 
Adolescents to Engage in 

Risky Sexual Behavior  

1. Discomfort feeling at home 

2. Social media influences 

3. Influences from friends 

4. Love to partners 

5. Sexual experiences 

6. Environmental influences 

1. The definition of risky behavior 

2. Risk factor 

3. Dating/relationship 

4. Sexual relationship 

5. Sexually transmitted disease 

Adolescent’s Perception of 
Risky Sexual Behavior 

1. Impacts on health aspects 

2. Impacts on psychological aspects 

3. Impacts on educational aspects 

4. Impacts on future aspects 

Adolescent’s Perception of the 
Impact of Risky Behavior 
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depends on the individual. When people like to watch 
porn movies and they have new partners, they are 
likely to do sexual relationships hahaha. It is 
unfortunate but they can take the fun from it. A mutual 
sexual relation is not a problem for me. However, there 
is no cure for sexually transmitted disease, a disease 
that can cause harm to reproduction and even leads to 
death”. (Adolescent, male, 20 years old) 

Factors Affecting Adolescents to Engage in 
Risky Sexual Behavior 

     The results indicated that other factors 
influenced adolescents in addition to their 
perceptions of risky sexual behavior. The factors 
included feeling discomfort at home, which 
caused them to seek comfort outside the home. 
The discomfort felt by adolescents can emerge 
from not having a close relationship with their 
parents. The closeness of adolescents with their 
parents makes adolescents feel that their 
parents are a safe space to tell stories even as 
friends. Adolescents tend to feel less or not close 
to their parents because of their parents busy 
schedule. This caused adolescents to engage in 
risky sexual behavior because family is a 
determinant to shape adolescents’ behavior. 
This statement is in line with what was stated by 
the participant below: 

“Parents should provide a comfortable family 
environment for their children because family becomes 
the primary factor for children to behave 
appropriately. Children do bad things because they 
might not feel comfortable in their family circle.” 
(Parent, Female, 46 years old) 

"Hmm.. family environment seems to have a big 
influence on children. For example, when they do not 
feel comfortable at home and they are not close to their 
parents that will influence how they behave." 
(Adolescent, Female, 17 years old) 

     In addition, adolescents were likely to engage 
in risky sexual behavior influenced by social 
media. For example, they usually used Google to 
access porn sites, which was considered normal 
to them. Besides, other factors include influence 
from peers and love from partners. Adolescents 
who had feelings of love for their partners stated 
that they had no regrets when engaging in risky 
sexual behavior as they thought they enjoyed the 
sexual activities. Thus, they did not have feelings 
of regret. It is proven in the participant’s 
statement below: 

P: “Did you access porn sites?” 

I: “Honestly yes. It is normal, isn’t it? Haha” 

P: “Is there something else?” 

I: ‘When I access porn sites, I was curious which one is 
a good position for sexual intercourse hahaha.” 
(Adolescent, Male, 20 years old) 

"I only access Google and read what pops up. The worst 
one is accessing porn sites haha.” (Adolescent, male, 16 
years old) 

"Surely, when we are friends with people who have no 
lovers, we are less likely to have lovers, too. But when 
we are friends with people who do, we tend to have a 
gut to be dating, too." (Adolescent, Female, 17 years 
old) 

"It was due to influence from friends that I was curious. 
They told me it (sexual relationship) was fun; I was 
curious and I began to get addicted to it and do sexual 
activities several times with my ex-boyfriend.” 
(Adolescent, Male, 20 years old) 

"Hehehe (laughing), I think that’s normal for new 
couples to do it (sexual activity)." (Adolescent, Female, 
22 years old) 

     Furthermore, another factor that also affects 
adolescents’ risky sexual behavior is their sexual 
experiences. This study indicated that adoles-
cents have had sexual experiences in the past. 
These experiences included sexual harassment, 
such as when others touched their breast 
without consent. Furthermore, the experience 
also included watching porn movies, holding 
hands, and doing sexual activities with their 
partners. It is proven in the participant’s 
statement below: 

"Yes.. it possibly happened. When I was a child, I didn't 
know it (laughing) so others touched my breast.” 
(Adolescent, Female, 22 years old)  

P: “Have you ever seen people engaged in risky sexual 
behavior? 

I: “Yes” (Adolescent, Female, 16 years old)  

"Yes, just holding hands ...." (Adolescent, female, 22 
years old) 

 P: “How about a sexual relationship?” 

I: “I have done it with my ex-girlfriend and also my 
girlfriend" (Adolescent, male, 20 years old) 

     Another factor that also influenced 
adolescents to engage in risky sexual behavior 
was the environmental factor. In addition, due to 
the busyness and infrequency of the integrated 
service posts implementation, adolescents 
became less active in integrated service posts 
activities; thus, they lack information. Passive 
socialization in the village and grouping 
friendships resulted in adolescents looking for a 
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more comfortable environment outside of 
socializing and seeking information. It is proven 
by the participant’s statement below: 

"It has an effect... people like to compare others and 
remind them not to do some things because it will 
lower their family’s dignity.” (Adolescent, male, 20 
years old)  

P: “There is Integrated Service Posts for youth here, 
isn’t it?” 

I: “Yes.. but it has been closed for a while” 

P: “Did you participate?” 

I: “I did” 

P: “Were you actively participating?” 

I: Not really, just knowing that there was a Posyandu 
Integrated Service Posts. I participated several times, 
that's all.” (Adolescent, Female, 17 years old)  

"The friendship here was divided by cliques/groups 
since not everyone get along with each other when it 
comes to friendship. Only a few people participated 
when it comes to a youth event. The others mostly stay 
home. We held a lamb cooking event once but only a 
few of them joined.  Lack of participation in social 
events reduced the harmony of our friendship.” 
(Adolescent, male, 20 years old)  

"We have our typical friendship hehe.. (laughing). 
Hmm kinda promiscuity maybe....." (Adolescent, 
female, 17 years old) 

Adolescent Perceptions of the Impact of 
Risky Sexual Behavior 

     This study showed that the factor of 
adolescents engaging in risky sexual behavior is 
adolescents’ perception of the impact of risky 
sexual behavior, including health impacts, 
psychological impacts, educational impacts, and 
future impacts. First, the adolescent perception 
of the health impact of risky sexual behavior is 
when a person is aware that sexual activity leads 
to sexually transmitted diseases, such as HIV and 
syphilis. Another health impact is infertility, in 
which the activity can risk reproduction. It is 
proven by the participant’s statement below: 

“Furthermore, when they have sexual relation 
intercourse and pregnancy happens, it will become a 
mental burden for both the parents and the family. And 
if they are diagnosed with sexually transmitted disease, 
it will risk their life.” (Adolescent, Female, 22 years old) 

"It tends to be free and there are no rules. After all, it’s 
like having sex with many different people. And we 
never know whether there is a sexually transmitted 
disease going around. It affects a lot of our future.” 
(Adolescent, Female, 17 years old)  

"There are a lot of them (sexually transmitted 
diseases), one of which is HIV. The HIV is quickly 
transmitted. In terms of alcohol, it can harm our 
kidney. My friend collapsed due to syphilis.” 
(Adolescent, male, 21 years old)  

"Of course, HIV can harm our health. I do not know 
anything; I am still innocent hahaha.” (Adolescent, 
male, 16 years old)  

"Well, all I know is just that it is horrible. The disease 
can be anything. Maybe, infertility is the most severe. 
Haha.” (Adolescent, male, 21 years old)  

"Well, it's not good for health, especially the 
reproductive organs...." (Parent, Female, 46 years old) 

     Furthermore, adolescents' perception of the 
impact of risky sexual behavior can be seen from 
psychological aspects. The impact is when 
adolescents suffered from stress and trauma, 
especially when they happen to have a child. In 
addition, adolescents are more likely to suffer 
from a mental disorder if they engage in risky 
sexual behavior. It is proven with the 
participant’s statement below: 

"Wow, it has much impact. When people went through 
traumatic experience, they are more likely to hesitate 
to step forward. Trauma is hard to heal. I have been in 
that situation.” (Parent, Female, 46 years old)  

"It is more like… when one of them is harmed, it can be 
like a mental burden, you know.” (Adolescent, Female, 
22 years old)  

“Usually, they accept that they are pregnant, and it can 
cause stress." (Adolescent, Male, 21 years old) 

     Next, adolescents' perception of the impact of 
risky sexual behavior can be seen from 
educational aspects such as school dropouts. In 
addition, if students were impregnated or were 
pregnant, the school would not accept students 
who were currently pregnant. It is proven by the 
participant’s statement below: 

“The student who got impregnated can get dropped out 
of school, for example. And when they have children, 
they could not provide sexual education for them.” 
(Adolescent, male, 21 years old)  

"It is clear that schools do not accept pregnant 
students. It will embarrass their image in society." 
(Adolescent, male, 21 years old) 

     Finally, adolescents' perceptions of the impact 
of risky sexual behavior can be of influence in the 
future. If an adolescent engages in risky sexual 
behavior, it will impact all aspects of their life. 
For example, it will also impact their family and 
surrounding community if they get a premarital 
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pregnancy. In addition, they also lose hope for 
their future if they engage in risky sexual 
behavior. It is proven by the participant’s 
statement below; 

"No matter which family background you came from, 
whether it is religious leader, the police, or the head of 
the village, if you get a pre-marriage pregnancy, you 
will be belittled. Not only you but also your family, even 
the community." (Adolescent, male, 21 years old) 

"We come to know others’ behavior in which we come 
to understand which one is good behavior. If one makes 
mistakes, it will affect a lot of aspects of their life. Like 
what I told my child that once a woman behaves badly, 
it will forever lead to her self-harm.” (Parent, Female, 
46 years old)  

"That’s horrible. They lose hope, sister. it costs 
responsibility when a person impregnates. Moreover, 
when he is still in the school year, he probably no longer 
can continue their education. And when they have 
babies, how can they raise the babies? They surely lost 
their minds. Moreover, when they are drunk, they go 
under control and have no clues about that.” 
(Adolescent, male, 16 years old). 

DISCUSSION  

     The research was conducted in rural areas 
because it was based on previous research 
which stated that rural adolescents had a history 
of sexual risk behavior. This is supported by a 
study that states that rural communities are 
influenced by a strong culture, limited health 
services, and lack of information received.9 
Other studies also explain that the knowledge of 
adolescents in rural areas is influenced by 
several factors including gender, several sources 
of information, and the use of parents as source 
information.17  

Adolescent Perceptions of Risky Sexual 
Behavior 

     The results of this study indicated that 
adolescent perceptions of risky sexual behavior 
are a factor that can influence adolescents in 
engaging in risky behavior. These perceptions 
included perceptions of the definition and 
perceptions of risk factors. In addition, the 
participant stated that sexual behavior leads to 
negative and self-harm, such as unsafe sexual 
intercourse, which can cause disease. These 
results align with research revealing that most 
adolescents who had negative perceptions of 
risky sexual behavior, especially premarital sex, 
are likely to behave in such as way due to the 
lack of understanding of premarital sex in 

adolescents.18 Moreover, it is supported by other 
studies stating that there is a relationship 
between sexual behavior and reproductive 
health as well as a sexually transmitted 
disease.19 

     Based on adolescents' perception that 
sexually transmitted diseases are caused by 
frequent unsafe sexual intercourse, an 
unhealthy relationship is also a factor in sexual 
behavior in adolescents. Another study 
explained that unhealthy relationships included 
holding hands, kissing, and hugging. Moreover, 
adolescents' risk of sexual intercourse began 
with unhealthy relationships.20 The results of 
this study align with research revealing that 
risky sexual behavior included holding hands 
(42,7%), kissing the cheeks and forehead 
(31.4%), hugging (23,7%), kiss on the lips 
(20,4%), and having sexual intercourse 
(1,1%).21 

     Another study contended that 28% of 
adolescents had engaged in premarital sexual 
behavior such as hugging and kissing. It is 
caused by various factors, both internal and 
external factors.18 In addition, the low awareness 
of adolescents about the risk of sexually 
transmitted disease led them to engage in sexual 
activity without protection or other activities 
related to risky sexual behavior. When engaging 
in risky sexual behavior, adolescents are more 
likely to be afraid of getting pregnant than fear 
of being infected by a sexually transmitted 
disease.22 

Factors Affecting Adolescents to Engage in 
Risky Sexual Behavior 

     This study indicated that several factors could 
influence adolescents in engaging in risky sexual 
behavior apart from perceptions such as 
discomfort feeling at home. Furthermore, 
another study stated that there was no 
relationship between adolescents’ and parents’ 
communication regarding sexual activity carried 
out by adolescents. This is because the topic of 
reproductive health and sexual education is still 
considered taboo by most parents. Moreover, it 
was also found that there was no relationship 
between family support and sexual behavior 
since adolescents who engage in risky sexual 
behavior are influenced mainly by environ-
mental factors or peer relationships.23 In 
addition, another study stated that adolescents 
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living in a broken home family had a greater risk 
for some risky behaviors such as smoking, 
drinking alcohol, having a sexual relationship, 
and others.24  Thus, in this case, family is a very 
influential factor in adolescents. 

     Research in Korea argued that adolescents 
who did not live with their families had a high 
risk of engaging in risky behavior.25 In addition, 
support from parents is essential in shaping 
behavior in adolescents and can prevent risky 
sexual behavior. Research stated that 55,6% of 
adolescents obtain low family support since 
parents do not monitor their children’s sexual 
behavior.26 Other research also stated that there 
is a relationship between the role of the family 
and premarital sexual behavior in adolescents. 
Thus, when the family provides good advice to 
adolescents, it can be a strength to avoid 
promiscuity.27 In addition, promiscuity that 
triggers risky sexual behavior in adolescents is 
also influenced by peer factors. 

     This study showed that adolescents' risk 
factors for risky behavior are peer factors and 
love for their partners. Peer influence is where 
adolescents tend to imitate what their friends 
do. Moreover, love for their partners is 
considered a supporting factor for adolescents 
engaging in risky sexual behavior. It aligns with 
research revealing that there is a relationship 
between peer influence and premarital sexual 
behavior among adolescents.15 The research 
showed that adolescents are likely to engage in 
risky sexual behavior due to peers’ stories about 
their sexual experiences.28 Preferences of sexual 
behavior in adolescents consisted of several 
aspects such as touching, kissing, and others. It 
is done as proof of love and affection for their 
partner.29 

     In addition, this study also showed that social 
media influences adolescents to engage in risky 
sexual behavior. It is in line with other studies 
stating that there is a very close association 
between adolescents’ access to pornographic 
media and deviant dating behavior.30 Other 
research also showed that 44.6% of adolescents 
are heavily exposed to social media with 
pornographic content. One will tend to have a 
distorted perception of sexuality if they are 
frequently exposed to pornography.31 Other 
supporting research revealed that there is an 
increase in risky sexual behavior due to the use 

of social media; nearly 90% of adolescents use 
cell phones. Adolescents' access to cellphone use 
is the internet, YouTube, and Instagram, which 
have consistently increased. Meanwhile, 
Facebook use has decreased from time to time.32 

Besides, factors from environmental influences 
and experiences of sexuality can also affect 
adolescents. 

     This study revealed that the environmental 
influence that affects adolescent sexual behavior 
included in active participation in the village and 
grouping friendship.  In addition, 59,3% of 
respondents agreed that there was a relation-
ship between the environment and risky sexual 
behavior.33 This research aligns with other 
research showing that the social environment is 
a supporting factor for adolescent behavior. The 
social environment included family, peers, 
neighbors, villagers, village activities, and 
others.34 Apart from these factors, this study also 
showed that there was an influence of sexual 
experiences in childhood on risky sexual behav-
ior. Another study explained that a person's 
attitude is influenced by various aspects, includ-
ing personal experiences, culture, important 
people, and emotional factors oneself.35 These 
personal experiences may consist of sexual 
abuse in childhood or persistent behavioral 
problems during childhood considered an 
external problem at the age of 2. It can increase 
the risk of unexpected sexual relationships at the 
age of 15 years.36 In addition, another study 
stated that the level of knowledge in adolescents 
can influence adolescents to engage in risky 
sexual behavior. This is because adolescents 
have not received maximum information about 
reproductive health. The ability of adolescents to 
absorb different information is also a supporting 
factor.37 

Adolescent Perceptions of the Impact of 
Risky Sexual Behavior 

     The results of this study found that 
adolescents have a perception of the impact of 
risky sexual behavior. Therefore, it becomes a 
factor influencing these adolescents in engaging 
in risky sexual behavior. The perception of this 
impact is the impact on health, where 
adolescents who engage in sexual behavior are 
at risk of experiencing sexually transmitted 
diseases. Other studies also stated that 
adolescents' perceptions of the health impact of 
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engaging in risky sexual behavior included 
unexpected pregnancy, venereal disease, or 
sexually transmitted diseases.38 Furthermore, 
another study revealed that risky sexual 
behavior had a risk of having a health impact, 
such as sexually transmitted infections and 
premarital pregnancy. Most of the respondents 
in other studies also mentioned that the impact 
of risky sexual behavior included HIV infections 
and sexually transmitted diseases.39 Apart from 
the impact on health, there are also 
psychological impacts. 

     This study indicated that adolescents' 
perception of the psychological impact is that 
they are mentally affected, have trauma, or have 
mental pressure. It is in line with other research 
showing that premarital sex will impact the 
psychology of those who do it since premarital 
sex will cause unexpected incidences, leading to 
depression.40 Another study stated that the 
effectiveness of adolescent reproductive ser-
vices in developing healthy sexual behavior 
consists of several indicators, namely the 
courage to engage in assertive behavior, refrain 
from watching pornography, and no psycholog-
ical pressure due to romantic relationship 
pressure. Thus, it indicated that there is 
psychological pressure due to a feeling of love in 
adolescents when they engage in sexual 
behavior.41 Furthermore, the impact afterward is 
an impact on their future. 

     This study indicated that adolescents' percep-
tion of the impact on their future is that they can 
be hopeless when they have engaged in sexual 
behavior. Other research also stated that there 
are many harmful impacts on the future when 
adolescents engage in sexual behavior, such as 
destroying their future and family. Furthermore, 
they are in higher risk when adolescents lack 
knowledge about sexual behavior.42 In addition, 
another research supported that the excessive 
expression of love in partners will have the risk 
of adolescents engaging in sexual behavior, 
which will lead to the loss of adolescents' 
future.43 In addition, another impact can happen 
to the educational aspect. 

     This study indicated that adolescents' percep-
tion of the impact on education is that they will 
experience school dropouts. Other studies also 
stated that promiscuity in the adolescents will 
affect their education negatively. When 

adolescents commit adultery which will lead to 
early marriage, it will hinder them from 
receiving education or drop out of school.44 

Moreover, other studies stated that premarital 
pregnancy in adolescents impacts not only 
themselves but also the family. One of the 
impacts is school dropouts. Premarital preg-
nancy in adolescents is also associated with the 
knowledge possessed by the adolescent.45 

CONCLUSION AND RECOMMENDATION 

     Many factors influenced adolescents in 
engaging in risky sexual behavior in rural areas, 
one of which is their perceptions. In addition, 
internal factors such as personal experiences 
and feelings of love and external factors such as 
family relationships, influences from friends, 
environment, and social media also affected 
adolescents to engage in risky sexual behavior. 
Thus, parents need to provide early sexual 
education to prevent the occurrence of risky 
sexual behavior. 
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ARTICLE INFO  ABSTRACT 
Tobacco kills up to half of its users, and smoking prevalence and 
tobacco exposure among Indonesian youth are increasing. A 
comprehensive ban on Tobacco Advertising, Promotion, and 
Sponsorship (TAPS) is a recommended tobacco control measure. 
Thus, this study aimed to analyze and compare political economy 
factors that contribute to the effectiveness of the TAPS ban 
implementation in Surabaya and Kulon Progo.  In-depth 
interviews and a focus group discussion were conducted, 
recorded, transcribed, then analyzed using thematic analysis. We 
find that the role of local government was pivotal in creating and 
implementing regulations for tobacco control, while the leaders’ 
will and capability were also essential. However, the COVID-19 
pandemic had limited all tobacco control measures in both 
studied districts. Furthermore, the lack of political will and low 
support from the political parties are the several factors 
hindering tobacco control measures at the district level, including 
TAPS ban enforcement. We also find that there is a need to 
strengthen the understanding of local government, society, and 
other related stakeholders toward the urgency of the TAPS ban. 
Further studies calculating the impact of the total TAPS ban on 
local revenue and the potential benefit of a total TAPS ban are 
urgently needed for advocating total TAPS ban implementation 
in a broader scope of the country. 
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INTRODUCTION 

     Direct tobacco use has led to more than seven 
million annual tobacco-related deaths across the 
world.1,2 More than 80% of tobacco users live in 
low- and middle-income countries.3 In 2018, 
there were 75 million smokers in Indonesia and 
at least 75% of the total Indonesian population 
were passive smokers. Smoking prevalence 
among Indonesians aged 10–18 years increased 
from 7.3% in 2013 to 9.1% in 2018, and the 
increasing smoking prevalence in this age group 
will aggravate the social and economic burdens 
of chronic disease in the future.4-6 

     The release of the Framework Convention on 
Tobacco Control (FCTC) 2003 declared a global 
commitment to reduce smoking prevalence and 
banning Tobacco Advertising, Promotion, and 
Sponsorship (TAPS). The TAPS refers to all 
forms of direct and indirect tobacco commercial 
communications and any contributions to 
events or activities that may affect tobacco 
product promotion.7 There have been many 
studies in different countries enforcing the TAPS 
bans.8 Several studies reported that tobacco 
marketing regulations and the TAPS ban policies 
were successful in significantly reducing 
smokers’ awareness of pro-smoking cues in the 
United States, the United Kingdom, Australia, 
and Canada. While this finding was similar 
across different Socio-Economic Statuses (SES), 
banning arts sponsorships and billboard 
advertising sharply reduced the awareness 
among high SES groups as compared to low SES 
groups. Banning the TAPS for more than 10 
years in five of seven Latin American countries 
prevented 50,000 deaths and 364,000 cases of 
tobacco-related illness and saved more than 
US$7 billion.9 The authors also estimated that 
100% compliance with this regulation in the 
seven countries would have saved approxi-
mately US$15 billion. 

     The TAPS policy implementation varies 
across Indonesian regions based on culture and 
political power. This study was conducted in two 
Indonesian districts or cities to obtain 
comprehensive evidence of the TAPS policy 
enforcement by comparing the two locations. 
Surabaya was chosen meticulously as this city 
has profited from tobacco advertisement 
although it has a tobacco control policy. In 2020, 
13.35% of the total Surabaya advertisement 
income was from cigarette commercial tax 
revenue. Megatsari et al confirmed this figure 

where at least 300 large and medium-sized 
billboards were displayed around education and 
public areas.10 Therefore, it appears that the 
implementation of tobacco control policy is 
powerless to regulate the TAPS in Surabaya. 

     In contrast, Kulon Progo was chosen to 
represent a region featuring excellent imple-
mentation of the tobacco control policy. In Kulon 
Progo, the anti-TAPS policy has been expanded 
to Outdoor Tobacco Advertisements (OTA) and 
other forms of the TAPS, thus resulting in the 
Kulon Progo government receiving zero 
cigarette advertisement tax. Therefore, Kulon 
Progo was a progressive city in tobacco control 
policy implementation.11 Kulon Progo has also 
demonstrated more progressive TAPS policy 
implementation than Surabaya, as Kulon Progo 
features supporting regulations, such as the 
regulation and instructions of the regent 
presented in Table 1. By comparing the TAPS 
policy enforcement in these two cities, this study 
obtained evidence and identified problems 
related to the TAPS ban enforcement. This study 
also presented both structural and agency 
diagnoses of the supporting and hindering 
factors and the challenges the local governments 
faced when implementing the TAPS ban. 

     Considering the tobacco problem in 
Indonesia, there is an urgent need to implement 
an effective smoke-free policy featuring a strict 
TAPS ban to protect the community, especially 
young people, from cigarette smoke exposure. 
Although the policy has been mandated for local 
Indonesian governments, the TAPS ban 
enforcement varies across regions. This study 
was based on three research gaps: 1) Limited 
studies have analyzed the TAPS prohibition 
enforcement dynamics; 2) Studies on the slow 
progress of Indonesian tobacco control policies 
have not involved multi-sectoral stakeholders as 
respondents; 3) Few studies have accommo-
dated the local government perspectives related 
to tobacco control social studies. This study 
aimed to analyze and compare political economy 
factors that contribute to the effectiveness of the 
TAPS ban implementation in Surabaya and 
Kulon Progo. 

MATERIAL AND METHOD 

     This qualitative study investigated the TAPS 
ban implementation in Indonesia, specifically at 
the sub-national level, by conducting 17 in-
depth interviews and a Focus Group Discussion 
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(FGD). This study followed the conceptual 
framework of Campos and Reich in identifying a 
more effective means of health policy 
implementation.12 Following the framework, 
this study involved six stakeholders working 
closely on tobacco control and the TAPS ban 
enforcement: 1) Interest groups that may resist 
or promote policy implementation (health 
professionals and tobacco control experts); 2) 
Bureaucrats who are decision-makers and 
implementers within the system (District Health 
Officers and the Civil Service Police Unit); 3) 
Financial decision-makers who manage the 
financial decisions within the system (the 
Financial and Asset Management Board); 4) 
Political leaders to ensure their commitment to 
policy implementation (the Regional House of 
Representatives and Local Government Repre-
sentatives); 5) The intended policy beneficiaries 
(communities and organizations concerned with 
health and tobacco control issues); (6) External 
actors who may fund and influence health policy 
implementation (donors).      

     Seventeen informants were selected using the 
Campos and Reich conceptual framework for 
virtual interviews spanning approximately 60 
minutes.12 Each informant was invited to the 
interview, which contained an informed consent 
form and interview guidelines containing a set of 
initial questions. The other five respondents 
were invited to an online FGD, which was 
conducted as a means of triangulation and was 
led by a moderator following FGD guidelines. 
Both the interviews and FGD were conducted in 
Bahasa Indonesia and were recorded to be 
transcribed as the raw data. 

     The data were analyzed using a thematic 
analysis following Braun and Clarke.13 First, the 

raw data were processed in data immersion 
where the transcripts were read for immersion 
and familiarization with the contents. Second, 
patterns and themes were identified from the 
transcripts and the data were classified based on 
the identified themes. In the third step, the 
themes were reviewed and defined, including 
the sub-themes that may have potentially 
appeared during the data analysis. In the final 
step, a narrative discussion was drafted based on 
the identified themes and the existing literature 
was integrated into the analysis.  

RESULTS 

     The interviews and FGD have been conducted 
to collect different stakeholders’ perspectives as 
summarized in Table 2. Indonesia has neither 
ratified the FCTC nor regulated the TAPS ban 
even at the national level. In Indonesia, the TAPS 
ban is typically implemented as part of the 
smoke-free policy. Although the integration has 
led to the TAPS ban being enforced only in areas 
regulated by the general smoke-free policy 
(schools and offices), there is no obligation to 
expand the TAPS ban scope into the broader 
public space. Most Indonesian regions have used 
regulations derived from Government Law No. 
109 of 2012 on the Control of Materials 
Containing Addictive Substances in Tobacco 
Products in the Interest of Health. This 
government regulation includes a mandate for 
local governments to regulate the TAPS and acts 
as the only legal document used by sub-national 
governments for enforcing the TAPS ban and is 
stated below: 

“Further provisions regarding the procedures for 
controlling tobacco product sponsors as referred to in 
Article 36 and Article 37 shall be regulated by the Sub-
national Government.” 

 

Table 1. Comparison of the Revenue and Regulations Related to the Tobacco Control Policy in Surabaya 
and Kulon Progo 

Aspects Surabaya Kulon Progo 

Local Regulation  - First regulation: Local Regulation 
No. 5 (2008) 
- Revision: Local Regulation No. 2 

(2019) 

- First regulation: Local Regulation No. 5 
(2014) 

Further Local 
Government Laws 

 Mayor regulation No. 110 (2021) - Regent regulation No. 03 (2015) 
- Regent instructions No. 01 (2015) 
- Regent regulation No. 15 (Revision 2020) 

Revenue from Tobacco 
Advertisements in 2020 

Rp. 14.711.864.000 Rp. 0 

Source: Primary Data, 2021
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     Despite the mandate for local government 
enforcement of the TAPS ban, only seven 
districts or cities have implemented a compre-
hensive TAPS ban in a broader space in addition 
to the established smoke-free areas: Kulon 
Progo, one of the two study locations, and Bogor 
City, Depok City, Padang Panjang, Bangli, 
Klungkung, and Denpasar City. Few regions have 
included the TAPS ban in their policy, which 
indicated the confusion and divergent under-
standing of the urgency of enforcing the TAPS 
ban beyond the areas regulated by the general 
smoke-free policy. 

     Both the interviews and FGD suggested that 
Kulon Progo and Surabaya have regulated 
smoke-free policies. Kulon Progo has 
implemented Regional Regulation No. 5 of 2014, 
which states how and where tobacco 
advertisements may and may not be installed, 
restrictions on tobacco sponsorship, and area 
expansion from smoke-free areas to wider 
outdoor areas, which was described as follows: 

“Local governments control tobacco product 
advertisements on outdoor media.” 

     The Kulon Progo Regional Regulation was 
also strengthened by the regulation of the 
regent, which acted as the legal basis for 
implementing the regional regulation. Kulon 
Progo has implemented Regent Regulation No. 
15 of 2020, which is a revision of Regent 
Regulation No. 3 of 2015 that imposed a strict 
TAPS ban instead of a total TAPS ban, which an 
informant described as follows: 

“Local governments control the promotion and/or 
display of cigarettes and/or other tobacco products, 
which is done in such a way so that they are not seen 
directly by consumers.” 

     In Surabaya, the smoke-free policy was 
regulated in Regional Regulation No. 2 of 2019, 
which resulted from a revision of Regional 
Regulation No. 5 of 2008. Despite Surabaya 
being the first city in Indonesia to implement the 
smoke-free policy more than 10 years ago, the 
decree of the mayor detailing the law to support 
the existing regional regulation of smoke-free 
areas in Surabaya had not been signed when this 
study was conducted. The TAPS were easily 
noticed in Surabaya, even on roads close to 
schools. The absence of a total TAPS ban in 
Surabaya has led to many TAPS in public areas 

that were not included in the smoke-free policy 
regulation areas. Some Surabaya informants 
stated that the area with the most frequent 
smoke-free policy violations was the office, 
involving both public and private offices, which 
was described in the quote below. Few 
violations were recorded for schools, urban 
parks, public transport, and other public 
facilities as these places were more open and 
easier to monitor. 

“I see that the most difficult, or the worst 
implementation of the smoke-free policy, is in the office 
area. Both public and private offices have not been able 
to implement the policy as described in the local 
regulation…” 

     In addition to existing regulations, three main 
themes were identified and presented in Table 
3: 1) Challenges faced by local government in 
enforcing the TAPS ban; 2) Stakeholders’ 
perspectives; and 3) Factors that supported and 
hindered policy implementation.  

     The three main issues in the TAPS ban 
enforcement in Surabaya and Kulon Progo were: 
1) misunderstanding of the smoke-free policy 
and the TAPS ban; 2) the wide range of 
promotion strategies by the tobacco industry; 3) 
the varied degree of political support for the 
TAPS ban. Problems related to geographic 
diversity were recorded only for the TAPS ban 
enforcement in Kulon Progo due to its wide area 
with various geographical characteristics 
featuring both mountainous and coastal areas, 
which are not easily accessible. 

     There was a misunderstanding of the smoke-
free policy and the TAPS ban. The policy was 
perceived as forbidding all forms of smoking 
activities and applying a total TAPS ban instead 
of regulating areas that allowed smoking 
activities and restricting the TAPS. This 
misunderstanding was exacerbated by low 
awareness of how pivotal tobacco control is for 
protecting the younger generation, economic 
improvement, and reducing non-communicable 
diseases. 

“…It becomes an obstacle not only in the city but also 
across the province where they don’t have a good 
understanding (toward the policy) …” 

“…Lack of understanding and socialization toward 
how pivotal passive smoking protection is…”
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Table 2. Perspective due to Implementation of Smoke Policy Based on Characteristics Informan 
Informant Surabaya Result Kulon Progo Result 

Bureaucrats  Regional secretary in 
the law department, 
District health officer, 
Development 
planning agency at 
sub-nation level, Civil 
service police unit 

Needs for clearer 
regulation of the TAPS 
ban, the smoke-free pol-
icy was quite difficult to 
apply due to the absence 
of a legal basis. The 
regulation toward TAPS 
ban in Surabaya needs to 
be improved 

District health officer, 
the head of law de-
partment, Civil ser-
vice police unit 

Important to con-
tinuously social-
ize TAPS ban to 
the society 

Financial 
Decision 

The financial & asset 
management board 

TAPS-related revenue 
was not significant. TAPS 
steadily contributed to 
only less than 4% of local 
revenue since 2015. If 
there is a rule, it can be 
implemented 

The financial depart-
ment 

The strict TAPS 
ban in Kulon 
Progo has de-
creased the ad-
vertising tax rev-
enue only by 
25% or 0.53% 
from the total 
local tax revenue 

Beneficiaries CTFK (Campaign for 
Tobacco-Free Kids) 

Tobacco control mea-
sures need political 
support  

The kids’ forum, 
healthy Jogja without 
Tobacco 

Both leadership 
and politics 
played a signifi-
cant role in TAPS 
ban enforcement 
in this district 

Academics Health professional 
(Lecturer of Faculty of 
Public Health 
Airlangga University) 

Total TAPS ban needs to 
be implemented and re-
quired strong commit-
ment from regional 
leaders 

Manager advocacy 
Muhammadiyah 
STEPS 
Muhammadiyah 
Yogyakarta 
University, Health 
expert faculty of 
medicine Gajah Mada 
University 

The tobacco con-
trol issue is 
strongly influ-
enced by political 
actors 

Political 
Leader 

The Vice of the 
Regional House of 
Representative 

Conflict interest personal 
in legislation influents 
policy 

  

Donor The head of tobacco 
control support cen-
ter 

Intervention from 
cigarette industry has an 
impact towards the im-
plementation of total 
TAPS ban 

Technical support the 
union Indonesia (In-
ternational NGO) 

Tobacco 
industries are 
very progressive 
and strategic to 
place their adver-
tisement 

Source: Primary Data, 2021
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Table 3. Themes and Sub-Themes 
Themes and Sub-Themes Key Quotes (Examples) 

Challenges Faced by Local Government in Enforcing the TAPS Ban 
Misunderstanding of the smoke-free policy and the 
TAPS ban 

“Local government and related agencies don’t have the 
same perception about tobacco control.” 

The wide range of promotion strategies by the 
tobacco industry 

“…Another strategy is by giving promotion banners with 
the store names…” 

The varied degree of political support for the TAPS 
ban 

“…in Surabaya (there are) certain political parties that are 
more powerful and against the issue of tobacco control…” 

Problems related to geographic diversity “…The main obstacle is controlling (TAPS) in the outback, 
especially in the north (part of Kulon Progo) …” 

Stakeholders’ Perspectives 
Health professionals and tobacco control experts “…Actually, we want to apply a total TAPS ban. It will 

happen if there is a strong commitment from the leader of 
the region…” 

Beneficiaries  “…Leadership and political will are the most crucial…” 
District Bureau of Law “…Toward tobacco policies, these tobacco actors intervene 

and coloring policies…” 
Civil Service Police Unit “…(We) found there was ignorance, then the team 

educated the business owner (regarding TAPS ban)…” 
Financial and Asset Management Board “…The income from TAPS is not significant but we haven’t 

studied yet what the impact will be…” 
Regional House of Representatives “…(The) regional income will not be significantly affected 

by the policy…” 
Health officers “…This policy does not prohibit, only strictly limits…” 
Donors “…Total TAPS ban is not (implemented) in all regions 

because the intervention from industry is huge…” 
Supporting and Hindering Factors in Policy Implementation 
Supporting factors 

Alliances concerning the tobacco control issue 
 
“…Having an informal alliance…” 

Public support for the smoke-free policy “…We surveyed (the) society’s support in Kulon Progo, 
(and) the results (were) up to 85%…” 

Technical assistance from academicians 
 

“…from academia encourages the strengthening of smoke-
free areas…” 

Technical and financial support from International 
Non-Governmental Organizations (NGO) 

“…NGO give technical and financial support for (the) 
implementation (of) smoke-free areas…” 

Political will “…(The) Success occurs because of the political will of the 
leader in those regions…” 

Hindering Factors 
Limited human resources in the District Health 
Office working on tobacco control 

 
“…Our limitations (is) for (conducting) socialization 
because we have to do (the) other programs as well…” 

Small budget for policy implementation 
 

“…Our capacity budget is not much, so we use gradual 
management…” 

Promotion and replacement within the local 
government 

“…When the process was still ongoing, the person was 
moved to another place. Then we had to start from the 
beginning…” 

The COVID-19 pandemic “…A significant factor hindering the process of major 
regulation toward smoke-free areas was COVID-19 
pandemic…” 

Source: Primary Data, 2021 

 

     Tobacco industries have used myriad 
promotion strategies and studied the 
regulations and subsequently searched for 
loopholes to place their advertisements. These 
progressive attempts have been applied 

carefully, hence leading to the appearance of 
advertisements in both Surabaya and Kulon 
Progo, which were described as follows: 

“…TAPS (activities) are very progressive and strategic. 
They are targeting crowded locations…” 
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     Political parties played a significant role in 
deciding whether the regulation was approved. 
Nevertheless, conflicts of interest among 
political parties, particularly those affiliated 
with the tobacco industry, remained common. In 
some cases, the TAPS ban approval was 
potentially hindered by the different per-
spectives of political opponents, which the 
informants described as follows: 

“…Our struggle becomes more challenging in the 
legislative…” 

     In addition to political parties, regional 
leaders’ political will influenced the magnitude 
of support for banning the TAPS. In Kulon Progo, 
the strong political commitment of the regent 
exerted a positive influence, which manifested in 
the successful implementation of a strict TAPS 
ban. The will of the former regent to promote 
health through tobacco control measures aided 
smooth enforcement of the TAPS ban by the 
regent and related agencies. On the other hand, 
the Surabaya technical guide for implementing 
the TAPS ban had not been signed when this 
study was conducted. Furthermore, replace-
ments within the Surabaya municipal govern-
ment and the refocusing activities of the 
government during the COVID-19 pandemic 
resulted in the smoke-free policy being excluded 
from the priority agenda, which was sum-
marized as follows: 

“…When the mayor is elected, we have to adapt to what 
is wanted…” 

     The health professionals urged the imple-
mentation of a total TAPS ban, which was an 
intention that required strong commitment from 
the regional leaders. The beneficiaries stated 
that tobacco control measures required a good 
understanding of the TAPS ban as a means of 
gaining stronger commitment from the mayor or 
regent and the Regional House of Repre-
sentatives. The perspectives of the Regional 
House of Representatives on the significance of 
both public and political support for tobacco 
control confirmed this. 

     The Surabaya Civil Service Unit suggested that 
there was a need for clearer regulation of the 
TAPS ban. As the implementer of this regulation, 
the unit discovered that the application of the 
current smoke-free policy was quite difficult due 
to the absence of a legal basis. The unit was only 
able to enforce the TAPS ban in smoke-free areas 

but was unable to prevent the TAPS in other 
areas not regulated in the current policy. An 
informant described the situation as follows: 

“…Regarding the Regional Law 05/2019, there is no 
TAPS ban regulation, (there is) only the policy from the 
mayor (stating) that TAPS must have distance from 
smoke-free areas. We follow the rules that are 
enforced, (but) better-written rules are needed 
because we are the implementers…” 

     Both the health officers and external actors 
suggested that the TAPS ban regulation, for 
example, the bans on OTA and no advertising 
and display at points of sale in Surabaya, 
required improvement. The TAPS ban has been 
in effect in smoke-free areas only, yet there is no 
regulation outside those areas, which was 
described as follows: 

“TAPS ban is regulated for smoke-free areas.” 

     The financial decision-makers of the Financial 
and Asset Management Board reported that the 
TAPS-related revenue was not significant. To 
challenge tobacco control in Surabaya, the 
tobacco industry raised the issue of a TAPS ban 
affecting the economy, but Financial and Asset 
Management Board data revealed that the TAPS 
consistently contributed to less than 4% of local 
revenue since 2015. 

“…Actually, our goal is total TAPS ban, but the regional 
government has rejected (total TAPS ban) due to (the 
potential decrease of) local revenue…” 

     The beneficiaries stated that leadership and 
political will were important in the TAPS ban 
enforcement. This opinion was confirmed by the 
tobacco control experts, the district Bureau of 
Law representing the Kulon Progo local 
government, and the external actors. The parties 
mentioned that both political actors and 
significant interference from big tobacco 
companies strongly influenced the tobacco 
control issue. The Civil Service Police Unit 
reported that continuous socialization of the 
TAPS ban was important, as they determined 
that several local vendors continued to advertise 
tobacco products at their stalls due to their 
ignorance of the TAPS ban regulation. 

     The Kulon Progo district health officers 
emphasized that the regulation did not entirely 
ban the TAPS but only strictly limited them. The 
Financial and Asset Management Board data 
demonstrated that the strict TAPS ban in Kulon 
Progo had decreased advertising tax revenue by 
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only 25% or 0.53% of the total local tax revenue. 
The strict TAPS ban in Kulon Progo was imposed 
as a means of prioritizing public health and did 
not significantly affect revenue. The local 
revenue trend continued to increase as the 
government collected revenue from other 
potential sources. 

     The established alliance concerning the 
tobacco control issue was a prominent enabler 
of smoke-free policy implementation in the 
study locations. Similar to its smoke-free 
monitoring team, the informal alliance in 
Surabaya comprised multidisciplinary experts, 
health professionals, civil society organizations, 
and Non-Governmental Organizations (NGOs). 
This alliance not only focused on supporting 
policy implementation but also advocated a total 
TAPS ban to the government as a means of 
strengthening the existing smoke-free policy. 
Another enabler in Surabaya was public support 
for the smoke-free policy, which was successful 
in encouraging legislators to accept the 
proposed smoke-free policy starting in 2017. 
Academic support also played a significant role 
in providing evidence. Therefore, the approved 
smoke-free policy in Surabaya was based on 
reliable evidence despite the current absence of 
strict TAPS ban enforcement. 

     Similar to Surabaya, Kulon Progo received 
technical assistance from academicians who 
performed public surveys on support for 
tobacco control, which demonstrated that 
around 80-85% of society supported the 
implemented tobacco control measures. The 
other supporting factor in Kulon Progo was the 
technical and financial support from an 
international NGO focusing on preventing 
tuberculosis and lung diseases. Political will also 
conferred significant support for initiating a 
strict TAPS ban. The former regent directly led 
the movement from preparation to 
implementation, which led to the cessation of 
cigarette advertisements in the district. This 
commitment continued when the new regent 
was elected in 2019 and was accompanied by 
regular socialization to re-emphasize public 
understanding of the regulation and youth 
involvement to represent the community’s role 
in tobacco control, which an informant 
remembered as follows: 

“…In 2019, we began to involve regeneration in 
tobacco control, (involving) young people in Kulon 
Progo with activities started from their surroundings.” 

     The tobacco control alliances and activists in 
both Surabaya and Kulon Progo expanded their 
advocacy area by linking the urgency of tobacco 
control measures with related health issues. For 
example, they advocated the urgency of a strict 
TAPS ban to support the aim of the government 
to address stunting. Moreover, the positive 
impact of banning the TAPS was promoted to 
bolster the efforts of the government in creating 
child-friendly cities or districts. 

     In both Surabaya and Kulon Progo, the main 
hindering factor against tobacco control 
measures was the limited human resources in 
the District Health Office, particularly during the 
pandemic. In addition to tobacco control, the 
District Health Office was required to manage 
numerous other programs. Another limitation 
faced by the District Health Office was the small 
policy implementation budget, which was 
described as follows: 

“…in the District Health Office, one person is not only 
responsible for a single agenda but also multiple 
programs…” 

     Promotion and replacement within the local 
government was another factor affecting sub-
national tobacco control enforcement. The 
personnel who were transferred out were not 
replaced by those with the same knowledge, 
delaying the regulatory advocacy process and 
implementation. 

     Currently, only one national regulation has 
mandated a TAPS ban but has not endorsed a 
total TAPS ban. This absence of strong national-
level regulation might lead to regions being 
unable to directly regulate a TAPS ban, thus 
hindering sub-national tobacco control. A 
description of the issue was as follows: 

“Regulations at the national level are not strong, so 
that regulations at the regional level become chaotic 
and confusion arises.” 

     The COVID-19 pandemic, which began in 
March 2020, was identified as an emerging 
obstacle to all tobacco control measures in 
general in both Surabaya and Kulon Progo. The 
pandemic has led to many local government 
departments switching their focus to addressing 
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this communicable disease. Furthermore, it did 
not merely concern workforce refocusing, but 
also involved the budget and priority agenda, 
which was summarized as follows: 

“…In 2020 we were affected by a pandemic so our 
activities declined…” 

DISCUSSION  

     This study investigated the issues of 
Indonesian TAPS ban enforcement from the 
perspectives of different stakeholders and the 
supporting and hindering factors for a sub-
national ban on the TAPS. The findings indicated 
that despite the existing smoke-free policy in the 
studied locations, the TAPS ban implementation 
varied. Evidently, a lack of political will was the 
main hindering factor in the TAPS ban 
enforcement while community participation 
played a significant role in advocating the TAPS 
ban policy.14 

     Many Indonesian districts or cities have 
implemented a smoke-free policy, but less than 
10% of districts or cities have banned OTA.15 
Both Surabaya and Kulon Progo have smoke-
free policies but the TAPS ban enforcement in 
these regions was influenced by differing TAPS 
ban advocacy processes. Kulon Progo has 
implemented a strict TAPS ban for both outdoor 
settings and smoke-free areas, but tobacco 
industry violations have been reported in its 
remote areas. In Surabaya, complex bureaucracy 
has delayed the signing of technical regulations 
for smoke-free policy implementation, while 
competing interests in OTA prohibition and 
refocused policies during the pandemic have 
weakened the TAPS ban enforcement in the city. 
The findings were in line with other studies 
reporting that the partial TAPS ban in Indonesia 
has resulted in potential governmental 
loopholes in terms of tobacco control measures, 
including complex bureaucracy and tobacco 
industry interference.15–17 

     This study determined that the TAPS ban 
enforcement was more feasible when a region 
had leaders with strong political will to support 
a TAPS ban. This was reflected by the success of 
Kulon Progo in banning the OTA and TAPS in 
smoke-free areas, which was due to the strong 
political will and excellent advocacy skills of the 
former regent. Nonetheless, several barriers 
influenced political will: in addition to 
sociocultural factors and the priorities of the 

leaders, tobacco industry interference was 
considered one of the strongest barriers against 
increasing the interest of political leaders in the 
TAPS ban enforcement. Tobacco industry 
networks are well-established and have strong 
governmental links where Indonesia has 
demonstrated the highest tobacco interference 
index score in Southeast Asia.16 Thus, tobacco 
industry lobbying and opposition have resulted 
in competing interests within political parties 
and difficulties in passing control legislation.9 

     Opposing this interference would require 
stronger collaboration across sectoral agencies 
as the District Health Office, the leading sub-
national tobacco control sector, cannot impose 
the measures independently. For example, 
Regional Women Empowerment and Child 
Protection Agency (Dinas Pemberdayaan 
Perempuan dan Perlindungan Anak) support in 
implementing the smoke-free policy in Surabaya 
and Kulon Progo was evident considering that 
excellent smoke-free policy implementation is 
required to achieve the child-friendly district or 
city ideal. 

     The success of Kulon Progo in continuously 
implementing a comprehensive TAPS ban 
suggested the importance of gaining public 
support, specifically by overcoming indifference 
towards the TAPS ban enforcement. The 
potential decrease in household income and 
local revenue (Pendapatan Asli Daerah) was the 
most common argument used by the tobacco 
industry, which is in line with the findings of 
others.5,15 Despite the low revenue from tobacco 
advertisements, this argument nevertheless led 
to competing interests among political actors 
and a lack of public support for banning the 
TAPS.16 In contrast, academicians and com-
munity participation contributed significantly to 
the TAPS ban advocacy and implementation, 
specifically by providing evidence and technical 
guidance to the government, educating the 
community, monitoring and reporting vio-
lations, and assisting the smoke-free policy task 
force in enforcing the TAPS ban. 

     The significant impact of the strong tobacco 
control alliance and community participation 
observed in this study parallels to the study by 
Septono et al  who also urged the imple-
mentation of a comprehensive sub-national 
TAPS ban instead of the current partial TAPS 
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ban.19 Furthermore, continuous public 
education was essential for shaping perceptions 
of the TAPS ban based on several factors: the 
ever-changing nature of the TAPS, the existing 
opinion that the smoke-free policy aims to 
prohibit smoking activities, and the various 
means the tobacco industry has used to exploit 
loopholes in tobacco control measures.9 

     This study highlighted three potential areas 
for further research. The first gap concerns the 
local revenue obtained from the TAPS, which 
was reflected by the data demonstrating that the 
lack of support for implementing a total TAPS 
ban was caused by the potential decreased 
revenue upon such a ban. Some regions have 
proven that a total TAPS ban did not decrease 
their revenue significantly as they were still able 
to obtain revenue from other advertisement 
types, taxation, and other sources. Nevertheless, 
other regions might be unaware of this, hence 
there remains a need for further studies 
calculating the impact of a total TAPS ban on 
local revenue. 

     The second research gap is related to the 
potential benefit of a total TAPS ban. This 
concerns not only the increased income but also 
the potential advantages from other sectors, for 
example, the positive impact of total TAPS bans 
on urban planning, environmental, and health 
sectors. Research focusing on the potential 
benefit of a total TAPS ban can also be used to 
advocate for the implementation of a total TAPS 
ban in other regions as a means of optimizing the 
benefits of a smoke-free policy. 

     The third potential research opportunity is 
Behavioral Change Communication (BCC) 
interventions for reducing smoking prevalence 
at the earliest. Despite the importance of BCC 
interventions to support the success of a total 
TAPS ban and smoke-free policy, studies 
investigating the significance of BCC inter-
ventions remain limited. A total TAPS ban would 
be one of the best prompts for regulating 
smoking behavior and further reducing smoking 
prevalence. Nonetheless, smoking prevention 
should also be initiated at the family and 
community level, for example, by educating 
children and adolescents on the negative 
consequences of smoking and selling cigarettes 
only to those who are older than 18 years. 
Combining policies that regulate smoking 

behavior and BCC interventions that focus on 
protecting youth from tobacco product exposure 
would decrease smoking prevalence further. 

     To the best of the authors’ knowledge, this is 
the first study to compare the TAPS ban 
implementation dynamics in Indonesian regions 
as a means of tobacco control. Thus, this study 
likely provided a comprehensive context of sub-
national TAPS ban enforcement. Multi-sectoral 
stakeholders with different roles and 
responsibilities in tobacco control and health 
promotion were also considered with the aim of 
gaining different perspectives on the TAPS ban. 
Understanding the situation and factors 
influencing the TAPS ban enforcement may 
enable sub-national governments to develop a 
TAPS ban policy as a recommended tobacco 
control measure. This study had two limitations: 
First, quantitative data related to the TAPS ban 
enforcement in the study locations were not 
reported due to inadequate data for statistical 
analysis. Second, the study scope was limited to 
two locations in Java only, thus leaving a context 
gap for other islands in terms of the TAPS ban 
enforcement. 

CONCLUSION AND RECOMMENDATION 

     The TAPS ban policy has demonstrated non-
negligible economic and health benefits in many 
countries that have ratified the World Health 
Organization (WHO)-FCTC. It has also high-
lighted the importance of a comprehensive ban 
on TAPS in Indonesia as a means of reducing the 
smoking epidemic in the country. Considering 
the lack of a comprehensive sub-national TAPS 
ban, there is a need to strengthen the TAPS ban 
enforcement mandate by revising Government 
Regulation No. 109 of 2012 and starting a more 
comprehensive TAPS ban as part of the smoke-
free policy in Indonesia, particularly in the sub-
national level. It might be challenging to both 
initiate and implement a TAPS ban but the 
potential benefits would be worthwhile. 

     Smoke-free policies have been implemented 
in Surabaya and Kulon Progo with different 
TAPS ban enforcement. Kulon Progo has 
initiated a stricter TAPS ban for outdoor settings 
and smoke-free areas, while TAPS ban 
enforcement in Surabaya was hindered by 
several factors including the pandemic. 
Reflecting on Kulon  Progo’s  experience,  a  strict 
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TAPS ban requires strong political will and 
advocacy skills among the local government, 
followed by continuous public education on the 
TAPS ban. These measures will also be required 
to reduce conflicts of interest among political 
parties and to close loopholes in the existing 
smoke-free policy. Further collaboration be-
tween government, academia, and community 
organizations will also be needed in improving 
public perception, which will lead to the smooth 
implementation of a total sub-national TAPS 
ban. 
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ARTICLE INFO  ABSTRACT 
Many experts agree and believe that the COVID-19 vaccine is the 
best way to control the COVID-19 pandemic in a sustainable 
manner. Each type of vaccine has different side effects and 
effectiveness. Meanwhile, information regarding the relationship 
between the type of COVID-19 vaccines and side effects in real 
populations, especially in Indonesia, is still limited. The aim of this 
study was to investigate the association between COVID-19 post-
vaccination side effects and COVID-19 vaccine type. From April to 
June 2022, a cross-sectional quantitative study will be conducted 
in Bekasi City, West Java, Indonesia. The population consists of all 
1,885,014 residents of Bekasi City who have received the first dose 
of COVID-19 vaccination. The samples obtained were 428 
respondents from online surveys employing a purposive sampling 
technique. Among 428 participants, there were 50.50% received 
Inactivated Virus (Sinovac/Sinopharm), 23.80% Viral Vector 
(AstraZeneca), and 25.70% mRNA (Moderna/Pfizer-BioNTech). 
The adjusted analysis showed a significant correlation between 
the type of viral vector vaccine (OR: 26.60; 95% CI: 11.04-64.30) 
and the type of mRNA vaccine (OR: 1.80; 95% CI: 1.17-3.04) with 
side effects of COVID-19 vaccination. There was a correlation 
between the type of vaccines with side effects after controlled 
variables of sex and history of infection. 
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INTRODUCTION 

     The world's media covered the discovery of 
the first Coronavirus Disease 2019 (COVID-19) 
case in Wuhan, China, in December 2019.1 WHO 
declared that COVID-19 had been classified as a 
pandemic on March 11, 2020.2 According to 
reports, there were 430,257,564 confirmed 
cases of COVID-19 worldwide as of February 25, 
2022, with 5,922,047 deaths. As of February 25, 
2022, there has been 147,568 fatalities and 
5,457,775 confirmed cases of COVID-19 
reported in Indonesia.3  

     A COVID-19 vaccination, in the opinion of 
many specialists from several nations, is the 
greatest option to both permanently contain the 
pandemic and lower COVID-19-related morbid-
ity and mortality.4 It is hoped that the COVID-19 
vaccination will reduce the incidence of COVID-
19 in the future.5 The Indonesian government 
had set a target for vaccination at the national 
level to be 208,265,720 people. As of April 7, 
2022, the total dose 1 vaccination throughout 
Indonesia has reached 197,243,959 doses 
(94.71%) of the vaccination target.6 

     The types of COVID-19 vaccines available in 
Indonesia include Sinovac, Sinopharm, 
AstraZeneca, Moderna, Novavax, and Pfizer-
BioNTech. The six types of vaccines have 
different side effects and effectiveness. Other 
moderate local side effects including pain, 
redness, and swelling at the injection site are 
possible side effects that people may have after 
receiving the COVID-19 vaccine. Fever, muscular 
pains, fatigue, feeling unwell, nausea, vomiting, 
headaches, dizziness, chills, sleepiness, and 
changes in appetite are just a few of the systemic 
side effects. The COVID-19 vaccine's side effects 
are common and safe, thus the general public 
shouldn't be concerned about them. This proves 
that the body has reacted to the vaccination, 
particularly the antigen (molecule that initiates 
an immune response), and is getting ready to 
defend itself against the virus. Due to worries 
regarding vaccination safety and potential 
adverse effects, many people in various 
industrialized and developing nations are still 
apprehensive and reluctant to get the COVID-19 
vaccine.7,8  

     It is still unknown if there is a connection 
between the kind of vaccine and the side effects 
observed by residents of Bekasi City because 
descriptions of COVID-19 vaccine side effects by 

types of vaccine used in the general population 
are still limited, especially in Indonesia.  For 
example, a study conducted by Supangat et al, 
which only compared the side effects of one type 
of vaccine based on the first and the third dose 
in medical clerkship students in Jember, 
Indonesia.9 Then the research conducted by 
Djanas et al, also only explained the side effects 
of one type of vaccine on national referral 
hospital staff in Indonesia.10 Based on the 
information provided above, a research was 
done to ascertain how the kind of COVID-19 
vaccination and the side effects in the 
community of Bekasi City in 2022 relate to one 
another. 

MATERIAL AND METHOD 

     From April to June 2022, a cross-sectional 
study conducted in Bekasi City. The results of 
measuring both local (pain at the injection site, 
redness, and swelling) and systemic (fever, 
dizziness, headache, feeling unwell, fatigue, 
nauseous vomit, muscle ache, chills, sleepy, and 
changes in appetite) side effects of the COVID-19 
vaccination were used to determine the 
dependent variable.  The independent variable is 
the type of COVID-19 vaccine with measure-
ments of inactivated virus (Sinovac/ 
Sinopharm), viral vector (AstraZeneca), and 
mRNA (Moderna/Pfizer-BioNTech). Then, there 
are covariate variables, namely age with cut-off 
point mean, sex, history of COVID-19 infection, 
and history of comorbidities such as hyper-
tension, kidney, diabetes, cardiovascular, and 
respiratory disease. All residents of Bekasi City 
who received the first dose of COVID-19 
vaccination are included in the population. The 
calculation of the minimum number of samples 
is carried out using a two-sided hypothesis test 
formula with a 95% confidence level where P1 = 
0.22 and P2 = 0.39 so that the minimum total 
number of samples is 372 respondents.11,12 

     The number of samples that were successfully 
obtained in the research was 428 respondents 
with the criteria of individuals living in Bekasi 
City, aged 18 years and over, have received the 
first dose of vaccination evidenced by a vacci-
nation card and filling out the questionnaire 
completely.     

     The sampling technique used snowball 
sampling because the researcher collecting data 
from the first participants and then asking them 
to recommend more possible participants who 
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match the research requirements through social 
media. Data were collected using an electronic 
questionnaire (Google Form). Data obtained 
from the online questionnaire will be checked 
again by the researcher, whether the answers 
are complete and appropriate or not. Through 
social media platforms including WhatsApp, 
Instagram, Line, and Email, questionnaires were 
circulated. The distribution of the questionnaire 
link was carried out for 9 days.  

     The quantitative phase's data analysis em-
ployed a logistic regression model to clarify the 
adverse effects of various COVID-19 vaccine 
types. To choose a candidate as the independent 
variable, a bivariate (chi-square) analysis was 
carried out initially. In the second stage, the 
adjusted analysis took into account all 
parameters (kind of COVID-19 vaccine, history 
of COVID-19 infection, and history of 
comorbidities) with a p-value of 0.25 in the first 
phase. However, the variables of age and sex 
were analyzed with multivariate analysis 
because the variables are considered important 
and considered to be related to the side effects of 
COVID-19 vaccination. In the multivariate 
analysis, the crude odds ratio and adjusted odds 
ratio were evaluated at = 0.05 with a 95% 
confidence interval (95% CI). SPSS software 
(27th version, International Business Machines 
Corp., New York) was used for all statistical 
analysis. This was given acceptance by the 
National Veteran Development University of 
Jakarta's Health Research Ethics Commission, 
with approval number 302/VI/2022/KEPK. 

RESULTS 

     The number of respondents was 428 people 
who live in the city of Bekasi. Based on COVID-
19 vaccine and demographic data, the majority 
of respondents received vaccination with the 
Sinovac (46.30%), the majority of respondents 
were older than 22 years (64.50%), female 
(57.70%), had no history of COVID-19 infection 
(87.90%), and had no comorbid history (90%) 
(Table 1). The definition of comorbid history is a 
disease experienced by respondents such as 
hypertension, diabetes, kidney disease, 

cardiovascular disease, respiratory disease. The 
majority of respondents (50.50%), according to 
the viral type, had the inactivated virus type 
vaccination (Table 2). According to COVID-19 
side effects, the majority of respondents 
reported local side effects, such as pain at the 
injection site (78.30%), and systemic 
side effects, such as muscle pain (67.50%) and 
not feeling well (52.30%) (Figures 1 and 2). 

Table 1. Distribution of Respondents Based on 
COVID-19 Vaccines, Demographic Data, 

History of Infection & Comorbid in Bekasi, 
Indonesia 

Variable n = 428 % 
Types of COVID-19 
Vaccines 

  

Sinovac 198 46.30 
Sinopharm 18 4.20 
AstraZeneca 102 23.80 
Moderna 12 2.80 

Age (Years) 
 

 

< 22  152 35.50 
≥ 22  276 64.50 

Sex   
Male 181 42.30 
Female 247 57.70 

History of COVID-19 
Infection 

 
 

No 376 87.90 
Yes 52 12.10 

Comorbid history   
No 385 90 
Yes 43 10 

Source: Primary Data, 2022 

Table 2. Distribution of Respondents by 
COVID-19 Vaccine Virus in Bekasi Indonesia 

Variable n = 428 % 
Types of Virus Vaccine 
COVID-19 

  

Inactivated Virus 
(Sinovac/Sinopharm) 

216 50.50 

Viral Vector 
(AstraZeneca) 

102 23.80 

mRNA 
(Moderna/Pfizer-
BioNTech) 

110 25.70 

 Source: Primary Data, 2022
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Source: Primary Data, 2022 

Figure 1. Distribution of Respondents Based on Local COVID-19 Vaccination Side Effects 

 

 

Source: Primary Data, 2022 

Figure 2. Distribution of Respondents Based on Systemic COVID-19 Vaccination Side Effects

     According to the results of multiple logistic 
regression, those who received the COVID-19 
viral vector vaccine (AstraZeneca) had a 26.64 
times (95% CI: 11.04-64.30) higher risk of 
developing systemic side effects than those who 
received the inactivated virus COVID-19 vaccine 
(Sinovac/Sinopharm). Additionally, respon-
dents who received the COVID-19 vaccination 
with mRNA (Moderna/Pfizer BioNTech) had a 
1.89 times (95% CI: 1.17-3.04) higher risk of 
developing systemic side effects than respon-
dents who received the COVID-19 vaccination 
with inactivated virus (Sinovac/Sinopharm) 
(Table 3).  

 

DISCUSSION  

     In this study, the main independent variable 
was the type of COVID-19 vaccine. This type of 
vaccine is divided into 3 categories according to 
the type of virus, namely inactivated virus, viral 
vector, and mRNA. The samples were 428 
respondents. The findings indicated that the 
inactivated viral vaccine (Sinovac/Sinopharm) 
was a vaccination that the majority of 
responders had received. According to Hatmal et 
al.'s research from 2021, the majority of 
respondents had the Sinopharm vaccine, which 
uses an inactivated virus.13 

78.30%

12.90%

24.30%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

Pain at the injection site

Redness

Swelling

Local

40.60%

22.70%

22.20%

52.30%

36.00%

8.20%

67.50%

14.00%

41.80%

17.10%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%

Fever

Dizzy

Headache

Feeling unwell

Fatigue

Nauseous vomit

Muscle ache

Chills

Sleepy

Changes in appetite

Systemic



89 of 92 Alifia Maharani Setyoputri, et al | MKMI | 19(2) | 2023 | 85-92 

 

 
 

Table 3. The Relationship Between Types of COVID-19 Vaccines and Side Effects of COVID-19 
Vaccinations in Bekasi Indonesia 

Variable 

Side Effects of COVID-19 
Vaccination Unadjusted Adjusted 

Local Systemic 
 n = 181 n = 247 OR (95% CI) p-value OR (95% CI) p-value 

Types of COVID-19  
Vaccines 

Inactivated Virus  128 88 1  1  
Viral Vector 6 96 25.87 (10.67-

62.74) 
0.00 26.64 (11.04-

64.30) 
0.00 

mRNA 47 63 1.86 (1.15-
3.00) 

0.01 1.89 (1.17-
3.04) 

0.00 

Age (Years)     
< 22  65 87 1   
≥ 22  116 160 1.04 (0.65-

1.65) 
0.86  

Sex     
Male 82 99 1  1  
Female 99 148 1.60 (1.01-

2.52) 
0.04 1.60 (1.02-

2.50) 
0.03 

History of COVID-19 
Infection 

    

No 166 210 1  1  
Yes 15 37 2.21 (1.12-

4.37) 
0.02 2.20 (1.11-

4.35) 
0.02 

Comorbid History     
No 156 229 1   
Yes 25 18 0.81 (0.41-

1.62) 
0.56  

Source: Primary Data, 2022 
 

     The findings revealed that most respondents 
had local side effects, namely pain and swelling 
(Figure 1). The majority of respondents also 
experienced systemic side effects, such as 
muscle pain and not feeling well. Similar to this, 
from the research study of Supangat et al the 
most common side effects following the first 
dose were pain at the injection site and malaise.9 
Experiencing some mild to moderate side effects 
is common when receiving vaccinations. It is 
proved that the immune system responds to the 
vaccine, in particular to antigens (substances 
that trigger an immune response), and prepares 
to fight the virus.14 

     The findings indicated that the majority of 
respondents were older than 22. The majority of 
responders, according to Riad et al.'s study, are 
older than 22.15 The majority of respondents in 
this study are female. A study by Djanas et al 
which discusses the side effects of COVID-19 
vaccination explained that the majority of 
respondents from this study were also female.10 

     Based only on data from respondents who 
filled out the Google form, the majority of 
respondents did not previously have COVID-19 
infection. This result is consistent with a study 
by Tsai et al which found that the majority of 
respondents had no prior history of COVID-19 
infection.16 Most of the respondents had no 
history of comorbid conditions. The majority of 
respondents in Rosiello et al.'s study did not 
have a history of hypertension, diabetes, heart 
disease, or lung disease.17 

     After adjusting for the gender variable and a 
history of COVID-19 infection, the findings of the 
multivariate analysis revealed a strong 
correlation between vaccine type and side 
adverse effects. In comparison to respondents 
who received the COVID-19 vaccination with the 
inactivated virus (Sinovac/Sinopharm), respon-
dents who received the COVID-19 viral vector 
(AstraZeneca) vaccine were 26.60 times (95% 
CI: 11.044-64.304) more likely to experience 
systemic side effects.  Additionally, respondents 
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who received the COVID-19 vaccination with the 
mRNA type (Moderna/Pfizer BioNTech) were 
1.80 times (95% CI: 1.17-3.04) more likely to 
experience systemic side effects than those who 
received the COVID-19 vaccination with the 
inactivated virus type (Sinovac/Sinopharm). 
According to a research conducted in Malaysia 
by Elnaem et al compared to the Pfizer-
BioNTech and Oxford-AstraZeneca vaccines, the 
Sinovac vaccine showed much less side effects. 
Depending on the COVID-19 vaccine adminis-
tered, different adverse effects may occur after 
COVID-19 vaccination.18 According to the study 
by Alhazmi et al people who received the 
AstraZeneca vaccine were more likely to have 
systemic side effects such fatigue and fever than 
those who received the Pfizer-BioNTech or 
Sinovac vaccinations.19 

     The AstraZeneca vaccine is a type of viral 
vector with genetically modified adenovirus that 
has been attenuated. Adenovirus is a type of 
virus that can trigger fever (systemic side effect). 
Moderna and Pfizer-BioNTech vaccines are 
types of mRNA with components of genetic 
material that are chemically synthesized and 
engineered to resemble certain germs or 
viruses.20 

     The findings of the multivariate analysis 
revealed a strong correlation between the 
history of COVID-19 infection and the 
side effects of COVID-19 vaccination. In 
comparison to responders without a history of 
COVID-19 infection, those with a history of 
infection are 2.20 times more likely to 
experience systemic side effects after the 
COVID-19 vaccinations. This result is consistent 
with a research by Tissot et al which discovered 
that people with a history of COVID-19 infection 
usually reported signs of local and systemic 
adverse effects. This could be attributed to the 
increased immunogenicity resulting from the 
COVID-19 vaccination.21 

     Furthermore, compared to male respondents, 
female respondents were 1.60 times more likely 
to be at risk of systemic COVID-19 vaccine 
side effects. Similar with the research of Riad et 
al that female is a risk factor for the side effects 
of the COVID-19 vaccine.22 Young women usually 
develop a stronger immune response than adult 
men, so women are more at risk of experiencing 
the side effects of the COVID-19 vaccination.23 

     Weaknesses of this study is the possibility of 
information bias because of the online data 
collection. However, this was done because of 
data collection during the COVID-19 pandemic. 

CONCLUSION AND RECOMMENDATION 

     The majority of respondents were female, 
older than 22 years old, without a history of 
COVID-19 infection and comorbid, and had 
received an inactivated virus (Sinovac) 
vaccination. They also reported having local side 
effects of pain, systemic side effects of muscle 
pain, and generalized side effects of feeling 
unwell. After adjusting for gender-specific 
factors and COVID-19 infection history, there is 
an association between vaccine type and side 
effects of COVID-19 vaccination. The COVID-19 
viral vector (AstraZeneca) and mRNA 
(Moderna/Pfizer BioNTech) vaccine types have 
more systemic side effects than inactivated 
viruses (Sinovac/ Sinopharm). 

     The advice that can be given to the community 
is not to worry if they experience side effects 
after vaccination. As long as it is available, they 
can select an inactivated viral vaccination if they 
desire a vaccine with little side effects. Other 
researchers are expected to add a second dose of 
the COVID-19 vaccine and a booster and add 
other less common side effects for further 
investigation. 
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ARTICLE INFO  ABSTRACT 
Public health problems and decreased environmental health can 
be caused by pesticides because they are dangerous toxic 
substances. Pesticides have had a risky impact on farmers in 
Jonggol village. Assessing the risk of pesticide exposure to 
drinking water sources in agricultural areas in Jonggol village in 
2022 is the aim of this study. The research used the Environmental 
Health Risk Assessment study. Conducting interviews with 
questionnaires, measuring pesticides in drinking water sources, 
and observing are part of the research data collection. The results 
of research conducted at 3 points only found pesticides at the first 
point, namely in the well water in Kampung Kujang with a value 
above the standard of 0.0855 mg/l the location is only 2 m from 
the agriculture. In the next two points, namely well water in Karni 
village and river water in Bengkok village, no pesticides were 
detected and the distance from the agriculture was 20 m. Most of 
the water from wells in agricultural areas is consumed by farmers 
for drinking. The calculation result was 0.00246 mg/kg/day for 
non-carcinogenic intake values (real-time) and 0.001056 
mg/kg/day for carcinogenic intake values (real-time). The results 
showed there was no non-carcinogenic risk with RQ value of ≤ 1 
with a value of characteristics of non-carcinogenic risk was 0.246. 
The conclusion is that both in real-time and in a lifetime, farmers 
in Jonggol village are already at risk. The risk of health problems 
for farmers can be reduced by the importance of protecting 
farmers by carrying out risk management. 
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INTRODUCTION 

     Water is vital in supporting living things. 
Therefore, water supply must be adequate, safe, 
and easy to access. Increasing access to safe 
drinking water can be beneficial for health, so 
every effort needs to be made to get safe 
drinking water.1 Drinking water is water that 
has met health requirements, through the 
treatment process or not through the treatment 
process but can be drunk directly by the 
community.2 One of the sources of drinking 
water is groundwater. Groundwater is water in 
a saturated area underground and moves in the 
soil contained in the spaces between the grains 
of soil that form it and in the cracks of rocks.3 
Water is a very important element needed by 
living things, especially humans.4 The water 
needed by humans is clean water suitable for the 
use that can be used to meet daily needs, 
especially for drinking water purposes.4 
Drinking water is water that goes through a 
treatment process or without a treatment 
process that can meet health requirements and 
can be drunk immediately.5 

     Pesticides are toxic materials that have the 
potential to harm the environment and 
biodiversity, causing resistance, resurgence, the 
emergence of new pests, as well as disruptions 
to human health and other living things, so they 
must be managed with caution.5 According to 
Sumardiyono, fungicide is a type of pesticide 
used to kill or inhibit the development of fungi. 
Fungicide comes from two words in Latin: 
fungus and credo. Fungus, plural of fungi, means 
mushrooms, while caedo is killing.6 In 
Indonesian, the word becomes fungicidal. 
According to the European Food Safety 
Authority acute toxicity of difenoconazole had 
oral Lethal-Dose 50 in rats of 1453 mg/kg bb, 
oral Lethal-Dose 50 in mice > 2000 mg/kg bb, 
Lethal-Dose 50 dermal in rabbits > 2010 mg/kg 
bb and inhaled LD50 in rats > 3.3 mg/L (4 hours 
exposure). The maximum limit value of triazole 
pesticide residues as difenoconazolezole in 
water is 0.1 ppb or 0.1 μg/l and has a reference 
dose value of 0.01 mg/kg/day.7 

     Several studies of water contamination by 
pesticides in Canada, China, and Sri Lanka found 
that pesticide residues had polluted waters in 
agricultural settlement areas. In the country of 
Sri Lanka, of the twenty pesticides tested, ten 
were detected in the water samples 

(pretilachlor, oxyfluorfen, thiamethoxam, 
chlorantraniliprole, fenobucarb, fipronil, 
diazinon, etofenprox, Tebuconazole, and 
captan) and concentrations of all detected 
pesticides exceeded national regulatory 
threshold limits.8 In Canada, pesticides were 
detected consistently throughout all locations in 
water samples for both sampling years. Overall, 
concentrations were 3 times higher in 2020 
when river discharge was ~2 times higher.5 In 
China, multiple pesticide residues found in 
surface water were consistent with those in 
topsoil, suggesting a potential risk of water 
contamination in the rice-vegetable rotation. 
Water that has been polluted by pesticides in 
agricultural settlements will increase the risk of 
residents experiencing poisoning from consum-
ing this drinking water source.9 

     Some researches and cases of pesticides in 
Bogor are that the proportion of respondents 
who have heard the term pesticide is the highest 
in Bogor Regency at 84.6%. Of this proportion, 
more than 86.6% know how to use 
pesticides/insecticides and more than 88.4% 
know how to store them. The proportion of 
respondents who used Personal Protective 
Equipment (PPE) in Bogor research was 
relatively low (no more than 22.6%). Cases of 
poisoning of drinking water sources have 
occurred in Bogor; as many as 51 students in 
Bogor have experienced poisoning and it has 
been identified that the poisoning comes from 
groundwater.10  

     Jonggol Village is one of the villages in the 
Jonggol District, West Java. Jonggol village has 
the majority of farmers spraying and mixing 
pesticides. Farmers in Jonggol Village also 
consume raw water on average in agricultural 
areas. The duration of activities in agricultural 
areas with a high level of pollution has the 
potential to causes disease disorders, both 
carcinogenic and non-carcinogenic. Several 
factors, including the duration of exposure, last 
contact, length of work, dosage, temperature, 
humidity, wind direction, and speed, pesticide 
residues in food, age, gender, smoking habits, 
knowledge, Personal Protective Equipment, and 
counseling influence pesticide exposure.10 
Environmental Health Risk Analysis (EHRA), or 
in Indonesia, called Analisis Risiko Kesehatan 
Lingkungan (ARKL), is the process of estimating 
the risk of exposure to a toxic agent to human 
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health, including identifying uncertainty factors 
and taking into account the characteristics 
inherent in a toxic agent that is characteristic of 
a specific target. A total of five steps in the 
implementation of EHRA are hazard identi-
fication, dose-response analysis, exposure 
analysis, risk characteristics, and risk manage-
ment.11 

     Jonggol Village was chosen as the research 
area because most farmers still actively use 
pesticides to overcome pests (Plant Disturbing 
Organisms). Based on the results of studies 
conducted on permanent farmers in Jonggol 
Village, it is known that 8 out of 10 permanent 
farmers interviewed have been farming in 
Jonggol Village for more than 10 years with an 
average length of farming is 8 hours/day. In 
addition, some farmers have experienced health 
problems, at risk of non-carcinogenic or 
carcinogenic risks. Based on the observations, 
the location of raw water sources in agricultural 
areas has poor sanitation.  

     There are pesticide spraying equipment and 
bottles of pesticides of fungicidal materials 
around the raw water source which has polluted 
the raw water in Jonggol. In the observation 
activity, farmers do not use personal protective 
equipment according to procedures. After 
spraying pesticides, they draw well water (raw 
water source) without cleaning their bodies first 
from pesticide exposure.  

     Many farmers experience carcinogenic health 
risks, including dizziness, headache, nausea, and 
vomiting. There is a farmer who is at risk of 
carcinogenic disease, cancer, and tumors. In 
observation activities, some farmers carry out 
burning activities such as burning garbage, 
smoking, and consuming burnt food which 
increase the carcinogenic risk. Therefore, based 
on the results of previous studies and 
preliminary research in many countries, 
researchers want to examine the level of 
environmental health risks due to exposure to 
pesticide residues of fungicidal substances in the 
habit of consuming drinking water in agri-
cultural residential areas in Jonggol village, 
Bogor regency in 2022. 

MATERIAL AND METHOD 

     This descriptive study used the EHRA 
method. EHRA is a method used to estimate the 

risk of exposure to a toxic agent to human 
health. EHRA focuses on the exposure of 
pesticides to fungicidal ingredients through 
drinking water sources located in agricultural 
locations based on the habit of consuming raw 
water in agriculture, with the subject being 
farmers. EHRA can also be used to account for 
characteristics in toxic agents that are targeted 
specifically. This research was carried out in 
the Jonggol village farm, lasting 6 months from 
January 2022 to June 2022. The research 
finished on 7 June 2022, with a total sample of 
91 farmers. 

     One way to test pesticide residues in water 
sources is to use gas chromatography 
techniques. Chromatography is the separation 
of a mixture of components based on the 
difference in the degree of interaction with the 
two phases of the separator material. In the 
mixture to be separated, the phase of motion is 
brought, which is then forced to move or 
filtered through the stationary phase due to the 
influence of heavy forces or other forces.  

     The samples were samples of permanent 
farmers who carried out pesticide mixing and 
spraying activities. Environmental samples 
were taken from 3 samples of drinking water 
sources, those were Point 1 of Kujang Village 
Well Water, point 2 of Bengkok Village River 
Water, and point 3 of Karni Village Well Water. 

     Sampling was done by listing agricultural 
villages, observations on sanitary hygiene, and 
interviews with farmers who sprayed and 
mixed pesticides. Samples of well water and 
river water collected that day as soon as 
possible were taken to the Center for Quality 
and Goods Control laboratory of the Ministry of 
Trade of the Republic of Indonesia. Ethical 
Clearance Number of this research was 
Number: Ket 274/UN2.F10.D11/OOM.00.02/ 
2022. 

RESULTS 

     Based on the results of pesticide 
concentration measurements at 3 points in the 
Jonggol village agricultural area, it is found that 
the highest concentration of pesticide residues is 
at point 1 or 0.08 mg/L. The lowest 
concentration of pesticide residues is found at 
point 2, the Bengkok village river water area and  
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area 3, the Karni Village well water, which is 
undetected (Table 1). The quality standard value 
for difenoconazole pesticides in water is 0.10 
ppb. 

     Based on Table 2, the average age of farmers 
in Jonggol Village is 55.31 years the average 
height of the respondents is 162.85 cm and the 
average weight of the respondents is 60.68 kg. 
Farmers' exposure duration obtained a mean 
value of 7.95 hours/day and a median of 8 
hours/day. The frequency of farmers' exposure 
obtained a mean value of 342 days /year and a 
median value of 346 days/year. The duration of 
farmers' exposure obtained a mean value of 
29.77 years and a median of 28 years.  

     Based on Table 3, the risk factors for farmers 
in the habit of wearing gloves are that most of 
them are not wearing gloves when mixing and 
spraying pesticides, which is 94.50%; for the 
habit of wearing boots, most of them does not 
wear boots when mixing and spraying 
pesticides, which is 94.50%. For the habit of 
wearing protective clothing, all farmers wear it 
when spraying and mixing pesticides, which is 
100%. However, for the habit of bathing and 
changing clothes after spraying pesticides, they 
mostly does not take a shower and change 
clothes after spraying at 87.90%. Most of the 
farmers wash their hands after using pesticides 
at 97.80%. 

     Based on Table 4, the calculation results of 
non-carcinogenic real-time intakes, it is found 
that the minimum intake value is 0 
mg/kg/kg/day, while the maximum intake is 0. 
mg/kg/kg/day. The results of the calculation of 

carcinogenic real-time intake, it is found that the 
minimum intake value is 0 mg/kg/day, while the 
maximum intake is 10.56 x 10-4mg/kg/day. 

     Based on Table 5, the possibility of incurring 
carcinogenic risks can be amplified by finding 
the Critical Effect of exposure to the pesticide 
Difenoconazole. Based on research in Jonggol 
Village, possible risks can be strengthened based 
on public health profiles in terms of public 
health. In the variable of health problems or 
disease complaints for one year, = there were 
74.70% of the farmers who experienced 
respiratory disorders, and the percentage of 
farmers who experienced indigestion is at 
48.40%. Most farmers also have the habit of 
smoking, which is 72.50%, carrying out burning 
activities, which is 95.60%, living in areas 
around agricultural locations, which is 96.70%, 
and consuming burnt food, which is around 
78%. 

Table 1. Results of Pesticide Residue 
Measurement in Agricultural Settlement Areas 

in Villages Jonggol 

Samples 
Time 

Retrieval 
Result Average 

Point 1 
(Well Water 
Kujang 
Village) 

09.30 0,0855 
mg/L 

 

0,0855 
mg/L 

Point 2 
(Well Water 
Bengkok 
Village) 

10.15 Not 
Detected 

 

Point 3 
(Well Water 
Karni Village) 

11.02 Not 
Detected 

 

Source: Primary Data, 2022

 

Table 2. Distribution of Farmers Charasteristic in Jonggol Village  
Variabel n Mean Median SD Min Max 

Age (Year) 91 55.31 55 10.87 31 79 
Body Height (cm) 91 162.85 165 8.73 140 182 
Body Weight (kg) 91 60.68 60 9.31 42 82 
Duration Of Exposure (Hours/Day) 91 7.95 8 0.27 6 8 
Duration Of Time (Years) 91 29.77 28 11.94 10 62 
Frequency Of Exposure (Days/Year) 91 342 322 15.57 221 355 

Source: Primary Data, 2022 
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Table 3. Distribution of Risk Factors for 
Farmers in Jonggol Village 

Characteristics n = 91 % 
The Habit of Wearing 
Gloves 

  

Yes  5 5.50 
No 86 94.50 

The Habit of Wearing 
Boots 

  

Yes  5 5.50 
No 86 94.50 

The Habit of Wearing a 
Mask 

  

Yes  15 16.50 
No 76 83.50 

The Habit of Wearing 
Protective Clothing 

  

Yes  91 100 
No 0 0 

The Habit of Bathing 
and Changing Clothes 

  

Yes  11 12.10 
No 80 87.90 

The Habit of 
Handwashing 

  

Yes  89 97.80 
No 2 2.20 

Source: Primary Data, 2022 
 

Table 4. Results of Calculation of Non-
Carcinogenic & Carcinogenic Realtime Intake 

& Risk Quotient for Farmers in Jonggol Village 

Non-Carcinogenic 
Intake 

Intake Realtime 
Non-Carcinogenic 

Minimum Maximum 
Realtime 
(ml/kg/day) 

0 0.00246 

Non-Carcinogenic 
Intake 

Carcinogenic Realtime 
Intake 

Minimum Maximum 
Realtime 
(mg/kg/day) 

0 0.001056 

Risk Quotient (RQ) Minimum Maximum 
Realtime 0 0.246 

Source: Primary Data, 2022 

DISCUSSION  

     The pesticides in drinking water sources in 
agricultural and residential areas is the pesticide 
difenoconazole. When it is compared to the 
threshold from the European Protection Agency 
(EPA) and Integrated Risk Information System 
(IRIS), it is said to be above the upper threshold 
value of 0.0085 mg/l. However, the threshold 
value determined by American Conference of 
Governmental Industrial Hygienists (ACGIH) 
and Occupational Safety and Health 

Administration (OSHA) is intended for workers 
who work for 8 hours per day, while the value 
determined by ACGIH is for 10 hours per day.  

     In the results of measuring pesticide 
concentrations at 3 points in the Jonggol Village 
Agricultural Area, it is found that the highest 
concentration of pesticide residues is at point 1 
or 0.0855 mg/L. The lowest pesticide residue 
concentration is found at point 2, the Bengkok 
Village River Water area, and area 3, the Karni 
Village well water, which is undetected. The 
quality standard value for difenoconazole 
pesticides in water is 0.1 ppb. The concentration 
value of difenoconazole pesticides in Kujang 
Village exceeds the quality standard of 0.0855 
mg/l for a quality standard of 0.1 ppb or 0.0001 
mg/l. Thus, the pesticide difenoconazole has 
polluted the raw water in the Well Water of 
Kujang Village. As many as 5 families routinely 
consume water in the Kujang Village well and 
the distance between the Kujang Village Well 
Water and agriculture is about 2 meters. In 
Bengkok Village, about 7 families use river water 
and the distance of river water to the farm is 
about 20 meters. There are about 10 families 
that use well water sources in Karni Village and 
the distance of Well Water in Karni Village is 
about 20 meters from the agricultural location. 
Related to the distance, not comparing with the 
location of Well Water and River Water with a 
radius that is quite far from the agricultural 
location. 

     Although both are located in agricultural and 
residential areas, there are only pesticide 
residues in the wells in Kujang Village; this can 
be strengthened because, during field activities 
and observations, the color of the well water in 
Kujang Village is different from the Well Water 
in Jagaita Village and Karni Village. The color of 
the water is slightly whitish in the Well of Kujang 
Village. Well Water's location as a drinking 
water source in Kujang Village also has 
inadequate sanitation. There are bottles used for 
spraying pesticides and tools for mixing and 
spraying pesticides, and farmers do not take a 
shower immediately after spraying pesticides. 
The pesticide residue can be decomposed by the 
air or attached to the farmer's body, hence when 
taking well water, pesticide residue can stick to 
the bucket held by the farmer, or pesticide 
particles can fall into the well.7 If pesticide 
residues damage groundwater quality, they can 
see the contours of water flow in Kujang Village 
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Agriculture or use an accurate altimeter 
application.  

     One of the things that cause the presence of 
difenoconazole pesticide residues is that during 
field observation activities, the majority of 
farmers have poor sanitary personal hygiene to 
increase the risk of transferring pesticides to 
farmer bodies or spraying or mixing tools that 
can pollute well water through the air or 
pesticide particles that are from farmers when 
they are about to take water. The distance also 
affects because the distance of the well water 
that has difenoconazole pesticide residues is 
only about 2 meters from the rice fields and rice 
field environment surrounds the well water. In 
contrast to the well water in Karni Village and 
River Water in Jagaita Village, the distance with 
the rice fields is approximately 10 m and not too 
close to the rice field location, so the closer the 
distance to the rice fields, the higher the risk of 
well water being polluted by difenoconazole 
pesticide residues. Hence, the radius of the 
riskiest distance for raw water sources exposed 
to pesticides is approximately 2 meters from the 
agricultural location. Research in Sri Lanka also 
shows that drinking water sources that are 
closer to agricultural residential areas will have 
a higher risk of being contaminated with 
agricultural residues from spraying pesticides 
on agriculture. This is because the concentration 
of pesticides will accumulate more in the land 
closest to agricultural residential areas with the 
most pesticide spraying activities on site. The 
accumulation of pesticides will contaminate 
groundwater which will contaminate drinking 
water sources in wells in agricultural residential 
areas which will be consumed as drinking water 
for farming residents.8 

     In the field research activities, when 
conducting interviews and observations, it was 
found that farmers in Jonggol Village most often 
use pesticides for pesticide mixing and spraying 
activities with the brand 'E-Score' and after 
research that the pesticide is a fungicide and 
contains pesticides in the form of a type of 
triazole with the specific name of the pesticide, 
difenoconazole. Farmers also carry out 
fertilization activities, by using phosphate 
fertilizer. However, as farming activities 
progress, the frequency of farmers spraying 

difenoconazole pesticides is quite high to 
eliminate leafhopper pests, which can reduce the 
quality of agricultural products. In addition, 
POKTAN or farmer groups are also rarely given 
counseling and education activities on how to 
spray and mix pesticides. The majority are only 
given education about farming activities using 
fertilizers. 

     Kujang Village is the population at risk of 
being affected by health risks. Meanwhile, when 
conducting the interview, there were as many as 
24 farmers whose houses in Kujang Village and 
lived close to the rice field location, 
approximately 20-50 m from the agricultural 
location. So that the population in Kujang Village 
has the greatest risk in Jonggol Village to cause 
health risk effects due to pesticide exposure. The 
majority of farmers also use well water instead 
of river water. As many as 5 families actively use 
Well Water in Kujang Village, so the population 
is most at risk of pesticide exposure from raw 
water sources. However, not all farmers 
consume raw water sources in Well Water and 
River Water that are tested, and some farmers 
use their own well water in their homes. 

Table 5. Distribution of Farmers' Health Risks 
in Jonggol Village 

Characteristics n = 91 % 
Respiratory Health 
Disorders 

  

Yes  68 74.70 
No 23 25.30 

Digestive Health 
Disorders 

  

Yes  44 48.40 
No 47 51.60 

Smoking Habits   
Yes  66 72.50 
No 25 27.50 

The Habit of Carrying 
out Burning Activities 

  

Yes  87 95.60 
No 4 4.40 

Living in a Farm 
Location 

  

Yes  88 96.70 
No 3 3.30 

Burned Food 
Consumption Habit 

  

Yes  71 78 
No 20 22 

Source: Primary Data, 2022
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     Pesticide residues in well water in Karni 
Village and River Water in Jagaita Village were 
not detected. The possibility is that the area does 
not have tools for spraying and mixing pesticides 
and the location of the well is quite high from the 
agricultural irrigation water area. It has a clear 
color along the distance between the location of 
the well and the rice fields, which is 
approximately 10 meters. 

     Older farmers in Jonggol Village have more 
health problems than younger ones. Exposure to 
difenoconazole pesticides is also related to the 
impact of health disorders on reproductive 
organ health.12 A person with a high level of 
education generally has a good way of thinking 
and broader insights, including health-related 
insights.13 Body weight below 55 kg affects the 
risk of higher pesticide absorption, due to the 
low immune system and disruption of the body's 
metabolic system. Lack of height can also cause 
an impact, causing becoming more easily sick 
due to the body's weak immune system.9 The 
duration of exposure will increase the exposure 
of pesticides.14 Farmers who do not use PPE will 
be more at risk of pesticide exposure because 
pesticide particles can enter the farmers’ body 
through oral, dermal, or ingestion.15 

     Based on the results of calculations that have 
been carried out, a minimum real-time non-
carcinogenic intake value is 0 mg/kg/day, for a 
maximum intake is 0.00246 mg/kg/day while 
the average lifetime non-carcinogenic intake 
value on the five-year projection is 0.0004 
mg/kg/day. For the 10-year projection, it is 
0.0008 mg/kg/day, for the 15-year projection is 
0.0013 mg/kg/day, for the 20-year projection it 
is 0.0017 mg/kg/day, for the 25-year projection 
it is 0.0022 mg/kg/day. For the 30-year 
projection, it is 0.0026 mg/kg/day. 

     Meanwhile, based on the calculation results 
that have been carried out for carcinogenic 
intakes, the minimum real-time value is 0 
mg/kg/day, for the maximum intake is 0.001056 
mg/kg/day. While the average lifetime non-
carcinogenic intake value on the five-year 
projection is 0.00018 mg/kg/day, for the 10-
year Project, it is 0.0003722 mg/kg/day, for the 
15-year projection is 0.0005658 mg/kg/day, for 
the 20-year projection it is 0.0007544 
mg/kg/day, for the 25-year projection is 
0.0009430 mg/kg/day and for the 30-year 
projection is 0.0011316 mg/kg/day, in the 

critical effect or critical effect in this research in 
relation to pesticides, triazole group fungicides, 
difenoconazole, which was not found. 

     Based on the results of the research, it is 
known that the value of the duration of exposure 
exceeds 6 hours while the duration of the 
average farmer's exposure has been more than 
6.95 hours and 28 years, because the longer the 
farmer carries out farming activities in Jonggol 
Village, the greater the exposure received and 
the greater the risk that can cause adverse health 
impacts for farmers. Based on the research 
results, it is known that the farmer population in 
Jonggol Village already has a risk of causing non-
carcinogenic effects in real time. This is known 
based on calculations, the RQ value <1 for both 
minimal and maximum intakes. As for the 
average non-carcinogenic lifetime exposure, on 
projections of 5 years, 10 years, 15 years, 20 
years, 25 years, and 30 years, it does not have the 
risk of non-carcinogenic effects, because, based 
on the calculation results, it has an RQ value of 
<1, which is 0.246. In the critical effect in this 
research in relation to pesticides, triazole group 
fungicides, difenoconazole, was not found. 

     Non-carcinogenic effects caused by pesticide 
exposure include neurological symptoms such 
as drowsiness, dizziness, and headaches and can 
even cause loss of self-awareness.16 In addition, 
it can also cause vomiting, seizures, and even 
irritation of the skin, eyes and upper respiratory 
tract in humans.17 Pesticide exposure can also 
cause skin redness.8 Meanwhile, in the 
carcinogenic effect, real-time exposure has a 
probability ECR value. The pesticide residue 
difenoconazole has a possible carcinogenic risk 
even though it has not been found in the EPA and 
IRIS. 

     The possibility of incurring carcinogenic risks 
can be amplified by finding the Critical Effect of 
exposure to the pesticide Difenoconazole. Based 
on research in Jonggol Village, possible risks can 
be strengthened based on public health profiles 
in terms of public health. In the variable of health 
problems or disease complaints for one year, 
most of farmers experience health problems, at 
78%, respiratory disorders, at 74.7%, and 
indigestion, at 48.4%. Farmers also have a habit 
of smoking, which is 72.5%, carrying out burning 
activities, which is 95.6%, and living in areas 
around agricultural locations, which is 96.7%, 
consuming burnt food, which is 78%. 
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     Farmers should be able to use Personal 
Protective Equipment in accordance with the 
procedures in the Standards of the Pesticide 
Commission, including wearing masks, gloves, 
foot protection, and clothing protection.18 
Farmers should also maintain sanitary hygiene, 
especially with the location around the drinking 
water source, by not leaving used bottles and 
pesticide spraying equipment.19 Farmers should 
also maintain personal hygiene by cleaning 
themselves immediately after spraying pesti-
cides so that they are at risk of exposure to 
pesticide particles.20 Farmers should also have 
working hours in accordance with the standard 
duration of pesticide spraying activities.21 The 
distance of the raw water source to the farm’s 
location needs special attention in using the 
water source.22  

     The drawbacks of this research are that not all 
drinking water sources in the agricultural 
settlement area of Jonggol Village are examined 
for levels of pesticide residues and it does not 
check all drinking water in residents' housing 
due to research limitations. The next researcher 
should be able to periodically check the 
contamination of pesticide residues in each well 
in the agricultural settlement area along with the 
drinking water that residents consume as well as 
checking the contamination of springs in the 
area. Future researchers should also be able to 
examine the soil concentration and sustainable 
agricultural products from pesticide contami-
nated water consumed by the surrounding 
community to carry out an analysis of public 
health risk assessments along with the content 
of pesticide residues in the body of the 
community, especially farmers and farmer 
families. 

CONCLUSION AND RECOMMENDATION 

     Contamination of the minimum concentration 
of difenoconazole pesticides is in the agricultural 
settlement area of Jonggol Village, which is 0 
mg/l, and the maximum concentration is in the 
well water of Kujang Village, which is 0.0085 
mg/l. In the observation activity, Kujang Village 
is a village with well water near the agricultural 
location. Around the well, water has poor 
sanitation, and farmers do not use complete PPE. 
In real-time, the intake of non-carcinogenic 
exposure pesticides in farmers ranges between 
0.00246 mg/kg/day. In comparison, the intake 

value of carcinogenic exposure pesticides in 
farmers in real-time ranges from 0.001056 
mg/kg/day. Obtained the value of non-
carcinogenic risk in farmers in real-time is RQ > 
1, which is 0.246, meaning that farmers do not 
have non-carcinogenic risks. Meanwhile, in 
terms of lifetime at the 30-year projection, the 
value of RQ<1, because it increases with the 
increase of years, and there are some health 
risks.  

     The results showed that farmers in Jonggol 
Village experienced health problems in the form 
of non-carcinogenic health risk effects and 
carcinogenic risks. The result of the calculation 
of the RQ value is that it has not caused a non-
carcinogenic risk effectS and the result of the 
ECR value is that there is a possibility of 
carcinogenic risk. Farmers should be able to use 
Personal Protective Equipment in accordance 
with the procedures in the Standards of the 
Pesticide Commission, including wearing masks, 
gloves, foot protection, and clothing protection. 
Farmers should also maintain sanitary hygiene, 
especially with the location around the drinking 
water source. Farmers should also maintain 
personal hygiene and also have working hours in 
accordance with the standard duration of 
pesticide spraying activities. The distance of the 
raw water source to the farm’s location related 
to the distance closer to the farm needs special 
attention in using the water source. The need for 
counseling activities for farmers to use PPE 
according to procedures and maintain their 
sanitation and hygiene. 
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