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Abstract  Pesticide residues in vegetables and fruits 
pose serious health risks, including digestive disorders, 
respiratory problems, reproductive impairments, and 
life-threatening diseases such as cancer. This study aims 
to develop a public policy model that promotes awareness 
and adoption of healthy food practices, particularly the 
consumption of pesticide-residue-free food. The research 
assessed community participation in outreach programs 
addressing pesticide hazards and examined its relationship 
with knowledge and food practices. Using a total 
sampling technique, members of the Association of 
Women Farming Groups in Bogor, West Java, Indonesia, 
were surveyed. The findings show that participants 
demonstrated high levels of engagement in extension 
activities, strong knowledge of pesticide hazards in 

commonly consumed food, and active involvement in 
producing, consuming, and promoting 
pesticide-residue-free food. Chi-square analysis confirmed 
significant associations between participation and 
knowledge, as well as between knowledge and practice. 
However, participation levels remained influenced by 
education, while both education level and membership 
duration significantly affected knowledge and healthy 
food practices. These results suggest that policy models 
should prioritize strengthening social participation by 
expanding community access to local resources, involving 
multiple stakeholders, and utilizing informal approaches 
to build social bonds and supportive environments. 
Incorporating local wisdom and community-based 
institutions can foster bottom-up transformational 
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participation, bridge gaps between knowledge and 
practice, and mitigate the influence of socioeconomic 
status (SES) on healthy food behavior. 
Keywords  Social Participation, Knowledge, Healthy 
Food Practice, Public Policy Model, Indonesia 

 

1. Introduction 
Developing a policy model to strengthen public 

awareness of the health risks associated with pesticide 
residues is of substantial public health importance. This 
imperative is underscored by laboratory analyses that 
frequently detect pesticide residues in foods commonly 
consumed by the general population. A review of 46 
studies conducted in Indonesia between 1985 and 2017 
reported residues across a broad range of commodities and 
matrices—including rice, soybeans, cow’s milk, chicken 
eggs, fruit products, vegetables, soil, paddy water, river 
water, lake water, pond water, seawater, water birds, 
animal feed, fish, frogs, lamb, birds, bird eggs, tea, and 
honey [1]. Monitoring in Indonesia’s principal 
vegetable-production centers—Tanah Karo (North 
Sumatra), Lembang (West Java), Wonosobo (Central Java), 
Batu (East Java), Enrekang (South Sulawesi), and Tabanan 
(Bali)—detected multiple classes of insecticides across key 
commodities (cabbage, tomato, potato, chili pepper, carrot, 
long bean, celery, cauliflower, and shallot), including 
organochlorines, organophosphates, carbamates, and 
pyrethroids, with occasional detection of fungicides [1].  

The detection of organochlorine pesticide (OCP) 
residues in fatty foodstuffs such as soybean, peanut, and 
milkfish in three major Indonesian cities—Jakarta, Bogor, 
and Yogyakarta—warrants serious attention, despite the 
fact that the levels detected were below the maximum 
residue limits (MRLs) established by the FAO/WHO [2]. 
OCPs are persistent pesticides of considerable public 
health concern due to their carcinogenic potential, 
capacity to disrupt immune and endocrine systems, and 
their propensity to bioaccumulate in both the environment 
and the human body [3]. Among their most critical 
hazards is neurotoxicity, with the central nervous system 
serving as the primary target. High-dose exposure can 
lead to hyperactivity, tremors, respiratory depression, 
tonic–clonic seizures, and, in severe cases, death. 
Systemic effects are also of significant concern, as acute 
intoxication may result in respiratory, gastrointestinal, 
cardiovascular, renal, and metabolic disturbances. 
Another major hazard, which merits particular emphasis, 
is reproductive and developmental toxicity. Documented 
effects include testicular damage, reduced sperm quality, 
decreased testosterone levels, and developmental 
abnormalities—such as skeletal and organ malformations 
[4]. 

The importance of the public policy model to foster the 

healthy food behavior is not merely an Indonesian concern. 
The South East Asian countries -- for example -- have the 
same problem. A study conducted in the Mekong Delta, 
Vietnam, analyzed 180 samples from six vegetable 
commodities—watercress, mustard green, choy sum, 
daikon, okra, and yam—using the QuEChERS–LC–
MS/MS method to assess compliance with Codex 
maximum residue limits (MRLs). Unfortunately, all 
samples of this study contained detectable pesticide 
residues (≥ limit of detection), and 59% exceeded the 
MRLs. The proportion of exceedances varied by 
commodity: 87% in daikon, 83% in choy sum, 80% in 
mustard green, 60% in yam, 47% in watercress, and 0% in 
okra [5]. 

The Cambodia and Myanmar also have the same issue. 
Based on vegetable samples collected from selected local 
open markets and organic stores in Phnom Penh City by 
GC-MS standard method for pesticide, pesticide residues 
were detected in approximately 77.7% of fresh-vegetable 
samples in Phnom Penh, with 22.3% exceeding the 
maximum residue limits (MRLs) [6]. For Myanmar, 
especially on Inle Lake, by testing the 130 vegetable 
samples—cabbage, cauliflower, tomato, Chinese kale, and 
chili—all were collected from five villages and three 
markets; and the residues were screened using a rapid test 
kit that detects organophosphate and carbamate residues at 
concentrations greater than 0.5 ppm, more than 75% -- or 
79 of 130 -- samples contained pesticide residues. The 
commodities most frequently testing and positive for 
pesticide residue were tomatoes and cauliflower in market 
samples, and cauliflower and chili peppers in village 
samples [7].  

The study on farming communities in Bukidnon, 
Philippines, which analyzed 67 fruit and vegetable samples 
from 15 smallholder farms across four municipalities using 
a QuEChERS–GC–MS method targeting 14 pesticides, 
proved all samples (100%) tested positive for residues; 10 
of the 14 target pesticides were detected—approximately 
70% insecticides, 20% fungicides, and 10% herbicides. 
Most concentrations were below Codex MRLs; however, 
indoxacarb in broccoli (0.327 mg/kg) and cabbage (0.300 ± 
0.129 mg/kg) exceeded the respective MRLs [8].  

Unfortunately, in the case of Indonesia, the knowledge 
as well as the awareness about the dangers of pesticide 
residues and the urgency of pesticide-free food is not yet 
widespread. The research in Jabotabek (Greater Jakarta) 
proved that the healthy food awareness is merely within 
the consumers with fewer family members and have a 
higher income, and are price tolerant [9]. The research in 
the same location, which included 200 respondents, 
proved that they did not realize the benefit of organic 
products. Most of them had viewed that the benefits of 
organic products are not different from non-organic food 
products. Physically, it is difficult to distinguish between 
organic products and non-organic products. Those who 
had consumed them stated that the benefits of organic 
products could not be perceived directly [10].  
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The more recent research has not shown any change in 
awareness about the dangers of pesticide residue. A study 
which interviewed 60 respondents in Diamond 
Supermarket, Palembang, Nov–Dec 2020, strongly 
indicates that the product quality, price, a clean and 
comfortable store, and convenient product placement 
were quite dominant in purchasing decisions, while free-
pesticide residue is not the determinant variable to 
purchase. In a Guttman scale, the first five variables 
scored 1.00 (“influential”). By contrast, label and “free 
pesticide” scored in the 0.51–0.99 (“nearly influential”) 
range — indicating residue-safety cues are viewed as 
important, but it is not very important [11].

  Due to the widespread use of pesticides and the general 
lack of public awareness regarding the dangers of 
pesticide residues, public policies aimed at mitigating 
these risks should be formulated based on active public 
participation. Such awareness is more likely to emerge 
through bottom-up processes rather than being imposed 
via top-down policy interventions. Indonesia has, in fact, 
accumulated substantial experience in implementing 
participatory approaches through field-based learning 
models, particularly the Farmer Field School (FFS) [12]. 
FFS is a people-centered learning approach grounded in 
participatory, field-oriented methods of “learning by 
doing,” in which farmers acquire knowledge through 
direct observation, group discussion, and collective 
decision-making [13]. It is further conceived as a 
season-long training program that emphasizes interactive 
and participatory learning, thereby strengthening farmers’ 
analytical capacities and facilitating the adoption of 
sustainable agricultural practices [14]. Moreover, FFS can 
be defined as a participatory extension approach 
conducted over an entire cropping season and based on 
agro-ecosystem analysis [15]. 

However, the FFS model in Indonesia has primarily 
been adopted to focus on raising farmers’ awareness of 
pesticide-use control [16]. The development of consumer 
awareness regarding pesticide residues in commonly 
consumed foods has not become a central activity within 
the field school. Given that pesticide residues are 
frequently detected in fruits and vegetables, a public 
participation model should be promoted to strengthen 
awareness of the potential health risks associated with 
pesticide-contaminated agricultural products. 
Unfortunately, the implementation of FFS model in 
Indonesia remains trapped in a top-down approach aimed 
at achieving pesticide-control targets, rather than 
genuinely empowering farmers. Participation has often 
been reduced to a mere instrument to legitimize the 
program. Farmers selected as participants in FFS are 
typically those with higher levels of education and greater 
experience, creating the impression that participation 
levels are more substantial than they actually are [17]. 
Therefore, it is crucial to develop a transformational 
model of public participation that can foster greater 
consumer awareness of the dangers posed by pesticide 

residues in agricultural products. 
Based on the objective of public policy formulation, 

this study conducted a survey among members of 
Association of Organic Women’s Group in Bogor 
Regency, West Java, Indonesia. The primary focus is to 
examine the extent of members’ participation in extension 
activities related to healthy food practices and to assess 
how such participation contributes to their knowledge 
level and the adoption of these practices. The findings of 
this survey, further substantiated by related research, 
theoretical frameworks, and in-depth interviews, 
ultimately aim to design a public policy model that 
strengthens public awareness and concern, and this 
research of course seeks to contribute to addressing a 
broader human challenge of international relevance. 

2. Framework Analysis and Reasoning
Participation as an independent variable in this 

manuscript is understood as citizen engagement in 
deliberative or decision-making processes related to 
public policy, particularly in the context of managing 
public health emergencies [18]. Rather than referring to 
passive receipt of information or general social 
involvement, participation denotes structured 
opportunities through which members of the public 
contribute to discussions, provide input, and, in some 
instances, collaborate with public authorities regarding 
policy options. This conception encompasses both 
political and social dimensions. Politically, participation 
reflects the vertical relationship between citizens and 
governmental or public health authorities, whereby public 
values, preferences, and judgements are incorporated into 
policy deliberations, thereby enhancing legitimacy, 
transparency, and accountability. Socially, participation 
unfolds within deliberative spaces that facilitate dialogue 
among diverse participants, promote mutual 
understanding, and foster trust and collective learning, 
particularly in contexts characterised by uncertainty and 
complex trade-offs [18]. Collectively, participation is thus 
framed not as informal community engagement, but as an 
organised and deliberative process aimed at strengthening 
democratic governance and improving the quality and 
acceptability of public decision-making. 

Practically, public participation encompasses a spectrum 
of forms that reflect increasing levels of public influence in 
decision-making. According to the International 
Association for Public Participation (IAP2), participation 
ranges from informing, consulting, involving, and 
collaborating to empowering [18]. Informing provides 
balanced and objective information to enhance public 
understanding of issues and policy options, while 
consulting invites feedback on analyses and proposed 
decisions. Involving and collaborating represent deeper 
engagement, requiring direct interaction and partnership 
with citizens throughout the policy process, from 
generating alternatives to identifying preferred solutions. 
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At the highest level, empowering transfers final 
decision-making authority to the public. Complementing 
this framework, the OECD emphasizes three core 
participatory forms—information, consultation, and 
engagement—as fundamental to societal development [19]. 
Information ensures transparency and access to data, 
consultation facilitates two-way communication, and 
engagement embeds citizens’ perspectives across the entire 
policy cycle, from problem identification and formulation 
to implementation and evaluation. 

Social participation, when implemented fully and 
consistently, has a significant impact on community 
development and empowerment. A study in Al-Ahsa 
Governorate, Saudi Arabia, involving public, private, and 
international schools, used a quantitative descriptive 
analytical method with questionnaires distributed to 123 
school principals and 153 parents and representatives of 
sports institutions (276 respondents in total), which 
indicated the significant result. The social participation 
proved vital for community development, particularly 
through physical education activities in schools. Active 
involvement of parents, local institutions, and sports clubs 
not only provides resources and solutions to school 
limitations but also fosters shared responsibility and 
cooperation. This collaboration enhances students’ 
physical and social skills, promotes healthy lifestyles, and 
contributes to broader social development goals, 
demonstrating that education cannot depend solely on 
schools or government but must be supported by 
community engagement [20]. 

A study of older adults participating in elderly clubs in 
rural Thailand reported a similar pattern, underscoring the 
importance of social participation. The findings showed 
that social participation—manifested through support from 
family members, neighbors, and community 
organizations—was significantly associated with better 
physical health–related quality of life (QOL) by promoting 
healthier behaviors, reducing stress, and encouraging 
active lifestyles [21]. In addition, cognitive aspects of 
participation, particularly perceived community safety, 
were associated with better mental QOL and higher life 
satisfaction. Accordingly, neighborhood friendliness and 
safety emerge as important factors linked to social 
participation [22]. Overall, these findings indicate that 
participation not only enhances individual health outcomes 
but also contributes to social cohesion and community 
empowerment. Strengthening social participation should 
therefore be considered a central strategy in community 
development, including efforts to promote healthy food 
practices. 

The participation also has a significant effect on 
motivation. In more detail and clarity, the study was 
conducted at Peoples’ Friendship University of Russia 
(RUDN University) with a sample of 86 third-and 
fourth-year students in psychology and social work 
programs. Using a mixed-method design that combined 
theoretical analysis, empirical observation, interviews, 

questionnaires, and statistical techniques, the research 
examined student participation in webinars as a form of 
distance learning. Participation involved active 
engagement in online discussions, polls, and interactive 
tasks, supported by a self-diagnosis instrument adapted 
from established motivational scales. The findings 
revealed that participation significantly enhanced students’ 
intrinsic motivation, particularly in acquiring knowledge 
and mastering a profession, while external motives such 
as obtaining a diploma showed no significant 
improvement. Overall, the study confirmed that active 
participation positively contributes to strengthening 
students’ motivation for meaningful learning [23].  

In the light of the above presentation, the participation 
hypothetically has a significant effect on the knowledge, 
the awareness of the importance of free-pesticide residue 
food, and its implementation of healthy food practices. 
Accordingly, in the light of theory of learning effect 
hierarchy, knowledge in this context is hypothetically an 
important factor for the awareness of pesticide residue 
hazard, which is followed by the action of healthy food 
practices. Following the logic of the Knowledge–Attitude–
Practice (KAP) model -- which is another term of learning 
hierarchy theory -- behavior change is a progressive 
process in which individuals first acquire knowledge, then 
develop corresponding attitudes, and finally translate 
these into practice [24]. By the case of WhatsApp-based 
telemedicine intervention (WA-TESTA) in Banyumas 
Regency, Indonesia to reduce the case of stunted children, 
the KAP model is proven in reality, in which it could 
significantly improve mothers’ knowledge about stunting, 
which in turn fostered more positive attitudes toward 
prevention and ultimately led to better caregiving 
practices [25].  

Unfortunately, in several cases, the KAP model can not 
yet avoid the phenomenon of the gap between knowledge, 
attitude and practice. The survey of 29 respondents at the 
Faculty of Medicine, Universitas Sebelas Maret (UNS), 
Surakarta, Indonesia -- which comprises students, 
administrative staff, and cleaning service personnel -- to 
assess knowledge, attitudes, and practices regarding 
hepatitis proved the gap. Most participants of this research 
demonstrated good knowledge (79.3%) and positive 
attitudes (89.7%), but the majority of respondents (72.4%), 
on the contrary, still exhibited poor preventive behaviors. 
This discrepancy was driven by habitual risk practices, 
low perceived susceptibility, limited access to preventive 
services, and cultural misconceptions. To bridge this gap, 
the study recommends multifactorial interventions, 
including sustained health education with contextual 
communication, expanded access to screening and 
vaccination, community-based anti-stigma campaigns, 
and strategies to strengthen self-efficacy for adopting 
preventive practices [26].  

The study conducted in three local government areas of 
Lagos, Nigeria—Eti-Osa, Lagos Mainland, and 
Alimosho—and involved 406 purposively selected 
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mothers of children aged 0–59 months, which revealed a 
clear gap between knowledge, attitudes, and practices of 
handwashing. Most respondents (67.6%) demonstrated 
adequate knowledge and overwhelmingly positive 
attitudes (93.2%), but this research found merely 17.3% 
who practiced handwashing correctly in line with 
recommended standards. This gap was attributed to 
infrastructural limitations, inconsistent habits, and the 
perception that handwashing is only necessary when 
hands appear visibly dirty [27]. 

The more recent study which was conducted in the 
foodservice units of Mokopane and Voortrekker hospitals 
in Mogalakwena Municipality, Limpopo Province, South 
Africa, revealed the same tendency of discrepancy. 
Adopting a convenient sampling method that included 21 
foodservice workers with at least six months of experience, 
this research qualitatively described that the participants 
demonstrated strong knowledge of food safety and 
personal hygiene, as well as positive attitudes toward 
protecting vulnerable patients -- such as the importance of 
handwashing, clean protective clothing, and preventing 
food contamination -- but practically there was a clear gap. 
Implementation was hindered by weak enforcement of 
compliance, staff shortages, and time constraints, which 
often forced workers to prioritize efficiency over strict 
adherence to hygiene protocols [28].  

The social participation as the independent variable in 
this research, especially in healthy food behavior, is 
hypothetically stratified by socioeconomic status (SES). 
Evidence from Indonesia, China, and Europe shows a 
consistent SES gradient. Among pregnant and lactating 
women in Indonesia, higher education and formal 
employment predicted greater uptake of COVID-19 
vaccination [29]. In China, cross-sectional analysis of 
nationally representative CHARLS 2020 data found that 
higher SES was significantly associated with greater 
social participation, with stronger effects among women, 

married/cohabiting individuals, urban residents, those 
aged 70–79, and respondents reporting fair health [30]. 
Consistent patterns appear in Europe: the German GEDA 
2021 survey showed that higher education (PR = 1.10, p = 
0.009) and higher income (PR = 1.11, p = 0.001) were 
associated with higher vaccination uptake, whereas 
participation was lower in East than West Germany, in 
rural areas, and among people with a migration 
background [31]. A review across the EU/EEA, the UK, 
and the US corroborated this gradient: lower educational 
attainment reduced the odds of vaccination, while higher 
income and education increased uptake [32].  

The knowledge and healthy behavior are also stratified 
by socioeconomic status (SES) based on research in 
Indonesia and Thailand. A cross-sectional study in 
Indonesia (November 2020–January 2021) involving 391 
respondents found that education, gender, and knowledge 
significantly predicted adherence to COVID-19 protocols, 
with university graduates, women, and residents of Java 
demonstrating higher awareness and compliance [33].  

Similarly, analysis of the 2017 Indonesia Nutrition 
Status Monitoring Survey of 53,528 children revealed 
maternal education is a strong determinant of exclusive 
breastfeeding, with college-educated mothers most likely 
to practice it. Other predictors included maternal age, 
employment, child’s age, and residence [34]. 
Complementing these findings, a cross-sectional study in 
Phayao Province, Thailand, among 404 elderly 
hypertensive patients showed that SES strongly influenced 
knowledge and healthy behavior. Higher SES was 
associated with greater health literacy and proactive 
hypertension management, while lower-income groups 
relied more on local herbs due to limited access to modern 
care. Regression analysis confirmed that knowledge, 
self-efficacy, and health literacy mediated this relationship, 
underscoring education and SES as critical drivers of 
healthier practices [35].  

Figure 1.  Framework of Research 
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In the light of previous research, this study not only 
measures the levels of participation, knowledge, and 
healthy food practices and their interrelationships but also 
examines the diversity of socioeconomic status (SES), as 
illustrated in Figure 1. It is hypothesized that participation 
level strongly influences both knowledge and healthy 
food practices. Furthermore, SES is expected to 
significantly affect knowledge levels and the adoption of 
healthy food behaviors. The proposed public policy model 
will be formulated based on the results of this hypothesis 
testing. 

3. Material and Method

3.1. Research Approach 

The study aimed to develop a public policy model to 
enhance awareness of pesticide-residue-free food 
consumption. To achieve this, Creswell’s mixed-methods 
approach, which integrates quantitative and qualitative 
research, was employed [36]. The research was conducted 
in two sequential phases of data collection and analysis 
[37]. The first phase involved quantitative analysis to 
initiate the policy model by evaluating community 
participation in healthy food extension activities, 
knowledge levels, and practical implementation, as well 
as the interrelationships among these variables and the 
influence of socioeconomic status (SES). The second 
phase consisted of a qualitative in-depth literature review 
designed to refine and substantiate the public policy 
model for promoting healthy food practices—specifically 
pesticide-residue-free consumption—grounded in the 
principles of social participation. 

3.2. Location, Sampling Technique and Data Collection 

This study was conducted among members of the 
Serasih Association of Farming Women’s Group in Bogor, 
West Java, Indonesia. Total sampling was employed due 
to the small, relatively homogeneous, and easily 
accessible study population, thereby eliminating sampling 
error and supporting more precise population-level 
estimates [38]. Accordingly, all members of the 
association were included as research participants. Data 
collection was conducted from April to June 2025 using a 
structured questionnaire, followed by in-depth interviews 
to contextualize and validate the quantitative findings. 

3.3. Operational Definition and Measurement 

This study comprises three variables: participation level 
as the independent variable (X), knowledge as the first 
dependent variable (Y1), and healthy food practice as the 
second dependent variable (Y2). Participation 
encompasses attendance in extension activities and 
contributions of ideas to develop outreach programs, 
measured using eleven Likert-scale statements. 

Knowledge is assessed through five Likert-scale 
statements focusing on the harmful effects of pesticide 
residues in food, the importance of producing healthy 
food, and the significance of consuming 
pesticide-residue-free products. Healthy food practice 
refers to the willingness to produce, sell, purchase, 
consume, and encourage others to adopt similar behaviors. 
This construct is measured using five Likert-scale 
statements. 

3.4. Instruments Validity and Reliability 

Prior to data collection, this study conducted a validity 
and reliability test as a requirement for quantitative 
statistical analysis. The validity test was performed using 
respondents who have relatively similar characteristics to 
those of the actual study participants. Pearson’s bivariate 
correlation was applied by comparing the calculated 
correlation coefficient (r<sub>calculated</sub>) with the 
critical r value from the table [39]. Based on the validity 
test of 30 respondents -- for variables of participation (X) 
with 11 indicators, knowledge (Y1) with 5 indicators, and 
healthy food practices (Y2) with 5 indicators -- the average 
r<sub>calculated</sub> for all indicators was 0.537, 
exceeding the threshold of 0.361, indicating that all 
indicators were valid.  

In addition, the reliability was assessed using 
Cronbach’s Alpha, which measures the internal 
consistency of the instrument [40]. A coefficient above 
0.60 indicates acceptable reliability. Fortunately, the 
results showed Alpha values of 0.742 for participation (X1), 
0.809 for knowledge (Y1), and 0.724 for practices (Y2), 
with an overall average of 0.758. These results confirm that 
all questionnaire items are reliable. 

3.5. Data Analysis 

This research employed the Chi-square test to examine 
the relationships between the level of participation and 
knowledge, as well as between knowledge and healthy 
food practices [41]. The scores of the three variables, 
obtained through Likert-scale measurements, were 
categorized into “high” and “low” using an interval 
formula -- which is the highest score minus the lowest 
score divided by the expected category. Based on this 
categorization, the Chi-square test was conducted 
following the formula: 

χ² = ∑ �(fo- fe)²
fe

�k
i=1  

Where:  
fo : Observed frequency in this research 
fe : Expected Frequency in this research  
i…k : Participation level, knowledge and healthy food 

practice 
The Chi-square value obtained is then compared with 

the critical value at a significance level of 0.05 to 
determine whether the relationships between variables are 
statistically significant. In the light of this process, this 
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study determines the association between the categorized 
variables. 

4. Results of the Research 

4.1. Socioeconomic Characteristic of Research 
Participants 

The subjects of this research are members of the 
Serasih Association of Farming Women’s Groups in 
Bogor, West Java, Indonesia. As highlighted in various 
reports, several women’s farming groups not only engage 
in agricultural production but also serve -- and are 
empowered to be -- as agents of change by promoting 
healthy food and behavior, including solving the issue of 
stunted child [42, 43]. The Serasih Association—selected 
as the focal case of this study—represents more than a 
conventional community development initiative. Based on 
in-depth interviews with key members, the association 
was independently established from the bottom up, 
without direct government planning. Furthermore, its 
activities are situated in a suburban area near the 
metropolitan city of Jakarta, which provides both 
challenges and opportunities for fostering healthy and 
sustainable food practices. 

The members of the Serasih Association are stratified by 
age, occupation, educational level, and length of 
membership. The majority of respondents in this study are 
45 years of age or older. As members of a women’s 
farming group, most of them are housewives. Their 
educational attainment is generally at the senior high 
school level, while their length of membership typically 

ranges from one to three years. This socioeconomic status 
(SES) is an important factor. As previously indicated, SES 
may influence the level of participation. However, since 
the Serasih Women’s Group was established 
independently from the bottom up, without direct 
government intervention, the participation level is 
expected to be high and not necessarily stratified by SES 
differences. This assumption, however, requires further 
examination and will be presented in the following 
subsection. 

4.2. Participation in Extension Activities 

Participation refers to the conscious involvement and 
engagement of individuals or groups in collaborative 
efforts to achieve predetermined objectives. In this study, 
identifying participation was the first step in formulating 
policies for the development of healthy food systems. 
Operationally, participation in this research encompassed 
attendance at extension activities, contributing 
constructive ideas, and expressing curiosity about the 
production and development of pesticide-residue-free 
healthy food. More specifically, participation was 
measured based on the frequency of attendance at 
extension activities, guidance sessions, discussions among 
group members, participation in training, attendance at 
exhibitions on facilities, infrastructure, and healthy food 
products, cooperation among group members, as well as 
the frequency of asking questions and presenting ideas 
about healthy food production and consumption. In the 
light of these indicators, the participation level is presented 
in Table 2. 

Table 1.  Respondents’ Distribution Based on Socioeconomic Characteristic 

No. Variable Category Frequency Percentage 

1 Age 25-35 24 18 

  35>45 36 26 

  >45 76 56 

  Total 136 100 

2 Job Housewife 116 85 

  Entrepreneur 20 15 

  Total 136 100 

3 Education Level Junior High School 28 21 

  Senior High School 100 73 

  Diploma/Bachelor 8 6 

  Total 136 100 

4 Length of membership <1 16 12 

  1-3 92 67 

  4-5 8 6 

  >5 20 15 

  Total 136 100 

Source: Primary data, processed (2025) 
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Table 2.  Distribution of Respondents Based on Participation in 
Extension Activities 

No Category Frequency (n) Percentage (%) 

1 Less Active (29–36) 52 38 

2 Active (37–45) 84 62 

 Total 136 100 

Source: Primary Data (Processed, 2025)  

More specifically, the majority of respondents (62%) 
were classified as having an active level of participation, 
with scores ranging from 37 to 45. This finding indicates 
that most respondents were actively engaged in extension 
activities as well as in the production and consumption of 
healthy food. In contrast, 38% of respondents fell into the 
less active participation category, with scores ranging from 
29 to 36 (Table 2). Overall, socioeconomic status (SES) 
showed no significant contribution to participation levels. 
The chi-square test revealed that age had no effect on 
participation (X² = 4.872, df = 6, p = 0.561). Likewise, 
participation did not differ significantly by occupation (X² 
= 0.328, df = 2, p = 0.849) or length of membership (X² = 
2.114, df = 6, p = 0.833). However, educational attainment 
showed a modest influence, although not at a strong level 
of significance (X² = 8.412, df = 4, p = 0.078). These 
results suggest that, despite being a bottom-up association, 
Serasih has not fully addressed disparities in participation 
arising from differences in educational background. 

4.3. Knowledge of the Urgency of Healthy Food 

Knowledge assessment covered awareness of the 
dangers of pesticide residues in food, the urgency of 
producing pesticide-residue-free food, the necessity of 
non-chemical inputs, healthy food processing, and 
hygienic serving practices. Based on these indicators, 
respondents’ knowledge levels were generally high. More 
specifically, 70.50% of respondents demonstrated a high 
level of knowledge, with scores ranging from 15 to 20. 
Conversely, only 38% respondents exhibited a low level 
of knowledge, with scores ranging from 9 to 14 (Table 3). 

Table 3.  Distribution of Respondents Based on Knowledge of the 
Urgency of Healthy Food 

No Category Frequency (n) Percentage (%) 

1 Low (9–14) 40 38 

2 High (15–20) 96 62 

 Total  136 100 

Source: Primary Data (Processed, 2025)  

The level of knowledge did not differ significantly by 
age (X² = 0.056, df = 2, p = 0.973) or occupation (X² = 
0.439, df = 1, p = 0.508). In contrast, education level and 
length of membership showed significant effects. 
Specifically, education level was associated with 
knowledge (X² = 12.652, df = 3, p = 0.005), as was length 

of membership in the association (X² = 9.215, df = 2, p = 
0.010). These findings indicate that knowledge varies 
significantly according to both educational attainment and 
membership duration. Consequently, participation alone 
has not yet been sufficient to eliminate the stratification of 
knowledge based on socioeconomic status (SES). 

4.4. Healthy Food Practices 

Identifying the actual healthy food practices of 
respondents is crucial, as such practices represent the 
ultimate behavioral goal expected from the community. 
The policy model was formulated to integrate healthy food 
practices into daily behavior. Operationally, the practice of 
healthy food in this study refers to the intention to produce, 
sell, purchase, and consume healthy food, as well as to 
encourage others to consume food free from pesticide 
residues. 

Fortunately, in the light of these indicators, the majority 
of respondents (68%) were actively engaged in various 
healthy food practices, as indicated by high scores ranging 
from 15 to 20. Only a small proportion (32%) 
demonstrated low engagement in healthy food practices, 
with scores ranging from 9 to 14 (Table 4). 

Table 4.  Distribution of Respondents Based on Implementation of 
Healthy Food Practices 

No Category Frequency (n) Percentage (%) 

1 Low (9–14) 44 32 

2 High (15–20) 92 68 

 Total  136 68 

Source: Primary Data (Processed, 2025)  

Healthy food practices were relatively consistent across 
age groups and occupations. The chi-square test 
confirmed no significant association with age (X² = 1.514, 
df = 2, p = 0.469) or occupation (X² = 0.048, df = 1, p = 
0.827), indicating that these variables did not influence 
healthy food practices. In contrast, education level and 
duration of membership in the Association showed 
significant effects. Specifically, the chi-square test 
revealed a significant association between education level 
and healthy food practices (X² = 9.215, df = 2, p = 0.010), 
as well as between membership duration and healthy food 
practices (X² = 12.652, df = 3, p = 0.005). 

4.5. Relationship between Participation and Knowledge 

High levels of participation are expected to foster 
greater knowledge, which in turn is anticipated to lead to 
active behaviors and practices related to healthy food. 
Accordingly, this study examines the relationship between 
participation and knowledge, as well as the relationship 
between knowledge and healthy food practices. Therefore, 
the hypothesis proposed in this study is that higher 
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participation in extension activities correlates with higher 
knowledge about the urgency of healthy food. Chi-square 
test results show χ² = 18.33 with p-value = 0.000 (< 0.05), 
confirming a significant relationship between participation 
and knowledge (Table 5). 

More specifically, respondents who actively participated 
in healthy food extension activities were predominantly 
concentrated in the high-knowledge category. From the 84 
respondents who actively participated in the extension 
activities, 80 individuals (95%) were classified as having 
high knowledge, while only 4 individuals (5%) fell into the 
low-knowledge category. Conversely, among the 52 
respondents who were less active in the extension activities, 
36 individuals (79%) were classified as having low 
knowledge regarding healthy food, and only 16 individuals 
(31%) were in the high-knowledge category. Therefore, it 
can be concluded that participation in extension activities 
is a highly significant factor in improving knowledge about 
healthy food. This conclusion is consistent with the results 
of the chi-square test previously presented. 

Table 5.  Distribution of Respondents Based on Participation and 
Knowledge Level 

Category of 
Participation Level  

Knowledge Level  Total 
(Respondents) Low (10-14) High (15-20) 

Less Active (29-36) 36 16 52 

Active (37-45) 4 80 84 

Total (Respondents) 40 96 136 

Note: χ²count = 18.33; df = 1; Pvalue = 0,000 (< 0,05) 

Regarding the presence of respondents with low 
participation but high knowledge, and conversely, those 
with high participation but low knowledge, this 
phenomenon—although representing only a 
minority—warrants further explanation. To investigate 
this further, the study examined the correlations of age, 
occupation, and education level with knowledge. As 
previously noted, education level and membership 
duration were the variables that significantly contributed 
to knowledge levels. 

4.6. Relationship between Participation and Healthy 
Food Practices 

Participation in healthy food extension activities is 
assumed to influence not only knowledge but also the 
adoption of healthy food practices. The findings confirm 
this relationship, with χ² = 18.33 and p-value = 0.000 (< 
0.05). In more elaboration, of the 84 respondents 
categorized as actively participating in the healthy food 
extension program, 79 individuals (95%) were also 
classified as active in practicing healthy food habits. 
Conversely, among the 52 respondents with low 

participation, 35 individuals (79%) fell into the low 
category for healthy food practices. Consistent with these 
findings, only 17 out of the 52 respondents (31%) with 
low participation were categorized as having a high level 
of healthy food practice (Table 6).  

Table 6.  Distribution of Respondents Based on Participation in 
Extension Program and Healthy Food Practices  

Category of 
Participation Level 

Food Healthy Practices Total 
(People) Low (10-14) High (15-20) 

Less Active (29-36) 35 17 52 

Active (37-45) 5 79 84 

Total (People) 40 96 136 

Note: χ²count = 18.33; df = 1; Pvalue = 0,000 (< 0,05)  

However, the results of the chi-square test only 
illustrate general tendencies and do not account for 
anomalous patterns, such as respondents with high levels 
of participation who nevertheless exhibit low engagement 
in healthy food practices. Conversely, some respondents 
with low participation levels are nonetheless active in 
adopting healthy dietary habits. Although these cases 
represent a minority—and may even be considered 
anomalies—they warrant further explanation. This finding 
can be reasonably explained by the fact that respondents 
with higher levels of education and longer membership in 
the Association, as previously noted, are more likely to 
adopt healthier food practices. 

4.7. Relationship between Knowledge and Healthy 
Food Practices 

In the light of the logic of the 
Knowledge-Attitude-Practice (KAP) model, the high 
attained knowledge will be followed by the high level of 
practical behavior, despite the opposite condition being 
frequently found, in which the high knowledge is not in 
line with the high practice. Accordingly, in several studies 
evaluating extension program outcomes, knowledge often 
serves as a prerequisite for adopting innovations. This 
study in the Serasih Association similarly finds a 
significant correlation between knowledge and healthy 
food practices, with χ² = 25.667 and p-value = 0.000 (< 
0.05). 

For further clarity, Table 7 shows that 96 respondents 
demonstrated a high level of knowledge regarding the 
urgency of healthy food, of whom 92 (96%) were also 
classified in the high category for healthy food practices. 
Conversely, all 40 respondents with low knowledge were 
consistently categorized as low in practice (100%). These 
findings indicate that knowledge of the urgency of healthy 
food strongly promotes the adoption of healthy food 
practices in daily life. 
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Table 7.  Distribution of Respondents Based on Knowledge and Healthy 
Food Practices 

Knowledge Level 
Food Healthy Practices Total 

(People) Low (10-14) High (15-20) 

Low (10-14) 40 0 40 

High (15-20) 4 92 96 

Total (People) 44 92 136 

Note: χ²count = 25,667; Pvalue = 0,000 (< 0,05) 

Nevertheless, an anomalous tendency was observed: 
four respondents exhibited a high level of knowledge but 
were categorized as low in healthy food practices. For 
these individuals, knowledge did not translate into 
corresponding behavior. This anomaly can be reasonably 
explained, as previously discussed, by the influence of 
education level and membership experience, which appear 
to be significant factors shaping healthy food behavior. 

5. Discussion to Formulate the Public
Policy Model

Public policy encompasses the actions, decisions, and
regulations undertaken by governments to address societal 
issues, which involve collective efforts to tackle 
challenges such as equitable access to health care and 
pesticide residue mitigation [44]. Conceptually, the public 
policy model provides a structured, evidence-based 
framework that outlines key stages—problem 
identification, research and analysis, stakeholder 
consultation, decision-making, implementation, and 
evaluation—ensuring that policies are inclusive and 
oriented toward improving societal well-being [44, 45]. 
The model in this context, represents factors influencing 
policy, their interrelationships, and the sequential stages 
of formulation, implementation, and evaluation [46]. In a 
simple way, the model is the variable that should get 
accentuation and its interrelationship to attain a certain 
goal.  

Within this public policy model, the expected output is 
the adoption of healthy food practices, encompassing the 
production of pesticide-residue-free vegetables and fruits, 
their consumption, and the diffusion of these practices 
within the community. This output serves as a key 
indicator of the success of the proposed policy model and 
is intended to lead to both short- and long-term behavioral 
changes in daily food consumption patterns (Figure 2). 
Given the statistically significant relationships between 
participation level, knowledge, and healthy food practices, 
strengthening social participation emerges as a critical 
mechanism for accelerating this process. In addition, 
enhancing knowledge is essential, as it demonstrates a 
significant statistical contribution to the adoption of 
healthy food practices. 

Figure 2.  Illustration of Public Policy Model to Enhance Healthy Food 
Behavior 

To foster meaningful community participation in 
addressing unhealthy food practices, governments should 
adopt evidence-informed strategies grounded in 
established community engagement frameworks. Drawing 
on strengths-based and needs-based approaches, effective 
interventions should first identify community-articulated 
needs while simultaneously leveraging existing 
community assets, capacities, and social networks. 
Participation should be structured along a continuum of 
engagement—from community-oriented to 
community-owned models—ensuring progressively 
greater stakeholder involvement and shared 
decision-making authority. Collaborative 
(consensus-based) strategies are particularly important for 
building trust, strengthening group identity, and fostering 
collective problem-solving, while advocacy-oriented 
(conflict-based) strategies may be employed where 
structural inequities require challenging existing power 
arrangements. Interventions should prioritize the 
development of supportive environments, enhance 
community capacity, promote co-learning and 
empowerment, and ensure that health equity 
considerations guide program design and implementation. 
Complex interventions that integrate multiple approaches 
and strategies are more likely to achieve higher levels of 
engagement and sustainable impact. Collectively, these 
principles provide a rigorous foundation for designing 
community-based health communication policies that are 
context-sensitive, participatory, and capable of producing 
long-term social and behavioral change [47]. 

In addition to the general strategies outlined above, 
incorporating community-rooted behaviors and local 
wisdom is essential for strengthening social participation. 
Such an approach helps reduce reliance on top-down, 
instrumental forms of participation and mitigates 
disparities in participation levels, knowledge, and healthy 
food practices that arise from differences in education and 
experience. Evidence from Sleman, Yogyakarta, Indonesia, 
illustrates this approach: locally derived 
behaviors—initially perceived as deviant—were found to 
be effective in reducing the risk of childhood stunting. 
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These positive practices included consistently providing 
children with three balanced meals and nutritious snacks 
each day, engaging in interactive parenting activities such 
as storytelling and praying before bedtime, and 
maintaining proper hygiene routines, including brushing 
children’s teeth before sleep. As culturally embedded and 
low-cost interventions, these practices demonstrate how 
local wisdom can contribute to stunting prevention and 
accelerate progress toward national stunting-reduction 
targets [48]. 

Similarly, local wisdom that enriches community 
participation can be observed in the Bugis–Makassar 
culture of South Sulawesi, Indonesia. These communities 
uphold the tradition of pacce, which embodies 
compassion, solidarity, and a strong sense of collective 
responsibility. Pacce functions as a moral imperative that 
encourages mutual assistance and collective action for 
communal well-being. During the COVID-19 
self-isolation period, for example, pacce was manifested 
through concrete actions, such as neighbors and relatives 
providing food, basic supplies, medicine, and emotional 
support to households in isolation. These practices 
enabled patients to remain safely quarantined, reduced 
psychological distress, and strengthened community 
resilience [49]. Drawing on this tradition, pacce also 
provides a culturally grounded pathway for promoting 
healthy food behaviors through collective support and 
shared responsibility. 

In this context, locally embedded institutions that 
emerge organically from communities should be 
prioritized over top-down, externally designed groups 
when fostering social participation. In Indonesia, majelis 
taklim (MT) exemplifies such an institution. MT is a 
community-based, non-formal Islamic learning forum that 
integrates religious education, social interaction, and 
collective empowerment. Originating from grassroots 
initiatives and sustained through voluntary 
participation—as illustrated by the Pohijo case in 
Ponorogo Regency—MT is supported by community 
donations, governed through musyawarah (collective 
deliberation), and frequently expanded to include 
skill-development activities, such as meatball production, 
shallot farming, and goat breeding, to enhance local 
economic resilience [50]. 

The MT of Nur Hasanah Hilir in Desa Marindal further 
illustrates MT’s community-owned character, with 
rotating home-based gatherings, structured leadership, 
voluntary contributions, and initiatives such as arisan 
(informal savings circles) and vocational training. Beyond 
religious study, MT’s activities include Qur’anic 
recitations, fiqh lessons, Islamic holiday commemorations, 
zakat distribution, charitable work, and socioeconomic 
empowerment programs such as cooperatives and 
small-scale enterprises. These activities, deliberated 
collectively and supported by local leaders, reflect strong 

grassroots participation and contribute to local solidarity 
and empowerment [51, 52]. 

In practice, MT has also evolved into a platform for 
health promotion. The MT of Ar-Ridho Mosque program, 
for instance, significantly improved women’s knowledge 
and consistent practices related to nutrition, physical 
activity, rest, and stress management during the COVID-19 
pandemic—effectively eliminating gaps between 
knowledge and behavior [53]. Likewise, the MT of Baitul 
Chair Mosque program in Padang, West Sumatra, 
successfully increased awareness and attitudes toward 
breast self-examination (BSE), equipping women with the 
skills and motivation necessary for early breast cancer 
detection [54]. Collectively, these findings highlight MT’s 
multifaceted role as a bottom-up participatory institution 
that advances spiritual development, socioeconomic 
empowerment, and public health. 

Drawing on local wisdom and traditional institutions 
not only strengthens social and bottom-up 
transformational participation but also bridges the gap 
between knowledge and practice. Because these 
institutions are deeply rooted in grassroots culture and 
inclusive of diverse participants, they provide a more 
equitable and sustainable model for fostering healthy food 
practices and other behavior-change initiatives. 
Accordingly, policymakers seeking to promote healthy 
food practices may adopt and institutionalize this model to 
enhance long-term impact. 

6. Conclusions 
The members of Serasih Association of Farming 

Woman Group in this study demonstrated a high level of 
participation in outreach activities related to the 
development of healthy food production, processing, and 
consumption. However, this level of participation was still 
influenced by the heterogeneity of socioeconomic status 
(SES), particularly education level, as indicated by the 
significant contribution of education to participation 
outcomes. Encouragingly, the findings also revealed that 
participation levels significantly contributed to knowledge 
and healthy food practices, with knowledge itself exerting 
a positive influence on healthy food practices. 
Nevertheless, the levels of knowledge and healthy food 
practices were not entirely independent of education and 
membership duration. 

Consequently, to strengthen healthy food behaviors, 
bridge the gap between knowledge and practice, and 
minimize the influence of socioeconomic heterogeneity, 
the public policy model in this context should prioritize 
enhancing bottom-up participation. This can be achieved 
by identifying and integrating local wisdom related to 
healthy food behaviors and institutionalizing these 
practices through community-based, bottom-up 
organizations. 
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