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INTRODUCTION

Improving food safety knowledge, attitudes, and
practices: a pre-post study across 34 Indonesian
Provinces to inform the Free Nutritious Meals
Program

Dewintha Syandi'*, Cita Lustriane’, Aditya Lia Ramadona?, Ruki Fanaike', Agus
Yudi Prayudana’

Abstract

Purpose: This study aims to analyze trends in Knowledge, Attitudes, and
Practices (KAP) scores on food safety from Village Food Safety Movement
(VFSM) program documentation and inform insights for implementing the
Free Nutritious Meals Program. Methods: This study used a descriptive
design with a retrospective longitudinal (pre-post) approach, using
secondary data from survey reports conducted in 2024 across 232 villages
in 34 Indonesian provinces that were intervened in by the VFSM Program,
involving 10,909 respondents. Results: The results showed improvement in
the proportion of food safety KAP scores across all respondent groups.
However, the KAP scores remained below the good performance
benchmark (80%). Knowledge and practice scores remain in the moderate
performance range, while attitude scores remain poor. Conclusion: The
community-level food safety KAP gap (a finding from VFSM) represents a
challenge that may potentially increase the risk of foodborne diseases and
food loss and waste. Future studies should explore whether these KAP
scores are directly associated with foodborne diseases, food loss, and
waste. Therefore, further studies are needed to assess the intervention's
direct impact and its implications for the government's priority programs,
such as VFSM and the Free Nutritious Meals Program.

Keywords: attitudes; food loss and waste; food safety; foodborne diseases;
health knowledge

consumption stages account for the largest proportion
of food waste [2].
Reducing food loss and waste along the supply

Food loss and waste are serious global concerns.
According to UNEP's Food Waste Index Report 2024,
13.2% of food is lost in the supply chain after harvest
and before retail. At the same time, 19% is wasted at
the retail and consumption stages. Globally, households
waste one billion meals per day or an average of 79
kg/capita/year [1]. The Ministry of National Develop-
ment Planning of the Republic of Indonesia (Bappenas)
reported that food loss and waste in Indonesia
(200-2019) reached 115-184 kg/capita/year, equivalent
to 23-48 million tons annually. Based on these data,

chain is essential to improving food security, as stated
in the Sustainable Development Goals (SDGs) of the
2030 Agenda for Sustainable Development [3],
particularly SDG 12 on responsible consumption and
production [4]. In line with this global commitment,
food security is a national priority in Indonesia's
National Medium-Term Development Plan (RPJMN
2025-2029) [5]. These issues are relevant. High levels of
food loss along the supply chain reduce access to food.
In contrast, food waste at the consumption stage
highlights inefficiencies that intensify economic strain
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and nutritional gaps. Therefore, food security should
be understood not only as physical food availability but
also as food safety and nutritional quality. In this
regard, one of the Indonesian Government's priority
programs for 2025-2029 is the Free Nutritious Meals
Program. This program aims to improve nutritional
status. Implementing the program requires integration
across the supply chain (production, distribution,
consumption, and management). This
integration is essential to prevent inefficiencies and
also to minimize potential risks, such as foodborne
disease.

Previous studies have identified multiple drivers of
food loss and waste, including inadequate Good
Handling Practices (GHP), improper storage, limited
food safety knowledge, misinterpretation of labeling,
and inefficient household consumption behaviors [2].
These drivers relate to food safety, underscoring the
need for interventions that address these challenges on
both the supply (producers) and demand (consumers)
sides. The Indonesian Food and Drug Authority
(Indonesian FDA) initiated the Village Food Safety
Movement (VFSM), a community-based intervention
designed to empower village communities on the
supply side (food enterprises) and the demand side (the
communities themselves) to maintain food safety [6].

The VFSM is one of the government's programs that
shares similar objectives with the Free Nutritious Meals
Program, particularly in promoting local economic
development [7] and enhancing community health.
This aligns with the concept that the Free Nutritious
Meals Program adopts a circular economy approach
[8], providing economic and social benefits such as
increased resource efficiency, cost savings, and
improved community health [9]. In terms of food
safety, implementing adequate standards within the
program can enhance nutrient absorption. To achieve
the program’s objectives, it is essential to monitor and
evaluate its implementation, highlighting the
importance of a comprehensive understanding of
community characteristics. However, data on the initial
state of these communities remain limited. In addition,
empirical data in Indonesia on village communities’
knowledge, attitudes, and practices (KAP) related to
food safety, as well as measurable changes following
program interventions, remain limited. This gap
challenges the ability to design improvements and to
align community-level interventions with national
priority programs, including the Free Nutritious Meals
Program. Therefore, an intervention evaluation is
essential to assess village communities’ knowledge,
attitudes, and practices related to food safety. This
study aims to analyze trends in village communities'
knowledge, attitudes, and practices regarding food

waste

safety, informed by the VFSM program. These findings
are expected to inform the development of priority
programs that support food security, ensure adequate
nutrition, and reduce food loss and waste in Indonesia,
such as the Free Nutritious Meals Program.

METHODS

Study design, setting, and subjects

The study employed a descriptive design with a
retrospective longitudinal (pre-post) approach, utilizing
secondary data from the Village Food Safety Movement
(VESM) intervention conducted in 2024. The analysis
assessed changes before and after the intervention
among the same respondents.

Respondent groups were selected based on the
VESM program targets, in accordance with Indonesian
Food and Drug Authority Regulation Number 4 of 2022
concerning the VFSM program [6]. This pre-post survey
is part of the program stages. The respondents included
in the post-intervention data collection were the same
as those who participated in the pre-intervention data
collection and had provided informed consent to
participate (respondents who had relocated to another
village, had died, or whose conditions did not permit
participation in the post-intervention survey were
excluded from the study). Respondents were drawn
from 232 villages that received interventions under the
VESM program, implemented by 42 regional offices of
the Indonesian FDA across 34 provinces in 2024.
Regional governments and specific criteria determined
the selected villages, including demonstrated commit-
ment, potential for village economic development,
availability of local food-sector resources, and the need
for assistance to improve food safety related to
foodborne diseases or other relevant cases. The survey
included 10,909 respondents: 3,581 housewives, 1,224
members of school communities, 1,866 youth
communities, 1,267 household food industries, 1,646
ready-to-eat food industries, and 1,325 retailers.

Data collection

Enumerators distributed the VFSM questionnaire
surveys to participants from 42 Indonesian FDA
regional offices in 2024. This questionnaire was
identical to the one used in the VFSM program during
2021-2023. The KAP questionnaire comprised three
sections: knowledge, attitudes, and practices. Each
section included several aspects, organized into the
following question blocks: Knowledge: general
knowledge of food safety; knowledge of food
purchasing; knowledge of food preparation, processing,
and serving, or product display for retail; and
Knowledge of hygiene in food processing. Attitudes:
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attitudes at the food purchasing stage; Attitudes related
to food preparation, processing, and serving, or
product display for retail; attitudes regarding hygiene
in food processing; attitudes regarding food poisoning
management. Practices: practices at the food
purchasing stage; practices related to food preparation,
processing, and serving, or product display for retail;
hygienic practices in food processing

In the knowledge and practice aspects, correct
responses were assigned a score of 1, whereas
incorrect responses were assigned a score of 0. For the
attitude aspect, we measured responses using a Likert
scale ranging from strongly disagree to strongly agree,
with scores from 1 to 5, respectively. We collected
completed questionnaires at EpiData 3.1 and sent them
to the Directorate of Community and Enterprises
Empowerment of Processed Food of the Indonesian
FDA for analysis.

Data analysis

We analyzed the collected data using univariate
methods, including frequencies, distributions, and
measures of central tendency. We compared scores
from these assessments to identify trends in
knowledge, attitudes, and practices using descriptive
statistics, and conducted the analysis using the Data
Analysis ToolPak in Microsoft Excel. We collected data
as part of the VFSM program implementation. All
participants were informed of the study’s purpose, and
we obtained written informed consent before data
collection. We handled all personally identifiable

information confidentially and did not include it in the
analysis or publication. Because this study was
conducted as part of routine program monitoring and
evaluation activities, we did not obtain formal ethical
clearance with a reference number. However, the
study procedures followed standard ethical principles
for research involving human participants.

RESULTS

Based on the pre- and post-intervention survey
findings, knowledge, attitude, and practice scores
increased from pre- to post-intervention (Table 1). The
knowledge score increased from 60.9% to 76%, and the
practice score increased from 65.9% to 74.8%.
Meanwhile, the attitude aspect increased slightly from
50.4% to 52%. Retailers and the ready-to-eat food
industry showed a large increase in knowledge, from
61.4% to 79.9% and from 62.7% to 79.5%, respectively.
In terms of attitude, retailers achieved the highest
post-intervention score, followed by housewives and
household food industries. Although youth
communities had the lowest pre-intervention attitude
scores (49.2%), they showed the greatest improvement
after intervention. In terms of practice, school
communities showed the highest post-intervention
scores (79.1%). However, retailers and youth
communities showed the largest increases. Overall, the
findings showed improved food safety knowledge,
attitude, and practice across all community groups in
the villages following the intervention program.

Table 1. Percentage of KAP scores regarding food safety (n = 10,909)

n Knowledge Attitudes Practices

Pre (%) Post (%) Pre (%) Post (%) Pre(%) Post (%)

Housewive 3,581 63.6 77.7 51.3 53.0 63.1 72.8
School 1,224 66.5 79.4 50.1 51.4 71.8 79.1
Youth 1,866 52.1 65.4 49.2 51.2 56.6 66.9
Household food industry 1,267 58.9 74.4 50.3 51.9 68.7 75.0
Ready-to-eat food industry 1,646 62.7 79.5 49.8 51.3 69.8 78.8
Retail 1,325 61.4 79.9 51.8 53.1 65.5 76.0
Average 60.9 76.0 50.4 52.0 65.9 74.8
DISCUSSION scores among housewives [11]. According to Kaugi et
al. (2023), knowledge, attitude, and practices were

This study describes the results of VESM associated with adherence to food safety and hygiene

interventions in 231 villages across 34 provinces,
post-intervention  scores improved. In
comparison, a study involving high school students in
one district in West Java, Indonesia, reported that
60.78% of respondents had moderate knowledge,
85.29% demonstrated good attitudes, and 71.57%
exhibited good practices regarding food safety [10].
Other studies have shown that food safety education
interventions improve average knowledge and practice

where

standards [12]. Another study found improved
maternal practices after food safety education inter-
ventions [13].

Food safety knowledge, attitudes, and practices
improved after the intervention. Nevertheless, know-
ledge, attitudes, and practices remained below the 80%
benchmark. According to Bloom, the assessment of
knowledge, attitude, and practice domains indicates
that a score between 80 and 100% reflects good
performance, while a score between 60 and 79%
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denotes moderate performance. Scores below 60%
suggest poor performance in the domain [14-16]. The
outcomes indicate the need for strengthened training
and continuous technical support for both the
community and food businesses to ensure compliance
with food safety and hygiene standards.

When knowledge, attitudes, and practices fall below
the adequate category, they increase the potential for
foodborne disease. Lower practice scores were
correlated with the emergence of foodborne diseases
[17]. Similarly, Msrahi and Turkistani (2025) found
links between foodborne diseases, certain factors, and
the level of food safety knowledge and practices [18].
Another study emphasizes that inadequate hygiene and
sanitation, together with cross-contamination, re-
present two of the five major food-handling factors
linked to foodborne disease [19]. According to WHO,
strengthening consumer education on food safety
represents a key intervention with the potential to
lower the global burden of foodborne disease [20]. To
further improve program outcomes, the VFSM program
must evolve through adaptive intervention frameworks
that prioritize education on the most impactful issues.
Ensuring food safety, food security, and adequate
nutrition requires strong, sustained commitment at all
levels. Collaboration and synergy between priority
programs are needed to achieve food safety, food
security, and nutrition. Synergizing the VFSM program
with the Free Nutritious Meal Program may be
considered as part of broader efforts to strengthen food
safety capacity. Both programs share target
beneficiaries, particularly pregnant women and the
school community on the demand side, as well as food
enterprises on the supply side. Food safety plays a
pivotal role in advancing health and addressing
nutritional concerns. In line with the FAO and WHO,
food contributes to nutrition only when it is safe,
thereby supporting adult health and children’s growth
[21]. Hence, such collaboration may help mitigate food
safety risks, including foodborne disease.

Septivani et al. (2025) examined the major risks of
the Free Nutritious Meal Program through the ISO
31000:2018 risk management framework and a
qualitative descriptive method. Their findings
indicated that food quality and safety represent critical
concerns. Furthermore, schools frequently receive
complaints about spoiled or mishandled meals. In
other cases, food was delivered in a deteriorated
condition or with an inadequate nutritional balance
[22]. These findings may threaten food safety and
increase health risks. According to the WHO, food
safety, nutrition, and food security are closely
interconnected [23]. When food safety is inadequate,
the risk of foodborne disease increases, contributing to

higher rates of discarded or rejected food. The pre- and
post-intervention survey results from the VFSM
program can serve as a reference for strengthening
food safety within the Free Nutritious Meals Program.
Therefore, strengthening the food safety knowledge,
attitudes, and practices of both food handlers and
beneficiaries (including school communities and
pregnant or breastfeeding mothers) is essential to
support program implementation and prevent
potential risks. Strengthening food safety management
may support the delivery of nutritious meals to
beneficiaries while helping to minimize potential
waste.

Improving food safety knowledge, attitudes, and
practices is expected to indirectly reduce food loss and
waste. The VFSM program is expected to support
optimized resource utilization and reduced waste by
integrating with the Free Nutritious Meals Program,
which faces the challenge of food waste. In 2029, this
program is estimated to produce around 469 thousand
tons of food waste from food handlers and 1.4 million
tons from beneficiaries [24]. Another study has shown
that consumer education and increased awareness of
food safety and nutritional value may further support
food acceptance and consumption [25].

Strengthening collaboration among stakeholders
may help address implementation challenges in
priority government programs. According to the
National Food Agency’s food waste management guide-
lines, one key measure to prevent large-scale food
waste is ensuring that all employees have adequate
knowledge of proper food storage methods tailored to
each food type [26]. Therefore, strengthening food
handling and food safety knowledge may be important
for food handlers in the Free Nutritious Meals
Program. Continuous capacity building and technical
assistance for communities and food enterprises may
be recommended as a policy priority, particularly on
topics with high potential impact on food safety and
hygiene compliance. Food safety is a key component of
the Free Nutritious Meals Program. The program
emphasizes adherence to nutritional standards,
management of physical, biological, and chemical
contaminants, allergen control, and personal hygiene
protocols to ensure food safety. The guidance also
receiving materials, storage, processing,
portioning, distribution, and responsible
management [8]. These efforts are expected to reduce
food safety risks and minimize food loss and waste.

Feedback from beneficiaries is recommended to
generate a database to improve adaptive programs
based on real challenges. Improving food safety
knowledge, attitudes, and practices is expected to
support efforts to reduce food loss and waste and

covers
waste
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maintain public health. However, this study has several
limitations, including no control group, reliance on
self-reported data, and no evidence of direct outcomes.
Further studies with controlled designs, objective
outcome measures, and direct measures of the
intervention's impact on foodborne disease and
environmental aspects are recommended to strengthen
the evidence.

CONCLUSION

These findings show that the VFSM intervention can
improve food safety knowledge, attitude, and practice,
even though scores remained below the ideal
benchmark. This gap may potentially increase the risk
of foodborne diseases and environmental issues such
as food loss and waste. However, this study does not
directly assess the impact, so future research should
directly measure the link between KAP scores and
foodborne diseases, food loss, and waste. Further
studies using more comprehensive designs, such as
controlled approaches or multivariate methods, are
needed to assess the intervention's impact and its
implications for the government's priority programs,
such as the Free Nutritious Meals Program.
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