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Article history: Food safety management during the production process is of particular importance, as controlling
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vegetable farmers were selected using stratified random sampling and surveyed through a
questionnaire. Results indicated that although farmers had relatively positive perception and attitude
toward the importance of on-farm food safety management, their actual behavior was not
satisfactory. Structural equation modeling showed that attitude, use of communication channels, and
perceived barriers had direct effects on behavior toward food safety management during production.
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Perceived barriers safe food production, and low market demand as key reasons for the gap between attitude and
behavior in food safety management during production.
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1. Introduction

Iran is one of the countries with high per capita use of chemical pesticides for agricultural production. The
annual consumption of pesticides in Iran is approximately 24,000 tons, with the highest usage being
insecticides, herbicides, and fungicides. Although Article 149 of the Fifth Development Plan emphasizes
food safety and its regulatory standards, in practice, there are no specific programs to monitor the type and
permissible levels of toxic substances in agricultural products, nor are there mandatory standards for
farmers to comply with. Overall, the unethical and excessive use of chemicals has increased contamination
of agricultural products, especially vegetables, with heavy metals such as lead (Pb), copper (Cu), and
cadmium (Cd), threatening human health. This issue appears to stem from farmers’ lack of awareness and
decision-making regarding chemical use. Accordingly, the present study aims to investigate Iranian
vegetable farmers’ perception, attitude, and behavior toward food safety management on the farm.
Understanding farmers’ awareness of risks threatening food safety and human health, their methods for
mitigating these risks, and their attitudes and behaviors toward food safety management is essential for
planning safe agricultural practices. The study also seeks to provide recommendations to promote
sustainable behaviors, safe food production, and improved health and environmental awareness among
farmers.

2. Methodology

The present study is quantitative and was conducted using a cross-sectional survey method. The statistical
population included all vegetable farmers working in the Central District of Sanandaj County, which
consists of five villages. According to the Sanandaj Agricultural Department (data collected in 2021),
approximately 800 vegetable farmers are active in these villages. The sample size was determined to be
260 farmers based on Morgan’s sampling table. Stratified random sampling was employed, considering
each village as a stratum, and sample sizes were proportionally allocated and randomly selected within each
stratum. Data were collected using a researcher-designed questionnaire consisting of two sections: the first
addressed participants’ socio-economic characteristics, and the second measured variables from the study’s
conceptual framework on a five-point Likert scale. Face validity was confirmed by a panel of experts,
including faculty members and agricultural extension specialists. Reliability was assessed through a pilot
study with 30 farmers outside the study area, yielding Cronbach’s alpha coefficients between 0.68 and 0.97.
Data analysis was performed using SPSS version 20 and AMOS version 20.

3. Results

The results of the structural equation modeling analysis indicate that the measurement model is reliable,
with acceptable fit indices including a chi-square/df of 1.02, IFI of 0.94, CFI of 0.90, NFI of 0.87, GFI of
0.92, and RMSEA of 0.076. The findings show that attitude has the strongest direct and positive effect on
vegetable farmers’ behavior regarding food safety management on the farm (= 0.52, P < 0.01). Farmers
who prioritize producing healthy food using organic fertilizers over higher economic gain from chemical
fertilizers follow practices such as using green and animal fertilizers, proper weed management, correct
planting timing, safe pesticide use, crop rotation with legumes, and proper disposal of contaminated plant
residues. The use of communication channels also positively affects behavior (f = 0.42, P < 0.01) and
indirectly influences behavior through attitude. Perceived barriers negatively and significantly affect
behavior (B = -0.38, P < 0.01) and indirectly reduce positive attitudes toward safe food production,
reflecting issues such as inadequate infrastructure, high input costs, lack of governmental support, and
limited consumer demand. Subjective norms and risk perception influence behavior indirectly through
attitude, confirming the mediating role of attitude. Increased awareness of production risks and mitigation
methods enhances attitudes and promotes better food safety behavior. Moral norms, however, do not
significantly impact attitudes or behavior. Overall, the model explains approximately 53% of the variance
in farmers’ food safety management behavior on the farm. These results emphasize the importance of
fostering positive attitudes, enhancing communication channels, addressing perceived barriers, and
improving risk perception to strengthen food safety management practices among vegetable farmers.
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4. Discussion

Access to safe and high-quality food is a fundamental human right, and a significant part of food safety
depends on farm-level management. Mismanagement practices such as excessive use of pesticides and
chemical fertilizers, or using untreated wastewater, lead to food contamination, particularly in vegetables
consumed raw or minimally processed. This study examined the perception, attitude, and behavior of
vegetable farmers in Sanandaj regarding food safety management on farms. Results showed that most
farmers had a moderate understanding of contamination risks and mitigation methods, and their attitudes
toward food safety management were above average. However, actual behavior was low to moderate,
indicating limited adherence to good agricultural practices. Structural equation modeling revealed that
attitude had the strongest direct and positive effect on behavior, highlighting the need to improve farmers’
attitudes toward producing safe and high-quality food through accurate knowledge and information.
Agricultural experts play a key role in shaping attitudes, and in-service training, seminars, and conferences
are recommended to update their skills. Use of communication channels also positively influenced
behavior, emphasizing the importance of media in promoting safe farming practices. Perceived barriers—
such as inadequate infrastructure, high input costs, lack of government support, high production risk,
absence of insurance, and low consumer demand—negatively affected behavior. Addressing these barriers
through improved infrastructure, supportive policies, subsidies, insurance, and consumer awareness
campaigns is essential. Overall, attitude, subjective norms, perception, perceived barriers, and
communication channels explained approximately 53% of the variance in farmers’ food safety management
behavior on farms.

5. Conclusion

This study highlights that while vegetable farmers in Sanandaj have a moderate understanding and generally
positive attitudes toward food safety, their practical behaviors on farms remain insufficient. Attitude
emerged as the strongest predictor of safe farming practices, influenced by communication channels,
perception of risks, social norms, and perceived barriers. Key obstacles, including inadequate infrastructure,
high costs, lack of government support, and low consumer demand, hinder the adoption of good agricultural
practices. To improve farm-level food safety, interventions should focus on enhancing farmers’ attitudes,
strengthening extension services, improving infrastructure, providing financial and technical support, and
raising public awareness to foster sustainable and safe food production.
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