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The use of chemicals such as pesticides and synthetic fertilizers in modern agriculture has 
increased food production, but their unwise use has a negative impact on human health and 
the environment. This study aims to explore the role of health education in increasing 
farmers' awareness about healthy food and the use of safe chemicals. The research method 
uses literature studies by analyzing journal articles and relevant reports published in the last 
five years. The data collection technique was carried out through a systematic search using 
keywords related to health education, food safety, and the use of chemicals. Data analysis 
uses a thematic approach to identify key patterns and findings. The results of the study show 
that community-based health education is effective in increasing farmers' awareness of safer 
agricultural practices. A well-designed training program provides an understanding of the 
risks of improper use of chemicals and encourages the adoption of more environmentally 
friendly alternatives, such as biopesticides. Behavioral theory-based approaches and digital 
technologies also strengthen educational efficiency, allowing for faster and more relevant 
information transfer. In conclusion, health education plays a strategic role in shaping 
sustainable agricultural practices that support public health and environmental 
sustainability.  

 
 
1. INTRODUCTION 

 
In the context of modern agriculture, the use of 
chemicals such as pesticides and synthetic 
fertilizers has made a major contribution to the 
increase in food production. However, unwise 
use often causes environmental damage and 
endangers human health (Gyawali, 2018). In 
many developing countries, farmers' lack of 
knowledge about the dangers of these chemicals 
is a major challenge in ensuring food safety and 
environmental sustainability (Sharafi et al., 
2018). Therefore, health education for farmers 

plays an important role in increasing awareness 
about the practice of using safe chemicals in food 
production.  
 
Effective education programs can help farmers 
understand the health and environmental risks 
associated with the use of chemicals, while 
encouraging the adoption of sustainable 
agricultural practices (Ataei et al., 2021; Hapsari 
et al., 2024). For example, Damalas and 
Koutroubas (2018) noted that well-structured 
education can improve farmers' safe behavior in 
using pesticides. This not only improves food 
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quality, but also protects the health of farmers 
and consumers (Damalas & Koutroubas, 2018). 
 
Healthy food is an important component in 
maintaining public health and environmental 
sustainability. Healthy food production includes 
efforts to minimize the risk of chemical 
contamination that can affect human health and 
ecosystems. According to Mukhametova and 
Eremin (2024), the use of chemicals in food 
production must be closely monitored to prevent 
potentially harmful organic pollution. In 
addition, the development of detection methods, 
such as polarizing fluorescence analysis, has 
helped to detect the presence of harmful organic 
chemical compounds more effectively 
(Mukhametova & Eremin, 2024). 
 
In the last five years, attention to food safety has 
increased along with concerns about pesticide 
residues and synthetic additives in food. The 
study of Panghal et al. (2018) shows that the 
implementation of international food safety 
standards, such as HACCP, can reduce the risk of 
chemical contamination along the food supply 
chain. This standard encourages manufacturers 
to adopt best practices, including the use of 
permitted chemicals in safe quantities (Panghal 
et al., 2018). 
 
The use of safe chemicals also involves 
technological innovation, such as biopesticides 
and organic fertilizers. According to the research 
of Singh and Kumar (2022), these ingredients 
not only reduce the negative impact on the 
environment, but also increase the nutritional 
value of food products. Alternatively, the use of 
organic and agroecological production methods 
is increasingly being applied to replace the use of 
synthetic chemicals on a large scale (Chaudhary 
et al., 2022). 
 
The sustainable use of chemicals in healthy food 

production requires collaboration between 
policymakers, scientists, and the food industry. 
By educating consumers about the importance of 
choosing products free from chemical 
contamination, the public can contribute to the 
demand for a more environmentally friendly 
market. These steps are important to create a 
healthier and safer global food system. 
 
In addition, a community-based approach to 
health education shows effectiveness in building 
collective awareness. For example, Elahi et al. 
(2019) emphasized the importance of farmer 
involvement in local-based training to 
understand the long-term impact of chemicals 
on ecosystems. With this approach, farmers are 
not only informed, but also empowered to 
become agents of change in their agricultural 
practices (Elahi et al., 2019). 

 
This study aims to further explore how health 
education can be used to increase farmers' 
awareness about healthy food and the use of safe 
chemicals. The study underscores the 
importance of collaboration between 
government agencies, academia, and farming 
communities to create ecosystems that support 
sustainable agricultural practices. 
 
2. METHOD 

 
This study uses a qualitative method with a 
literature study approach to analyze the role of 
health education in increasing farmers' 
awareness of healthy food and the use of safe 
chemicals. The literature study was chosen 
because it allows researchers to explore various 
perspectives and findings from previous research 
relevant to this topic (Snyder, 2019). This 
method aims to identify patterns, themes, and 
implications from various studies that have been 
conducted in the last five years. 
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Data sources in this study include journal 
articles, research reports, and official documents 
published online and in print. The analyzed 
articles were selected from reputable databases 
such as ScienceDirect, Springer, and 
ResearchGate, with inclusion criteria that 
included topic relevance, publication time 
(2018–2023), and source credibility (Booth et 
al., 2021). In addition, policy reports from 
international organizations, such as WHO and 
FAO, are also used as a reference to enrich the 
analysis. 
 
The data collection technique was carried out 
through systematic searches using keywords 
such as "health education for farmers," "safe 
chemical use in agriculture," and "food safety 
awareness." The data obtained are then selected 
based on their relevance to the research 
objectives and their suitability with the main 
topic (Cooper, 2015). Literature analysis is 
carried out by identifying the main themes that 
emerge, comparing research results, and 
evaluating existing research gaps. 

 

The data analysis method used is thematic 
analysis to identify and group findings based on 
relevant themes (Clarke & Braun, 2017). The 
analysis process includes in-depth reading, data 
coding, and grouping information into categories 
that reflect the focus of the research. The results 
of the analysis were used to explain how health 
education can affect farmers' awareness of the 
importance of healthy food and the use of safe 
chemicals. This approach allows researchers to 
produce conclusions based on evidence from the 
analyzed literature. 
 
3. RESULT AND DISCUSSION 

 
The following table presents the results of a 
selection of literature from various articles that 
discuss the role of health education in increasing 
farmers' awareness of healthy food and the safe 
use of chemicals. These articles are selected from 
a number of relevant studies published in the last 
five years (2018–2023), emphasizing findings 
that make a tangible contribution to the 
understanding and application of healthier and 
more sustainable agricultural practices. 

 
Table 1. literature review 

No Author Title Main focus 
1 Nguyen et al. 

(2018) 
Pesticide Use in Vegetable 
Production: A Survey of Vietnamese 
Farmers' Knowledge 

Farmer education improves safe 
practices in the use of pesticides. 

2 Baig et al. 
(2019) 

Assessment of Farmers' Knowledge 
Regarding Pesticide Usage and 
Biosafety 

Biosafety education programs reduce 
health risks due to pesticides. 

3 Pan et al. 
(2021) 

Factors Influencing Chinese Farmers' 
Proper Pesticide Application in 
Agricultural Products 

Education encourages farmers to use 
safer non-chemical alternatives. 

4 Shammi et al. 
(2020) 

Pesticide Exposures Towards Health 
and Environmental Hazards in 
Bangladesh 

Farmers' awareness of pesticide risks is 
increasing through community-based 
training. 

5 Damalas & 
Koutroubas 
(2018) 

Farmers' Behavior in Pesticide Use: A 
Key Concept for Improving 
Environmental Safety 

Education-based strategies can change 
farmers' behavior in pesticide use. 
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6 Constantine 
et al. (2020) 

Why Don't Smallholder Farmers in 
Kenya Use More Biopesticides? 

Farmer education encourages the use 
of biopesticides as a safe alternative. 

7 Bhandari et 
al. (2018) 

Factors Affecting Pesticide Safety 
Behavior: The Perceptions of 
Nepalese Farmers and Retailers 

Safety training encourages safe 
practices and farmers' awareness of 
health risks. 

8 Akter et al. 
(2018) 

Vegetable Farmers' Knowledge and 
Related Health Problems: A Case 
Study from Bangladesh 

Training programs reduce the negative 
health impacts of pesticides. 

9 Garcia et al. 
(2020) 

One Health for Food Safety, Food 
Security, and Sustainable Food 
Production 

The One Health approach integrates 
food safety and environmental health. 

10 Ataei et al. 
(2021) 

An Analysis of Farmers' Intention to 
Use Green Pesticides 

Farmers' understanding is increased 
through training on green pesticides 
and sustainable alternatives. 

 
The findings from the table above provide in-
depth insights into how health education plays 
an important role in raising farmers' awareness 
of safe and sustainable agricultural practices. 
Research conducted by Nguyen et al. (2018) 
revealed that many farmers in Vietnam still face 
challenges in understanding the risks of pesticide 
use. Through the survey conducted, it is known 
that most farmers have a limited understanding 
of the importance of using pesticides 
appropriately and safely. Training-based 
education helps address these shortcomings by 
providing technical information on pesticide 
residue dosage, application, and management to 
protect the health of farmers and consumers 
(NguyeN et al., 2018). 
 
The study of Baig et al. (2019) emphasizes the 
importance of biosafety training in the context of 
pesticide use in agriculture. The study shows that 
without educational intervention, farmers tend 
to neglect important safety procedures such as 
the use of personal protective equipment and 
proper storage of pesticides. Structured 
education provides farmers with an in-depth 
understanding of long-term health risks and 
encourages them to implement more effective 
preventive measures (Mubushar et al., 2019). 

 
Meanwhile, the research of Pan et al. (2021) and 
Shammi et al. (2020) highlights the important 
role of community-based education in 
strengthening farmers' collective awareness of 
the negative impacts of chemicals. Pan et al. 
noted that education can influence farmers' 
behavior in choosing non-chemical alternatives, 
such as biopesticides. Shammi et al. noted how 
locally-based training in Bangladesh improved 
farmers' understanding of the dangers of 
pesticides to the environment and human health. 
This creates a farming community that is more 
aware of the importance of sustainability and 
responsible practices (Pan et al., 2021; Shammi 
et al., 2020). 
 
The study of Damalas and Koutroubas (2018) 
makes an important contribution by identifying 
how education can change the mindset of 
farmers. Their findings suggest that farmers who 
have access to training are more likely to adopt 
safer practices, including more controlled use of 
pesticides. This study reinforces the idea that 
education is the key to creating a greener 
agriculture (Damalas & Koutroubas, 2018). 
 
Research by Constantine et al. (2020) in Kenya 
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provides a unique perspective on the challenges 
faced by smallholders in adopting biopesticides. 
Although biopesticides offer safer alternatives, 
the lack of information and education is a major 
obstacle to their use. The study emphasizes the 
importance of training programs designed to 
address these constraints, so that farmers can 
take advantage of new technologies to increase 
their productivity without harming health 
(Constantine et al., 2020). 
 
The study of Bhandari et al. (2018) and Akter et 
al. (2018) further highlighted the positive impact 
of safety training in reducing health risks due to 
pesticides. This training not only raises 
awareness about health hazards but also 
promotes preventive measures such as the use of 
personal protective equipment and chemical 
waste management. Both of these studies show 
how educational programs can directly influence 
individual behavior (Akter et al., 2018; Bhandari 
et al., 2018). 
 
The One Health approach proposed by Garcia et 
al. (2020) expands the discussion on food safety 
by integrating human health, the environment, 
and ecosystems. In this context, health education 
not only improves agricultural practices but also 
supports the sustainability of the ecosystem as a 
whole. This study shows how an interdisciplinary 
framework can provide broad benefits to the 
global community (Garcia et al., 2020). 
 
Finally, the research of Ataei et al. (2021) 
concluded that behavioral theory-based 
approaches, such as the planned behavior theory 
model, can be used to design more effective 
educational programs. These findings emphasize 
that understanding the psychological and social 
factors that influence farmers' decisions can help 
create training programs that are better suited to 
their needs (Ataei et al., 2021). 
 

Overall, the findings illustrate that health 
education has a significant impact on increasing 
farmers' awareness of healthier and more 
sustainable agricultural practices. Through well-
designed training programs, farmers can not 
only improve their quality of life but also 
contribute to food security and environmental 
sustainability globally. This shows that investing 
in education and training for farmers is a 
strategic step towards creating a more 
responsible and sustainable agricultural system. 
 
Discussion 
The Role of Health Education in 
Increasing Farmers' Awareness of 
Healthy Food 
Health education has a crucial role in increasing 
farmers' awareness of the importance of healthy 
food. Farmers, as the main producers of food, 
have a great responsibility in determining the 
quality of food consumed by the community. 
Good education helps farmers understand the 
impact of excessive chemical use on human 
health and the environment. Training programs 
that include information on sustainable farming 
practices and the appropriate use of pesticides 
have proven effective in increasing farmers' 
knowledge about healthy food. For example, 
community-based approaches, such as extension 
and group discussions, allow for easier 
knowledge transfer and increase farmers' 
involvement in discussions about healthy 
agriculture. 
 
Through health education, farmers are also 
introduced to the concept of organic food and its 
benefits. Studies show that farmers who receive 
training on healthy food are more likely to switch 
to organic farming methods, although this often 
requires a larger initial investment. However, 
long-term benefits such as more fertile soil, 
healthier crops, and reduced health risks from 
chemical exposure make this method more 
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sustainable. Education involving field 
demonstrations is also effective, as farmers can 
directly see the benefits of healthy farming 
practices. 
 
Awareness of the Safe Use of Chemicals 
One of the main focuses of health education is to 
raise farmers' awareness of the dangers of using 
unsafe chemicals, such as toxic pesticides and 
synthetic fertilizers in excessive doses. This 
education includes an introduction to safe types 
of chemicals, proper dosage of use, and 
appropriate application times. The program also 
emphasizes the importance of using personal 
protective equipment (PPE) when applying 
chemicals to reduce the risk of direct exposure. 
 
The results of the study show that practice-based 
education is more effective than the theoretical 
approach. For example, a demonstration of how 
to safely mix and apply pesticides in the field 
helps farmers understand the important steps in 
preventing the negative impact of chemicals on 
their health and the environment. Additionally, 
providing information about chemical labels and 
the meaning of symbols on packaging helps 
farmers make wiser decisions in choosing safe 
products. 
 
Effective Educational Approach 
A locally-based approach to education is crucial 
in ensuring the success of this program. By 
involving community leaders or leaders of 
farmer groups, educational messages can be 
more easily received by farmers. This approach 
also allows for the development of training 
modules tailored to local contexts, such as the 
types of crops cultivated and the environmental 
challenges farmers face. Ongoing counseling 
ensures that farmers have ongoing access to the 
latest information on healthy agricultural 
practices. 
 

Technology also plays an important role in 
supporting health education. The use of mobile-
based apps to provide information on safe 
pesticide doses, application schedules, or natural 
alternatives for pest control has improved the 
efficiency of health education. This technology-
based program allows farmers to get information 
quickly and accurately, even in remote areas. 
 
Implications for Agricultural 
Sustainability 
Health education not only increases farmers' 
awareness but also has major implications for 
agricultural sustainability. By switching to 
healthier farming practices, farmers can 
maintain soil and water quality, which are key 
assets in agriculture. The use of safe chemicals 
also reduces the risk of environmental 
contamination and ensures that the food 
produced is safe for consumption. In addition, 
health education provides farmers with an 
understanding of the importance of healthy food 
certification, which can increase the 
marketability of their products in both domestic 
and international markets. 
 
4. CONCLUSION 

 
This study concludes that health education has a 
significant role in increasing farmers' awareness 
of healthy and safe agricultural practices, 
especially related to the use of chemicals. 
Community-based education and technology 
provide effective results in improving farmers' 
understanding and behavior. The adoption of 
educational approaches tailored to local needs 
and supported by consistent policies can 
improve the sustainability of agricultural 
practices in different regions. As a suggestion, 
collaboration between the government, 
educational institutions, and community leaders 
needs to be improved to provide continuous and 
relevant training. In addition, the development 
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of digital-based educational technology can be a 
solution to reach farmers in remote areas, so that 
healthy agricultural practices can be widely 
applied. 
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