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ABSTRACT 

 

 

The prevalence of depression among farmers in India has been the focus of increasing 

research interest, with pesticide exposure identified as a significant risk factor. This review 

paper examines the existing literature on the relationship between pesticide exposure and the 

development of depressive symptoms among Indian farmers, considering neurotoxic effects 

and the mechanisms through which pesticides may impact mental health. The paper also 

discusses implications for health policy and preventive measures. 
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INTRODUCTION 

 

The agricultural sector serves as the backbone of societies worldwide, providing sustenance 

and economic stability. However, behind the idyllic facade lies a concerning reality: the 

mental well-being of farmers faces a grave threat due to pesticide exposure. Depression, a 

pervasive mental health disorder, has garnered attention for its intricate relationship with the 

agricultural environment. Among the various stressors encountered by farmers, exposure to 

pesticides stands out as a significant contributor to the onset and exacerbation of depressive 

symptoms. When we compare the prevalence of depression in Farmers with other 

professions, farmers have a high rate of prevalence.[1]  

The agricultural sector in India employs a large segment of the population and is 

characterized by high levels of pesticide use. There is growing evidence to suggest that 

chronic exposure to these chemicals is linked to a range of adverse health outcomes, 

including psychological disorders such as depression. This review synthesizes current 

findings on this topic, highlighting the biological and socio-economic pathways through 

which pesticide exposure can lead to depression. 

 

MATERIALS AND METHODS 

 

This review systematically searched databases including PubMed, Scopus, and Web of 

Science for studies published up to 2024 that relate to pesticide exposure and depression 

among Indian farmers. Keywords used in the search included "pesticide exposure," 

"depression," "farmers," and "India." Both observational and experimental studies were 

considered. 

The Link Between Pesticide Exposure and Depression 

NEUROTOXIC EFFECTS OF PESTICIDES 

Pesticides are known to have neurotoxic effects that can alter brain chemistry. Studies 

suggest that chronic exposure can lead to neurological and neurobehavioral health risks, 

which include mood disorders such as depression. For example, Gupta et al., 2021[2] reported  

that organophosphates, commonly used in Indian agriculture, inhibit acetylcholinesterase, 

leading to neurotoxicity and associated depressive symptoms. 
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EPIDEMIOLOGICAL EVIDENCE 

Several epidemiological studies have investigated the mental health impacts of pesticide 

exposure among farmers. Singh and Naidu.,2023 [3] conducted a longitudinal study and found 

that farmers exposed to high levels of pesticides were significantly more likely to report 

depressive symptoms compared to those with minimal exposure. 

SOCIO-ECONOMIC FACTORS 

The relationship between pesticide exposure and depression is also mediated by socio-

economic factors. Farmers suffering from pesticide-related health issues may face increased 

medical costs and reduced work capacity, leading to financial stress and, subsequently, 

mental health deterioration. Sharma et al.,2022 [4] highlighted that the burden of healthcare 

costs and the fear of future health problems contribute to chronic stress and depression among 

these farmers. 

BIOLOGICAL MECHANISMS 

Pesticides may cause oxidative stress and inflammation, which are biological processes 

associated with the development of depression. Research by Kumar et al.,2020 [5] 

demonstrated elevated levels of inflammatory markers in the blood of farmers who regularly 

use pesticides compared to those who do not use them. 

 

PESTICIDE EXPOSURE 

Emerging research suggests a correlation between pesticide exposure and depression. 

Neurotoxic effects of chronic pesticide exposure can affect the central nervous system and 

may lead to or exacerbate depressive symptoms [6]. The high use of pesticides in Indian 

agriculture thus becomes a significant point of concern for farmers' mental health. 

 

DISCUSSION   

This review underscores the complexity of the relationship between pesticide exposure and 

depression, influenced by biological, environmental, and socio-economic factors. There is a 

clear need for comprehensive strategies to reduce pesticide exposure, including the promotion 

of safer alternatives like biopesticides and integrated pest management (IPM). 
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CONCLUSION  

The evidence reviewed suggests a significant association between pesticide exposure and the 

risk of developing depression among farmers in India. This underlines the importance of 

implementing policies aimed at reducing pesticide use and exposure, improving the mental 

health of farmers, and enhancing the overall sustainability of farming practices. 
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