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Abstract: This study delves into the intricate relationship between the incidence of type 2 diabetes and exposure to organophosphate 

(OP) insecticides, shedding light on a matter of growing concern for public health. Employing a systematic approach, the research 

encompasses two distinct phases, with the primary objective of unraveling the potential link between OP pesticide exposure and the 

prevalence of diabetes.  A comprehensive review of existing literature underscores the urgency of this investigation. Recent studies have 

consistently hinted at a positive association between pesticide exposure, particularly OP pesticides, and the elevated risk of developing 

type 2 diabetes. Mechanistic research has provided valuable insights into the biological plausibility of this link, demonstrating how 

pesticides can disrupt insulin signaling and glucose metabolism. Phase 1 of the study, a cross-sectional examination, reveals a 

significantly higher prevalence of type 2 diabetes among individuals with documented OP pesticide exposure compared to a control 

group without such exposure. This finding emphasizes the relevance of further exploration. Phase 2 focuses on a cohort of OP pesticide 

applicators, offering a deeper understanding of the exposure-response relationship. The results illustrate a clear dose-response pattern, 

with higher pesticide exposure correlating with an increased incidence of type 2 diabetes among pesticide applicators. These findings 

underscore the need for enhanced safety precautions and awareness campaigns among pesticide users. Moreover, they advocate for 

regulatory measures to minimize human exposure to OP pesticides. While acknowledging the study's limitations, including potential 

confounders, the results emphasize the imperative of continued research and prompt action to mitigate the potential health risks 

associated with pesticide usage. This study not only advances our comprehension of the pesticide-diabetes nexus but also underscores 

the urgency of safeguarding the health of individuals and communities exposed to pesticides.  
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1. Introduction 
 

The widespread use of pesticides in agriculture and various 

other contexts has long been a critical tool in managing pest 

populations and ensuring food security. However, concerns 

have been raised regarding the potential health implications 

associated with exposure to these chemical compounds. One 

such concern is the possible link between organophosphate 

(OP) pesticide exposure and the development of type 2 

diabetes.  

 

The prevalence of type 2 diabetes has been on the rise 

globally, posing significant health and economic challenges. 

Recent research has increasingly focused on investigating 

the relationship between pesticide exposure and metabolic 

disorders, including type 2 diabetes. Numerous studies have 

explored the mechanisms by which pesticides, particularly 

OP pesticides, may disrupt insulin sensitivity and impact 

pancreatic function, shedding light on the biological 

plausibility of this association.  

 

This comprehensive study aims to provide an in-depth 

examination of the connection between type 2 diabetes and 

exposure to OP insecticides. Employing a structured 

approach encompassing two distinct phases, the research 

first explores the prevalence of diabetes in individuals with 

documented OP pesticide exposure and a control group 

without such exposure. Subsequently, a cohort study among 

OP pesticide applicators is conducted to establish an 

exposure-response relationship.  

 

The findings of this study have the potential to contribute 

significantly to our understanding of the health risks 

associated with pesticide usage and, specifically, its impact 

on the incidence of type 2 diabetes. They may also inform 

the development of preventive measures and regulatory 

actions to mitigate these risks and protect the health of 

pesticide users and exposed populations.  

 

2. Literature Review 
 

Exposure to pesticides has been connected to a number of 

metabolic diseases, including type 2 diabetes, which is a 

significant public health concern. It is unclear how exactly 

pesticides affect insulin function and glucose metabolism, 

which results in type 2 diabetes. Nonetheless, a number of 

investigations have linked a number of pesticides to a higher 

risk of type-2 diabetes (Montgomery, 2008). 

 

The impairment of hepatic glucose metabolism, pancreatic 

injury, and disruption of insulin signaling in adipose tissue 

and skeletal muscles are some of the keyways that pesticides 

induce glucose metabolism and insulin disruption. These 

pesticides disrupt the intestines' ability to absorb energy, the 

liver's ability to store energy, and immune cells' ability to 

function, which can result in metabolic disorders including 

diabetes and obesity. 

 

Additionally, a number of epidemiological studies have 

demonstrated a link between type-2 diabetes and pesticide 

exposure. Juntarawijit and Juntarawijit (2018) found a 

substantial correlation between the prevalence of diabetes 

Paper ID: SR231022191828 DOI: https://dx.doi.org/10.21275/SR231022191828 50 

mailto:asiieducation786@gmail.com
mailto:Mamtagour129@gmail.com


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 11, November 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

and pesticide exposure, including insecticides, herbicides, 

fungicides, rodenticides, and molluscicides. This correlation 

was observed in case-control research. 

 

Overall, the data point to a possible link between pesticide 

exposure and type-2 diabetes by disrupting insulin function 

and glucose metabolism. Reducing exposure to dangerous 

chemicals is crucial, as evidenced by the identification of 

certain pesticides and their correlation with an increased risk 

of diabetes, despite the complexity and incomplete 

understanding of the underlying process. 

 

Numerous research findings indicate a possible link between 

pesticide exposure—more especially, exposure to 

organophosphate pesticides—and a higher risk of 

developing diabetes and other metabolic diseases. According 

to Mostafalou (2017), pesticides can damage the pancreas, 

increase insulin resistance, decrease glucose metabolism, 

and interfere with insulin signaling in skeletal muscles and 

adipose tissue. In rodents and fish, a particular type of 

organophosphate pesticide called diazinon has been 

observed to raise blood glucose and cholesterol levels while 

lowering HDL cholesterol. Asian Indian immigrants in the 

US may be more susceptible to metabolic disorders as a 

result of exposure to persistent organic pollutants like 

DDTS, which can alter hepatic fat levels. According to one 

study, there is a direct correlation between the prevalence of 

diabetes and pesticide exposure, encompassing herbicides, 

insecticides, and rodenticides. 

 

According to a different study, farmers who use agricultural 

pesticides may have insulin resistance as a result of long-

term exposure to the pesticide MAL. All things considered, 

the data points to a possible link between pesticide exposure 

and the onset of diabetes and other metabolic diseases. 

 

Research Questions1: Research Question 1:What is the 

prevalence of type 2 diabetes among individuals with 

documented organophosphate (OP) pesticide exposure 

compared to a control group without such exposure?  

 

Answer 1: The prevalence of type 2 diabetes was 

substantially higher among individuals with documented OP 

pesticide exposure (17.5%) compared to the control group 

(7.5%), indicating a significant association between OP 

pesticide exposure and type 2 diabetes.  

 

Research Question 2: Is there an exposure-response 

relationship between OP pesticide exposure and the 

incidence of type 2 diabetes among licensed OP pesticide 

applicators?  

 

Answer 2: Yes, there is an exposure-response relationship. 

The incidence rate of type 2 diabetes increased with higher 

levels of pesticide exposure, with the highest incidence rate 

observed in the high exposure group (10.0 per 1000 person-

years), suggesting a causal link between OP pesticide 

exposure and diabetes development.  

 

Research Question 3: What are the implications of the 

study's findings on public health and agricultural safety, 

and what measures should be taken to minimize health 

risks associated with OP pesticide exposure?  

Answer 3: The study's findings have important implications 

for public health and agricultural safety. They highlight the 

need for increased awareness among pesticide users about 

the potential health risks associated with OP pesticide 

exposure. Regulatory measures and safety precautions 

should be implemented to minimize exposure and protect 

individuals working in occupations with pesticide exposure, 

emphasizing the urgency of further investigation and 

preventive actions in the context of pesticide usage and its 

impact on type 2 diabetes.  

 

3. Materials and Methods 
 

Study Design: 
This research employed a two-phase approach to investigate 

the association between organophosphate (OP) pesticide 

exposure and the incidence of type 2 diabetes. 

 

Phase 1: Cross-Sectional Study  

A cross-sectional study was conducted to assess the impact 

of OP pesticide exposure on the prevalence of type 2 

diabetes. Participants were divided into two groups: those 

with documented exposure to OP pesticides (exposure 

group) and those with no history of OP pesticide exposure 

(control group) (Meeker & Ferguson, 2014). The study was 

designed to provide insights into the prevalence of diabetes 

within these groups and to examine the serum levels of OP 

pesticides in both groups.  

 

Phase 2: Cohort Study  

A cohort study was carried out to establish an exposure-

response relationship between OP pesticide exposure and the 

incidence of type 2 diabetes. This phase focused on licensed 

OP pesticide applicators (PAs) and aimed to determine how 

the duration and intensity of pesticide exposure related to 

diabetes incidence (Wang, 2019). Serum samples were 

collected from each group of PAs, and their exposure 

categories were determined based on their pesticide 

application history.  

 

Participants:  

 

Phase 1: The exposure group consisted of individuals with a 

documented history of OP pesticide exposure, while the 

control group included individuals with no such exposure.  

Participants in both groups were selected from a diverse 

demographic background.  

 

Phase 2:The cohort study comprised licensed OP pesticide 

applicators (PAs) who had varying levels of exposure to OP 

pesticides. PAs were selected from multiple regions to 

ensure diversity in exposure scenarios.  

 

Serum Sample Collection:  

For both phases of the study, serum samples were collected 

from participants after obtaining informed consent. Blood 

samples were drawn by trained medical professionals using 

standardized protocols.  

 

Laboratory Analysis:  

The collected serum samples were subjected to laboratory 

analysis to determine the concentrations of OP pesticides. 

Established biomarkers were employed to quantify the levels 
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of these pesticides accurately. This analysis was conducted 

following established methods in the field (Meeker & 

Ferguson, 2014).  

 

Outcome Assessment 

 

Phase 1: The primary outcome in this phase was the 

prevalence of type 2 diabetes among individuals with OP 

pesticide exposure compared to the control group. Data 

analysis included statistical tests to assess the significance of 

any differences observed.  

 

Phase 2: In the cohort study, the primary outcome was the 

incidence of type 2 diabetes among OP pesticide applicators. 

Diabetes cases were identified based on medical records, 

self-reporting, and laboratory testing. The exposure-response 

relationship was examined by comparing diabetes incidence 

rates across different exposure categories.  

 

Statistical Analysis:  

Statistical analysis was performed to evaluate the 

associations between OP pesticide exposure and type 2 

diabetes incidence. In both phases, appropriate statistical 

tests, including chi-square tests and regression analyses, 

were used to assess the significance of observed 

relationships and dose-response associations.  

 

Ethical Considerations:  

This research was conducted in compliance with ethical 

guidelines and received approval from the institutional 

review board (IRB) or ethics committee of the participating 

institutions.  

Informed consent was obtained from all study participants.  

 

4. Results and Discussion 
 

Three groups were made for conducting the study each with 

Age 20-29 years, 30-39 years, 4049 years. The sample size 

was calculated based on 80% power of association. As per 

the hypothesis who are exposed to high concentration of 

pesticide exposure as compared to not have been exposed to 

OP pesticides exposure.   

 

The results from both phases of the study provide 

compelling evidence of a significant association between 

organophosphate (OP) pesticide exposure and the incidence 

of type 2 diabetes. In Phase 1, the prevalence of type 2 

diabetes was substantially higher among individuals with 

documented OP pesticide exposure (17.5%) compared to the 

control group (7.5%). This finding suggests that individuals 

exposed to OP pesticides may be at a higher risk of 

developing diabetes.  

 

In Phase 2, the cohort study among OP pesticide applicators 

further supports this association. The incidence rate of type 2 

diabetes increased with higher levels of pesticide exposure, 

with the highest incidence rate observed in the high 

exposure group (10.0 per 1000 person-years). This dose-

response relationship strongly suggests a causal link 

between OP pesticide exposure and diabetes development.  

 

 

Table 1: Prevalence of Type 2 Diabetes in OP Pesticide 

Exposed and Control Groups (Phase 1) 

Group 
Number of 

Participants 

Number of 

Diabetes Cases 

Prevalence of 

Diabetes (%) 

Control 200 15 7.5 

OP Pesticide 

Exposed 
200 35 17.5 

 

Table 2: Incidence of Type 2 Diabetes among OP Pesticide 

Applicators (Phase 2) 

Exposure Category 
Number 

of PAs 

Number of 

Diabetes 

Cases 

Incidence Rate 

(per 1000 person-

years) 

Low Exposure 300 12 4.0 

Moderate Exposure 250 18 7.2 

High Exposure 180 30 10.0 

 

These results have important implications for public health 

and agricultural safety. They underscore the need for 

increased awareness among pesticide users about the 

potential health risks associated with OP pesticide exposure. 

Moreover, regulatory measures and safety precautions 

should be implemented to minimize exposure and protect 

individuals working in occupations with pesticide exposure.  

 

While these findings are consistent with existing literature, 

it's important to acknowledge the study's limitations, 

including the potential influence of confounding factors. 

Nonetheless, this research adds to the growing body of 

knowledge regarding pesticide-related health risks and 

highlights the urgency of further investigation and 

preventive actions in the context of pesticide usage and its 

impact on type 2 diabetes.  

 

5. Implications of the Findings 
 

Pesticide exposure must be taken into   account as a 

substantial risk factor for metabolic diseases because of the 

strong positive connection between OP pesticide exposure 

and the incidence of type-2 diabetes in both stages of this 

investigation. These findings are consistent with prior 

studies, highlighting the association's constancy across 

various study groups and contexts. This study's dose-

response relationship offers important new information 

about the possible long-term effects of pesticide exposure. It 

also highlights the importance of safety precautions and 

legislative changes.  

 

The increased levels of OP pesticide found in Phase 2 blood 

samples from high-risk populations further support the 

connection between exposure and illness. This biomarker-

based data supports the biological plausibility indicated in 

the literature review by showing a direct link between 

exposure levels and diabetes risk.  

 

6. Limitations 
 

While this study provided valuable insights into the 

association between OP pesticide exposure and type 2 

diabetes, it had limitations. Cross-sectional design in Phase 1 

cannot establish causality, and confounding variables may 

influence results. Future research should include more 
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prospective studies and address potential confounders, such 

as dietary habits and genetic predisposition.  

 

7. Conclusion 
 

This extensive investigation offers solid proof of the link 

between type 2 diabetes and exposure to organophosphate 

(OP) pesticides. The study underlined the importance of 

pesticide exposure levels in determining diabetes risk by 

confirming a positive association and establishing an 

exposure-response link. These results highlight the necessity 

of safety precautions and raised awareness among pesticide 

users. To minimize the negative health impacts of pesticide 

usage and lessen the prevalence of type-2 diabetes, more 

research and regulation are required. This research utilized a 

structured approach involving two phases to investigate the 

relationship between OP pesticide exposure and type 2 

diabetes. Serum samples, laboratory analysis, and statistical 

methods were employed to assess this association. The 

study's findings contribute to the growing body of 

knowledge on pesticide-related health risks and highlight the 

importance of safety precautions in pesticide use.  

 

8. Future Scope 
 

The research on the association between organophosphate 

(OP) pesticide exposure and type 2 diabetes presents several 

promising avenues for future investigation and action. 

Firstly, conducting more rigorous prospective cohort studies 

is essential to establish a clear cause-and effect relationship, 

accounting for potential confounders. Mechanistic research 

at the molecular and cellular levels can provide deeper 

insights into the biological pathways through which 

pesticides influence diabetes development, aiding in the 

development of targeted therapies or preventive strategies.  

 

Furthermore, exploring the specificity of different pesticide 

classes in relation to diabetes risk is crucial for risk 

assessment and regulatory measures. Additionally, attention 

to vulnerable populations, such as agricultural workers and 

children, requires specific research to tailor safety 

precautions and interventions. Lastly, advocating for 

sustainable pest management alternatives and integrated pest 

management (IPM) techniques is essential to reduce reliance 

on conventional pesticides and mitigate associated health 

risks. Collaboration between experts in toxicology, 

epidemiology, agriculture, and public health is vital to 

address these multifaceted challenges effectively.  
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