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Abstract 

The excessive use of pesticides in agriculture poses serious dangers to human health, 

both directly and indirectly, and may even cause cancer. Depending on the length of exposure 

and certain chemical features, pesticide toxicity, persistence, and accumulation in the body can 

result in major health issues, most notably impairment to the reproductive system. In this study, 

dietary risks are evaluated using the hazard quotient (HQ), which measures risk levels in rural 

as well as urban populations depending on food consumption patterns by comparing estimated 

daily intake (EDI) to acceptable daily intake (ADI). The calculation of the theoretical 

maximum dietary intake (TMDI) and maximum permissible intake (MPI) is necessary to 

determine safety. Pesticides are categorized to be harmless if the TMDI falls lower than the 

MPI. To compute overall risk for several residues, the Hazard Index (HI) is performed. 

Introduction 

Overuse of pesticides in agriculture poses both direct and indirect risks to human health, 

as their chemical components can disrupt biological processes, potentially leading to diseases 

like cancer. Pesticides are known for their toxicity, ability to accumulate in the body, and 

persistence, all of which contribute to adverse health effects. Eating food contaminated with 

pesticides may cause serious health complications, including reproductive harm. The risks 

associated with pesticide exposure depend on factors such as exposure duration and the specific 

toxic properties of the chemical used. 

Dietary risk is often assessed using the hazard quotient (HQ). The estimated daily intake 

(EDI) is computed at the pre-harvest interval and expressed as mg per kg of body weight per 

day. Food consumption data is sourced from the NSSO (2014). HQ is derived by dividing EDI 

by the acceptable daily intake (ADI). This assessment helps to determine risk levels in both 
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rural and urban populations, considering their both food consumption patterns. An HQ greater 

than 1 indicates elevated risk (Katna et al., 2018). 

𝐸𝐷𝐼 =  
Residue (𝑚𝑔 𝑘𝑔−1) x Food consumption (𝑘𝑔 𝑑𝑎𝑦−1) 

Body weight (kg)
 

𝐻𝑄 =  
Estimated daily intake 

Acceptable daily intake
 

Based on MRLs and daily food consumption, the theoretical maximum dietary intake 

(TMDI) is computed to assess total exposure. The maximum permitted intake (MPI), which is 

determined by multiplying the ADI by the average human weight (60 kg, ICMR 2010), is then 

compared to the TMDI. According to Katna et al., 2018, a pesticide is considered safe if its 

TMDI value is lower than its MPI and MRL values. 

𝑀𝑃𝐼 = 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑏𝑙𝑒 𝑑𝑎𝑖𝑙𝑦 𝑖𝑛𝑡𝑎𝑘𝑒 𝑥 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 

𝑇𝑀𝐷𝐼 = 𝑀𝑅𝐿 𝑥 𝑃𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 

When MRLs for any pesticide are unavailable particularly for a vegetable, the 

parameter theoretical maximum residue contribution (TMRC) is utilized for the safety 

evaluation. To know if that pesticide is harmful, the values of TMRC and MPI are compared 

in a same manner as mentioned above (Rahman et al., 2017) 

𝑇𝑀𝑅𝐶 = 𝑅𝑒𝑠𝑖𝑑𝑢𝑒 𝑖𝑛 𝑝𝑝𝑚 𝑥 𝐷𝑎𝑖𝑙𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑓𝑜𝑜𝑑 𝑐𝑜𝑚𝑚𝑜𝑑𝑖𝑡𝑦 

The overall risk for different pesticide residues on a single commodity is computed 

using the parameter Hazard Index (HI), which is the add up of the HQs for every chemical on 

that particular commodity. Any food item is regarded as potentially hazardous if its HI value 

is more than 1 (Galani et al., 2020). 

𝐻𝐼 = ∑ 𝐻𝑄𝑖

𝑛

𝑖=0

 

Different researchers used different terms to indicate the same parameter, HQ as RQ 

(Risk Quotient) (Singh et al., 2023), HRI (Health Risk Index) (Alam et al., 2015, Fatunsin et 

al., 2020) which are computed by the same formulae with that of HQ and also evaluated similar 

to it (HRI or RQ exceeds 1, there may be significant health concerns). 

Conclusion 

To sum up, the overuse of pesticides in agriculture poses significant risks to human 

health, emphasising the significance of regularly monitoring pesticide levels in food. This study 

highlights the critical need of assessing dietary risks using metrics such as the maximum 
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permissible intake (MPI), theoretical maximum dietary intake (TMDI), and hazard quotient 

(HQ) to ensure food safety. Regulatory bodies and public health authorities should always have 

any eye on reducing dangers, bringing up strong laws and improving farming practices and so 

on. 
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