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INTRODUCTION 

Modernization of agriculture is necessary to meet the 

food demands of a nation but on the odd side it 

pressurizes the ecosystem as well as human beings. The 

increased use of insecticides in agriculture has led to 

many health problems like headache, nausea, skin 

problems and abdominal pain in people handling these 

chemicals and has emerged as a major occupational 

hazard
[1-4]

, such as those incurred through mixing and 

applying insecticides or working in insecticide treated 

fields. Other insecticide exposures may be 

environmental, resulting from spray drift, contaminated 

drinking water or handling of items that have been 

contaminated in or near areas of insecticide application. 

In addition, farm families tend to use more insecticides 

in and around the home than do non-farming families.
[5] 

 

Female population engaged in agricultural work and/or 

living in agricultural areas is exposed to different types 

of pesticides at a relatively higher level than non-

agricultural population. In males the cyclicity is periodic 

and throughout the life, but in females the reproductive 

life is limited due to the occurrence of menopause. Thus, 

in the present study the female population was taken so 

as to study the adverse effects of insecticide exposure in 

the area. 

 

Several experimental, epidemiological and clinical 

studies published recently have shown a relationship 

between certain types of cancers and certain 

insecticides.
[2, 6-7]

 This has revealed that insecticide 

related cancers are a new emerging entity. According to 

the National Cancer Registry Program of Indian Council 

of Medical Research, there is a regional variation in the 

incidence of cancer which has been substantiated by an 

exercise done in the State of Punjab.
[2]

 Insecticides as a 

risk factor in specific types of cancers are cited in 

number of reports from USA and other parts of world.
[1,8]

 

A relationship between obesity, postmenopausal breast 

cancer and endometrial cancer has also been reported.
[9]

 

Of the ten million new cases of cancer diagnosed every 

year, over half are from the developing world. It is 
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ABSTRACT 

Introduction and Aim: In recent years, insecticide toxicity has become a matter of concern in terms of public 

health and is postulated to be a forerunner as the primary cancer causing agent. Women engaged in agricultural 

work or living in agricultural areas may be exposed to higher levels and different types of insecticides than the 

general population. The present study was conducted to assess the effect of insecticide usage on health of female 

population in South-West Punjab. Materials and Methods: A survey was conducted in seventeen villages of 

Bathinda and Muktsar districts of Punjab (India) because of the increased number of cancer cases reported in this 

area. Female population (n=120) diagnosed with cancer in the age group of 30 to 80 years was interviewed 

according to the probability proportion to size and compared with females of the region not diagnosed with cancer, 

which was considered as control. Comprehensive residential insecticide usage and other risk factors were assessed 

by using an in-person interviewer-administered questionnaire. Results: Prevalence of breast cancer was found to 

be highest (64.5%) among patients in the age group of 50-54 years. The occurrence of cancer was significantly 

higher in females with low education level, occupied in farming, exposed to pesticides and belonging to the low 

income group. Cancer was found to be more prevalent in females with normal Body Mass Index (BMI). 

Conclusion: This study provides additional thrust that exposure to insecticides, occupational or otherwise, may be 

a significant contributing factor to the high cancer incidence in this region. Therefore, a reduced use of pesticides 

is recommended for the female population engaged in agriculture. 
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estimated that by the year 2020, over 10 million people 

worldwide would die of cancer every year and that 70 

percent of these would be from the developing world.
[10] 

 

Insecticides have become integral part of villagers in 

Punjab as agriculture is the primary occupation here. 

Bathinda district in Punjab, irrigated by canal water 

grows largely cotton and rice crop –the two crops known 

for excessive use of insecticides. In addition to the 

insecticides playing havoc with ecology, the region is 

traumatized with the distressing fact that Cotton belt in 

Malwa region of Punjab is facing unprecedented crisis of 

human health from last few years. Hence a study was 

designed to establish a relationship between insecticide 

usage and its effect on the females in some representative 

villages of the region. 

 

OBJECTIVE 

Assessment of health parameters of female population 

engaged in farming and their association with the 

incidence of cancer 

 

MATERIALS AND METHODS 

Study Area 

Seventeen villages from Bathinda and Muktsar districts 

of Punjab (India) were selected as the study area because 

of the increased number of cancer cases reported in this 

area (2). District Bathinda (29º-33 and 30º-36 N, 74º-38 

and 75º-46 E) is situated in the southern part of the State 

in the heart of Malwa region covering 3,355 Sq.km of 

geographical area. According to 2011 Census, Bathinda 

has a population of 1,388,859 of which male and female 

are 744,875 and 643,984 respectively. District Muktsar 

(30º-69 and 29º-87 N, 74º-21 and 74º-86 E) with area of 

2,594 Sq. km. Muktsar has a population of 902,702 of 

which male and female were 476,300 and 426,402 

respectively. Majority of the population in these areas is 

associated in agriculture either as cultivators or farm 

workers. 

 

Study Design 

A list of cancer patients was prepared on the basis of 

information obtained from various hospitals and health 

centers of the study area. A sample of 120 clinically 

diagnosed female cancer patients was selected from 

Bathinda and Muktsar districts of Punjab by using 

Probability Proportion to the Size (PPS) method. A 

sample of 100 unaffected females from the region was 

taken as control. An interview schedule was prepared to 

collect data from the respondents to get information of 

possible causes, age, gender, health parameters and 

socio-economic conditions of the patients and control 

individuals. 

 

Statistical Analysis 

Data was analyzed by chi-square test and by using 

Quickcalcs Graphpad software package. 

 

RESULTS 

As shown in Table 1 the most prevalent cancer in the 

study area was the breast cancer followed by uterine 

cancer (Table 1) with the age wise distribution pattern of 

cancer in the region having a peaked incidence in the age 

group of 50-54 years (Fig. 1). 

 

Table 1: Type of cancer and the number of affected 

females. 

Cancer 

n=120 

No. of affected 

females 
Percentage 

Breast 77 64.17 

Uterus/Cervix 27 22.5 

Ovary 8 6.67 

Leukemia 4 3.33 

Others 4 3.33 

 

 
Figure 1:  Distribution of cancer patients in different age groups in the study area. 
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A significant association (p<0.01) was observed in the 

cancer and type of family, dietary habits, education, 

income group, Body Mass Index (BMI), and insecticide 

application in the farming occupation as given in Table 

2. The prevalence of cancer was observed in the 

population with low education level, associated with 

farming and having a low income.  Interestingly, it was 

found that the cancer cases were more in the females 

living in nuclear families. 

 

Table 2: Relationship between various socio-economic and health parameters with cancer. 

 
Percentage of Cancer 

Patients (n=120) 

Percentage of 

Controls (n=100) 

p, Degree of 

freedom 

Type of Family 
Nuclear 80.823 91 p<0.01** 

df=1 Joint 19.177 9 

Education 

Illiterate 68.33 21 

p<0.001*** 

df=5 

Primary 13.33 15 

Matric 6.67 20 

10+2 5 4 

Graduation 6.67 30 

Post-Graduation 0 10 

Occupation 
Farming 67.5 21 P<0.001*** 

df=1 Non-farming 32.5 79 

Income Group 

Low 64.167 2 
p<0.001*** 

df=2 
Middle 33.333 78 

High 64.167 2 

BMI 

Low 19.17 7 p<0.01** 

df=2 

 
Normal 48.33 43 

High 32.5 50 

Insecticide use 
Yes 67.5 21 p<0.001*** 

df=1 No 32.5 79 

 The data were compared with control and statistically analyzed using chi-square test 

 Data were significant at **1% and *** 0.1% level of significance 

 

DISCUSSION 

The highest proportion of the individuals influenced by 

cancer under study, were exposed to insecticides by 

either working on their own farms or as farm worker. In 

addition, most of the females were exposed to insecticide 

application at home in control of household pests, grain 

storage and use of empty containers for personal hygiene 

and storage. Though maximum of the cancer patients 

observed were found to have normal BMI but as 

compared to control a significant association between 

high BMI and cancer was observed. 

 

It was observed that the most of the risk factors like 

participation in cultivation, usage of insecticides, 

spraying and storage of insecticides, consumption of 

non-vegetarian food, storage of insecticides in homes 

and farms were significantly more common among cases 

as compared to the controls in the present study. Age, 

sex and socio-economic status are well known risk 

factors of cancer so these factors were kept similar in the 

cases and controls by selecting age and sex matched 

controls in the same village as that of the case. The 

results have supported earlier evidences of gender and 

age influenced by cancer. In the area under study, it was 

revealed that the insecticides which were in use on the 

rice and cotton crops were imidacloprid, thiomethoxam, 

chlorpyrifos, triazophos, quinalphos, profenophos, 

monocrotophos, ethion, malathion, endosulfan, phorate, 

cypermethrin,  dieldrin throughout the year. Considering 

the exposure of the population to this vast milieu of 

agrochemicals through various established routes the 

incidence of cancer was found to be highest in the 

population handling insecticides either in farms or 

households. The key findings of the study are discussed 

below. 

 

Insecticide Use and Incidence of Cancer 

The female population associated with insecticide 

application and exposure was found to have a higher 

incidence of cancer in the study area. The cancer of 

breast was found to be the most prevalent of the cancer 

types. Earlier studies have shown insecticide 

(endosulfan, malathion, chlorpyrifos, methyl-parathion) 

residues in breast milk, bovine milk.
[7, 11-13]

 With this 

background the relevance of the observation gains 

ground that the role of insecticides is primary and 

directly proportional to the time and dose of exposure, 

and to the gender of the organism. 

 

They behave as endocrine disrupting chemicals and 

interfere with the functioning of endocrine system by 

mimicking a hormone, blocking hormonal effects or by 

disrupting the synthesis and transport of hormones. 

These chemicals persist in the environment and 

accumulate in body fat which may be responsible for 

increased breast cancer incidence.
[14]

 An epidemiological 

study conducted in villages of Talwandi Sabo block, 

district Bhatinda found that the cancer of female 
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reproductive system, i.e. breast, uterus/cervix and ovary 

was more common and pronounced in Talwandi Sabo 

whereas cancer of blood and lymphatic system, 

esophagus and bones was more common in Chamkaur 

Sahib block.
[2]

 Our study findings have substantiated that 

the cancer of breast was most prevalent than other cancer 

types in females. Insecticides have been shown to induce 

changes in the epithelium of rat mammary glands, 

influencing the process of carcinogenesis; such 

alterations occur at the level of nervous system by 

increasing the cholinergic stimulation.
[15]

 Insecticides are 

common environmental pollutants that have been 

implicated in cancer etiology.
[7] 

Some organochlorine 

insecticides mimic the effect of estrogen in the estrogen 

deficient medium and cause uterine cell proliferation. 

The insecticides have been found to activate oncogenes 

in vitro and in vivo.
[16] 

 

BMI 

In present study it was observed that the incidence of 

cancer was highest in the patients with normal BMI 

followed by high BMI and comparatively low incidence 

was in patients with low BMI. Increased BMI has been 

found to be associated with different cancer types and 

this observation has relevance in the present study.
[9]

 

Increased BMI or obesity is a serious chronic disease 

associated with complications that involve most systems 

of the body. Cancer is one of the obesity related 

complication resulting in increased mortality and 

difficult life as several epidemiological studies have 

suggested an association between obesity, cancer 

incidence and mortality.
[17]

 Adipose tissue is the 

predominant source of enzyme aromatase which converts 

the androgens to estrone leading to excess estrogen 

production. Epithelium endometrial cells express 

estrogen receptors and are estrogen sensitive. Continuous 

stimulation of these cells by adipocytes may lead to 

endometrial cancer.
[18]

 The adipocytes are the main 

source of energy to the cancer cells and provide a 

microenvironment for tumorigenesis.
[19]

 Moreover, these 

adipose tissues may act as a reservoir for environmental 

carcinogens such as organochlorines and other 

insecticides. These carcinogens may be released at 

convenient doses in the blood circulation and therefore 

target peripheral tissues to induce carcinogenesis.
[20]

 

 

Age 

Age upon exposure has a great relevance to the incidence 

of cancer. It was observed that the maximum incidence 

of cancer was in the age group of 50-54 years in the 

study area. The increased cancer incidence in this age 

group may be attributed to the high BMI and increased 

bioavailable estradiol at postmenopausal age
[21]

, the age 

of menopause in North Indian population having been 

measured to be 45.02±4.35 years.
[22]

 The possible 

hormonal change leads to a changed physiology and 

probably leads to conditions inducing cancer. 

 

 

 

Socio-Economic Status 

Family and life style go hand in hand. Health concerns 

and education are of consideration when family income 

is low. It did not come as a surprise that maximum 

incidence of cancer was observed in nuclear families 

with farming occupation, low education level and low 

income. This may be because all the family members 

(both males and females) are working in the farms to 

supplement their income. The breast cancer patients in 

the low socioeconomic group have been found to have 

less survival rate than the patients in the higher 

socioeconomic group.
[3, 23]

 The poor survival rate in this 

group may be due to diagnosis at a later stage, 

consequently a more advanced stage of tumour in poor 

females and differences in care and treatment.
[24]

 High 

cancer incidence among females with low education 

level may be the lack of insecticide handling awareness. 

This is supported by the fact that higher education level 

decreases the risk of cancer due to increased awareness, 

knowledge of symptoms and treatment.
[25]

 

 

CONCLUSION 

The results and subsequent discussion has highlighted 

that the increased incidence of cancer in the region may 

be due to combined effects of insecticide exposure, BMI, 

age, dietary habits and socio-economic profile. 

 

Women population in developing countries joining the 

workforce outside their households and is increasingly 

exposed to insecticides as in the organism communities 

of farm workers and cultivators. This population is much 

higher than recognized, as insecticide related injuries in 

females are greatly ignored for obvious social reasons, 

low socio-economic profile and lack of insecticide 

handling awareness. The increased incidence of cancer in 

the region is due to continuous exposure of females to 

cocktail of pesticides, so a reduced use of pesticides is 

highly recommended to minimize their health effects. 

Strong education and recommendations for judicious 

insecticide usage are needed to control the factors which 

adversely affect female health. Some limitations are also 

associated with the study as it is difficult to measure 

insecticide exposure and quantify specific insecticides in 

a population. Other covariates like family history and 

exposure, life style habits and race are not always 

available. 
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