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ABSTRACT 
 
 The extensive use of pesticides in Pakistan’s vegetable sector poses significant health risks for farmers 
who are often directly exposed during handling and application. This study analyzed vegetable growers’ 
perceptions regarding health hazards of pesticide use in District Vehari, Punjab, Pakistan. Using a cross-
sectional survey of 200 respondents, data were collected through a questionnaire and analyzed using 
descriptive and inferential statistics. Results indicated that farmers were more aware of acute health 
effects, such as skin irritation (M = 4.12, SD = 0.88) and dizziness/headache (M = 3.95, SD = 0.92), than 
chronic risks like cancer (M = 2.88, SD = 1.10) or reproductive problems (M = 2.95, SD = 1.08). Among 
hygiene-related practices, washing hands and bathing after spraying (M = 2.55, SD = 0.61) ranked highest, 
while use of goggles (M = 1.52, SD = 0.70) and gloves (M = 1.68, SD = 0.74) ranked lowest. Major 
constraints included high PPE cost (M = 2.48, SD = 0.69) and limited availability (M = 2.40, SD = 0.73). 
Chi-square analysis revealed significant associations of education (p < 0.01), income (p < 0.05), and 
extension contact (p < 0.001) with pesticide-related perceptions. Logistic regression showed that education 
(OR = 2.32), income (OR = 2.00), and extension contact (OR = 3.06) significantly increased the likelihood 
of perceiving pesticides as hazardous (Nagelkerke R² = 0.31). The study underscores the importance of 
affordable PPE accessibility, targeted awareness programs, and strengthened extension services to enhance 
safe pesticide practices in Pakistan. 
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1. INTRODUCTION 
Vegetable production is among the most intensive and input-demanding sub-sectors of Pakistan’s agriculture, 

and Punjab province is its main hub. Punjab has emerged as a notable center for fresh vegetable supply, producing 
onion, okra, bitter gourd, tomato, cauliflower, and many other high-value crops that are marketed across the 
province and beyond (SMEDA, 2024). Intensive vegetable cultivation is closely linked to frequent application of 
pesticides and weedicides to manage a broad spectrum of insect pests, diseases, and weeds. While these inputs can 
stabilize yields and marketable quality, they also elevate occupational and public-health risks, especially where 
knowledge of safe handling is uneven, personal protective equipment (PPE) is inconsistently used, and regulatory 
oversight is difficult to enforce  (Gurung et al., 2020; Punjab Agriculture Department, 2025). 

A growing empirical literature from Pakistan documents acute and chronic health effects among farmers 
exposed to pesticides. Reported acute symptoms range from headaches, dizziness, skin and eye irritation, and 
nausea to more severe neurological manifestations; long-term exposure has been associated with respiratory, 
endocrine, reproductive, and neurobehavioral outcomes (Anonymous, 2020; Iqbal et al., 2021). Reviews underscore 
that risk is amplified in horticultural systems such as vegetable production due to shorter spray intervals, tank-
mixing, and the use of multiple active ingredients across a season (Iqbal et al., 2021). Although national legislation 
(e.g., the Agricultural Pesticides Ordinance 1971 and the Punjab Agricultural Pesticides Rules 2018) sets standards 
for registration, labeling, sale, and use, on-farm practices often diverge from recommended guidelines due to 
limited training, economic constraints, and risk perceptions shaped by immediate pest pressure and market pressure 
(Punjab Agriculture Department, 2025). 
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Risk perception, the way growers understand the likelihood and severity of pesticide-related hazards, matters 
because it strongly influences behaviors toward sustainable use of pesticide application practices, adoption of 
recommended intervals, storage and disposal, and adoption of PPE as well as integrated pest management (IPM). 
Studies of vegetable growers report gaps in hazard recognition, underestimation of chronic risks, and inconsistent 
adherence to safety protocols (Jhansi et al., 2022; Hachem et al., 2020). Empirical studies show that perceived 
efficacy of pesticides, social norms, and experiential learning (e.g., no immediate harm observed) can also 
positively influence behavior, reinforced by targeted extension and practical, low-cost protective options (Kumar et 
al., 2024). Moreover, the public-health implications extend beyond applicators. Residue left on perishable 
vegetables affects the health of labor, farm families and end users (Kumar et al., 2024). Recent syntheses stress that 
without addressing perceptions and the structural constraints behind them, technical guidance alone may not 
translate into safer behavior (Mubushar et al., 2019).  

 In such contexts, understanding how growers perceive health hazards, what information they trust, and which 
constraints limit the adoption of safer practices is foundational for designing effective interventions. This study was 
designed as a district-specific analysis in Vehari to generate granular evidence on knowledge, attitudes, and 
practices (KAP), identify misconceptions or information gaps, and map the socioeconomic and institutional factors 
that shape the decision-making of farmers regarding safe use of pesticides under pest pressure. The district’s 
cropping pattern includes major field crops (cotton, wheat, sugarcane) alongside significant and growing areas 
under vegetables; local value chains are supported by an active network of traders, contract buyers, and extension 
services (SMEDA, 2024). 

Specifically, it explores: (i) growers’ awareness of acute and chronic health risks associated with pesticides; (ii) 
constraints to adopting recommended measures; and (iii) associations between socioeconomic characteristics, 
extension contact and perceived risk of pesticides. The findings aimed to inform policymakers with empirical 
evidence on designing policy frameworks for locally tailored risk-communication strategies, more responsive 
extension programming, and sustainable vegetable production systems in Punjab. 
 
2. MATERIALS AND METHODS 
2.1. Research design 

This study adopted a quantitative survey research design to analyze vegetable growers’ perceptions of 
pesticide-related health hazards. A cross-sectional approach was used, as data were collected at a single point in 
time to address the research objectives.   Cross-sectional design was employed due to its features of being less 
expensive to conduct compared to longitudinal studies, as they require fewer resources and time (Ziauddin et al., 
2023). 

 
2.2. Study population 

The research was carried out in District Vehari, Punjab, Pakistan, which was purposively selected because of 
its intensive vegetable production, reliance on pesticide applications, and predominance of smallholder farming. 
The study population comprised vegetable growers actively involved in pesticide application or pest management 
decision-making on their farms. A multi-stage sampling procedure was applied. In the first stage, two tehsils, 
Burewala and Mailsi, were selected. In the second stage, 10 villages were selected from each tehsil, randomly. 
Next, it was decided to select 1o farmers from each village from the list of vegetable-growing households collected 
from local extension staff. Thus, a sample of 200 respondents was taken for the study. 

 
2.3. Data collection 

Primary data were collected using a structured questionnaire that was developed after reviewing relevant 
literature and pre-tested with 20 non-sampled growers to improve clarity and reliability. The questionnaire was 
divided into four sections: socioeconomic characteristics (age, education, household size, farm size, income, and 
extension contact), awareness and perceived severity of pesticide-related acute and chronic health effects, self-
reported safety practices and constraints such as the use of personal protective equipment (PPE), pesticide storage 
and disposal, and overall perceived risk measured on Likert-type scales. Data were gathered through face-to-face 
interactions conducted in the local languages (Saraiki and Punjabi) by trained enumerators to reduce literacy 
barriers and enhance accuracy. 

 
2.4. Data analysis 

Data analysis was performed using SPSS version 26, employing both descriptive and inferential statistical 
techniques. Descriptive statistics such as frequencies, percentages, means, and standard deviations were used to 
summarize growers’ characteristics, awareness, perceptions, and practices. Composite indices were developed for 
awareness and safety practices using Likert-scale scores. Inferential tests included Chi-square to assess relationships 
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between socioeconomic characteristics and pesticide-related perceptions, while binary logistic regression was 
applied to model the likelihood of perceiving pesticides as a serious health hazard based on predictors such as age, 
education, farm size, income, and extension contact. Constraints were further analyzed through frequency 
distributions and mean weighted scores to identify and rank barriers limiting safe pesticide use. Ethical standards 
were carefully maintained throughout the study.  

 
2.5. Ethical considerations: 

Informed consent was obtained from all participants prior to data collection, and respondents were assured of 
confidentiality and anonymity. Data were used strictly for academic and research purposes, and ethical approval 
was secured from the relevant institutional review committee. 
 

3. RESULTS 
3.1. Demographic Characteristics 

Table 1 gives the demographic information and shows that 31% of the respondents were in the age bracket of 
31-40 years, 29% in the age category of 41-50 years, and, 23% in the age bracket of 50 years and above. It indicates 
that most of the vegetable farmers were middle-aged to relatively young, which is a common trend in other studies 
as well (Iqbal et al., 2021). About education, 26 percent of the respondents were illiterate, 22 percent had a primary 
schooling, and 19 percent had a middle schooling. Only 15 percent of respondents had an intermediate or higher 
education. This means that not all farmers in the district are well-educated, and their awareness and ability to read 
labels and warning signs of pesticide safety were limited. Low literacy rates of Pakistani farmers as an obstacle to 
the adoption of safer pesticide handling practices and integrated pest management solutions was also indicated by 
Iqbal et al. (2021) and Kumar et al. (2024). 

 
Table 1: Demographic Characteristics of Vegetable Growers in District Vehari (n = 200) 

Variable Category Frequency (n) Percentage (%) 
Age (years) 20–30 34 17.0 
 31–40 62 31.0 
 41–50 58 29.0 
 Above 50 46 23.0 
Education level Illiterate 52 26.0 
 Primary (1–5 years) 44 22.0 
 Middle (6–8 years) 38 19.0 
 Secondary (9–10 years) 36 18.0 
 Intermediate and above 30 15.0 
Household size 1–5 members 68 34.0 
 6–10 members 94 47.0 
 Above 10 members 38 19.0 
Farm size Small (<5 acres) 76 38.0 
 Medium (5–10 acres) 84 42.0 
 Large (>10 acres) 40 20.0 
Monthly farm income < 25,000 PKR 54 27.0 
 25,001–50,000 PKR 78 39.0 
 50,001–75,000 PKR 40 20.0 
 Above 75,000 PKR 28 14.0 
Extension contact Regular (monthly or more) 48 24.0 
 Occasional (seasonal) 76 38.0 
 Rare/Never 76 38.0 

 
Almost half (47 percent) of respondents had a large family (6-10). While19 percent had a family size of above 

10 people. This form of extended family could be common in the rural Punjab and indicates that women and 
children may be indirectly exposed to pesticides through storage, the washing of infected clothes, or fieldwork 
(Iqbal et al., 2021; Kumar et al., 2024). Regarding farm size, 38 percent of respondents were small land owners, 42 
percent were medium, and 20% were large ( >10 acres) farmers. Smaller farms are more intensive in their 
production and use more pesticides per hectare, which can lead to exposure to pesticide risk (Iqbal et al., 2021). 

The monthly earnings profile shows that 39 percent of the respondent indicated their monthly earnings to be 
between PKR 25001-50000 and 27 percent indicated their monthly earnings to be below 25000 PKR. Forty percent 
of them earned more than PKR 75,000. This indicates that the majority of farmers might not be able to afford 
expensive control measures, nor invest in less risky pest control measures. Other past studies have found these 
financial constraints to be a significant obstacle to the adoption of safety measures (Kumar, 2020). Finally, there 
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were also very poor extension contacts. Only 24 percent said they encountered extension agents regularly, 38 
percent seasonally and 38 percent rarely or not at all. This has been one of the consequences of the long-standing 
institutional vacuum in the Punjab's agricultural advisory services: a lack of access to extension officers (Kumari et 
al., 2021). Concerning pesticides specifically, low extension contact will reduce the likelihood that farmers receive 
training on risk awareness and the risks associated with pesticides and pesticide alternatives (Patel et al., 2018).  

 
3.2. Awareness and Perceived Severity of Health Hazards 

Table 2 presents vegetable growers’ awareness and perceived severity of acute and chronic health effects 
associated with pesticide exposure.  

 
Table 2: Awareness and Perceived Severity of Health Hazards of Pesticide Exposure among Vegetable Growers (n = 200) 

Health Effect Awareness Mean (±SD) Perceived Severity Mean (±SD) Rank (Severity) 
Acute Health Effects    
Skin irritation/rashes 4.12 ± 0.88 4.05 ± 0.91 1 
Dizziness/headache 3.95 ± 0.92 3.88 ± 0.95 2 
Nausea/vomiting 3.82 ± 0.94 3.70 ± 0.96 3 
Eye irritation / blurred vision 3.65 ± 0.98 3.62 ± 0.93 4 
Breathing difficulty (short-term) 3.50 ± 1.02 3.40 ± 1.05 5 
Chronic Health Effects    
Respiratory diseases (asthma, cough) 3.45 ± 1.00 3.85 ± 0.97 1 
Neurological issues (memory loss, 
tremors) 

3.10 ± 1.05 3.60 ± 1.01 2 

Reproductive health problems 2.95 ± 1.08 3.50 ± 1.04 3 
Cancer risk (long-term exposure) 2.88 ± 1.10 3.45 ± 1.02 4 
Kidney/liver damage 2.75 ± 1.12 3.30 ± 1.09 5 

Note: 5-Likert-scale items (1 = Not aware / Not severe, 5 = Fully aware / Very severe) 
 
According to the respondents, skin irritation and rashes (M = 4.12, SD = 0.88), dizziness/headache (M = 3.95, 

SD = 0.92), and nausea/vomiting (M = 3.82, SD = 0.94) were the most frequently reported and perceived health 
effects. These results suggest that cultivators may be better equipped to recognize and monitor the short-term, 
noticeable outcomes of exposure to pesticides. The same tendency was noted in other research studies conducted in 
Pakistan, where acute effects (including skin and eye irritation, dizziness, and nausea) have been identified due to 
their frequent occurrence during or soon after spraying (Kumar et al., 2024; Iqbal et al., 2021). Perceived severity 
and awareness of the long-term health effects, in turn, were much lower. Since respiratory diseases were rated with 
a relatively higher severity level (M = 3.85, SD = 0.97), e.g., persistent cough or asthma, growers knew very little 
about the long-term consequences (e.g., the risk of cancer, M = 2.88, SD = 1.10; or kidney or liver damage, M = 
2.75, SD = 1.12). The neurological problems and reproductive health problems were regarded as less severe when 
compared to the acute symptoms. This acute and chronic risk awareness reflects a broader trend in the literature, in 
which farmers are depicted as underestimating or failing to consider the insidious and long-term consequences of 
pesticide exposure on their health (Khuhro et al., 2020; Sharma et al., 2019). 

The lack of knowledge about chronic conditions could be attributed to a long list of factors, including low 
levels of education, limited extension services, and the inability to link chronic diseases to pesticide exposures 
without a medical diagnosis. Other researchers have highlighted that farmers in developing nations, particularly 
those with low levels of literacy, make their judgements of the dangers posed by pesticides more on their own 
experiences and networks than on scientific evidence (Kumari et al., 2021; Sharma et al., 2019). Consequently, 
acute symptoms that occur immediately after the process of pesticide application are easier to identify than chronic 
diseases, which occur with the course of time. The results indicate that growers in Vehari are generally sensitive to 
the short term risks of exposure to pesticides, but have little understanding of the long term health issues related to 
pesticides. Promoting knowledge of acute and chronic outcomes among farmers can contribute to safer handling 
practices and, in the long term, reduce health risks, as evidenced by previous studies in Pakistan and other 
agricultural settings. 

 
3.3. Safety Practices 

Table 3 presents the self-reported safety practices of vegetable growers in District Vehari regarding 
pesticide use.  

The findings indicate that the most frequently mentioned practices were related to fundamental hygiene, as they 
did not require the use of special protective equipment by the growers. Washing hands and bathing after spraying 
(Mean = 2.55, SD = 0.61), then changing clothes after spraying (Mean = 2.38, SD = 0.72) attained highest mean 
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score in the Table. These findings also coincided with those of Iqbal et al. (2021) and Kumar et al. (2024), who 
discovered that personal hygiene practices were more common than wearing protective equipment on a regular 
basis among pesticide applicants in developing countries. The middle positions with moderately low adoption level 
were taken by protective clothing (long sleeves) (Mean = 2.00, SD = 0.79) and safe storage of pesticides (Mean = 
2.08, SD = 0.81). However, the application of the most relevant preventive measures, such as wearing 
masks/respirators (Mean = 1.74, SD = 0.83), disposing of empty containers properly (Mean = 1.82, SD = 0.77) and 
wearing gloves (Mean = 1.68, SD = 0.74) was low. The least practiced measure was goggles/eye protection (Mean 
= 1.52, SD = 0.70). The same findings are indicated by other studies that farmers frequently do not use the 
specialized PPE due to its discomfort, high cost and lack of awareness (Sai et al., 2019; Raghunandan et al., 2020). 
The results show that there is a disconnect between what growers already know about the risks of pesticide use and 
how they are really safeguarding themselves. Despite hygiene-related practices being prioritized, uptake of the 
recommended PPE is low. This lack of connection shows how essential it is to strengthen agricultural extension 
activities and farmer education to increase compliance with safety standards. The prior study indicates that training 
and extension contacts play a significant role in influencing the adoption of the safety measures related to pesticides 
(Mengistie et al., 2015; Jallow et al., 2017). 

 
Table 3: Safety Practices Adopted among Vegetable Growers (n = 200) 

Safety Practices Mean SD Rank 
Washing hands and bathing after spraying 2.55 0.61 1 
Changing clothes after spraying 2.38 0.72 2 
Wearing protective clothing (long sleeves) 2.00 0.79 3 
Safe storage of pesticides 2.08 0.81 4 
Wearing masks/respirators 1.74 0.83 5 
Proper disposal of empty containers 1.82 0.77 6 
Wearing gloves during spraying 1.68 0.74 7 
Using goggles/eye protection 1.52 0.70 8 

Note: 3-point Likert scale (1 = Never, 2 = Sometimes, 3 = Always) 
 

3.4. Constraints to Adopting Recommended Practices 
According to Table 4, the largest barrier to adopt the proposed pesticide safety measures (Mean = 2.48, SD = 

0.69) was the high price of personal protective equipment (PPE), which received the first position among all 
restrictions. This finding is consistent with prior studies that identified cost as one of the most critical issues that 
smallholder farmers in low-income settings may encounter when purchasing and wearing safety equipment 
regularly (Shinde, 2017; Sharma, 2019). Second on the ranking chart was the limitation of the safety equipment 
(Mean = 2.40, SD = 0.73). In most instances, farmers reported that they did not find appropriate protective gear in 
the domestic markets, which is consistent with the study in Ethiopia and Nepal, where PPE is absent in the rural 
areas and, therefore, cannot easily manage pesticides in a safe manner (Mengistie et al., 2015). Awareness or 
training of how to apply pesticides safely was the third most ranked factor (Mean = 2.32, SD =.71) and it was an 
indication of the importance of educating farmers on safe agricultural practices. Some evidence exists that farmers 
are more likely to take protective measures than those who have not been approached in training or extension 
(Jallow et al., 2017; Kumari et al., 2021). 

 
Table 4: Constraints to Adopting Recommended Practices among Vegetable Growers (n = 200) 

Constraints to Adopting Recommended Practices Mean SD Rank 
High cost of PPE 2.48 0.69 1 
Limited availability of safety equipment 2.40 0.73 2 
Lack of awareness/training on safe use 2.32 0.71 3 
Discomfort/inconvenience during fieldwork 2.26 0.75 4 
Limited extension contact and guidance 2.16 0.77 5 
Perception that PPE is unnecessary 2.15 0.72 6 

Note: 3-Likert severity scale (1 = Low, 2 = Moderate, 3 = High). 
 
The other limitation was that many farmers reported discomfort and inconvenience during fieldwork (Mean = 

2.26, SD = 0.75) when wearing PPE, especially masks and gloves, which restrict movement and make working in 
hot, humid environments uncomfortable. This has been widely reported in South Asia and other parts of Africa, 
where weather has made the wearing of PPE a discouraged practice (Shinde et al., 2021; Kori et al., 2018). The 
constraints that got the lowest rank were limited extension contact and guidance (Mean = 2.16, SD = 0.77) and the 
perception that PPE is not necessary (Mean = 2.15, SD = 0.72). The findings demonstrate that there is still no 
knowledge transfer and that risk underestimation continues to persist among growers as observed in similar studies 
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carried out in Pakistan and other developing countries (Shinde et al., 2021). The results point to the existence of 
structural barriers (cost, extension support, availability) and behavioral barriers (perceptions, comfort) to the 
implementation of the recommended safety practices. To address the above problems, the state should implement 
solutions encompassing subsidizing PPE, improving service delivery, and practicing behavior change 
communication, which will lead to greater compliance with safety measures among farmers. 

 
3.5. Inferential analysis 
3.5.1. Chi-square Tests 

The Chi-square analysis (Table 5) revealed significant associations between socioeconomic characteristics and 
growers’ pesticide-related perceptions.  

According to Table 5, awareness of health hazards, uptake of safety practices, and perceived risk were highly 
significantly associated with education (p < 0.01). This indicates that literate farmers had a better understanding of 
pesticide hazards, were more inclined to take precautionary measures and were more conscious of the long-term 
risks. We have seen the same evidence in Pakistan and other developing nations where education has been shown to 
improve the knowledge of farmers on the safety of pesticides and the perception of risk (Jallow et al., 2017; Riccó 
et al., 2018). Another highly significant determinant (p < 0.001) in all three outcomes was extension contact. 
Farmers who had frequent contact with agricultural extension officers were more aware, more protective, and more 
realistic in their perceptions of pesticide risks. The finding concurs with that of Jallow et al. (2017), who found that 
extension services are central to the spread of knowledge about integrated pest management (IPM) and safe 
pesticide handling. The limited outreach of extension has been pointed out as a hindrance to the safe application of 
pesticides in South Asia, and Pakistan is not an exception (Iqbal et al., 2021). 

 
Table 5: Chi-square Tests of Associations between Socioeconomic Variables and Pesticide-Related Perceptions (n = 200) 

Socioeconomic Variable 
Awareness of Health 
Hazards (χ², p) 

Adoption of Safety Practices 
(χ², p) 

Perceived Risk of Exposure 
(χ², p) 

Age 4.82, 0.090ns 3.76, 0.152ns 6.24, 0.044* 
Education 14.35, 0.001** 11.62, 0.003** 12.36, 0.002** 
Farm size 2.91, 0.212ns 5.40, 0.144ns 3.82, 0.148ns 
Income level 7.42, 0.024* 8.13, 0.017* 9.14, 0.010* 
Extension contact 18.26, 0.000*** 14.95, 0.001** 15.27, 0.000*** 

Note: *p < 0.05 = significant; **p < 0.01 = highly significant; ***p < 0.001 = very highly significant; ns = not significant 
 
All three outcomes were significantly associated with income level (p < 0.05), and it appears that more affluent 

farmers are better equipped to buy personal protective equipment (PPE) and implement safer practices. This 
confirms the previous evidence provided by Shinde et al. (2021), who stated that the adoption of safety measures is 
constrained by financial constraints, even though smallholders are aware of the risks associated with pesticides. 
Conversely, only age had a significant effect on perceived risk (p < 0.05); older farmers had higher perceived risks 
than younger ones, perhaps because of the experience they had with exposure to pesticides. Nevertheless, there was 
no significant effect of age on awareness or adoption of safety practices, which is consistent with the results of 
Kumar et al. (2024). 

Interestingly, there were no significant correlations between farm size and awareness, safety practices, or 
perceived risk. This means that smallholders and big farmers are at the same level of vulnerability to health risks 
and have equal problems in the use of pesticides. Other studies in Punjab and Sindh provinces have also found that 
farm size does not play a role in determining the behavior of pesticide safety (Hachem et al., 2020). These findings 
highlight the significant importance of education, income, and extension contact in developing vegetable growers' 
awareness, their adoption of precautionary measures, and their perception of health risks associated with pesticide 
use.  

 
3.5.2. Binary Logistic Regression 

According to table 6, the overall model was significant (Nagelkerke R² = 0.31). In other words, approximately 
31 percent of the risk perception was explained by the predictors used. The classification accuracy of the model is 
72.5%, which further indicates the model's reliability in predicting the outcome. The most significant predictors 
identified as having a statistically significant effect on the perception of growers were education, income and 
extension contact. The farmers with literacy skills more frequently recognized pesticides as a serious health risk 
(OR = 2.321, p < 0.01) twice as often as illiterate farmers did, which supports the role of education in raising risk 
awareness. This outcome aligns with previous studies examining the role of education about the risks of pesticide 
use and protective working environments among farmers (Kori et al., 2018; Kumar et al., 2024).  

Similarly, growers with higher monthly incomes (above Rs. 30,000) were about twice as likely to report a 
perception of health risks associated with pesticide use compared to their low-income counterparts (OR = 2.002, p < 
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0.05). Higher income levels will also enhance access to information, training, and safety devices, thereby raising 
awareness and perceptions. Prior studies in Pakistan and other developing countries confirm this association, as 
well as the assumption that financial capacity enhances the adoption of health-protective behaviors (Shinde et al., 
2021; Sharma et al., 2019). 

 
Table 6: Binary Logistic Regression of Factors Influencing the Likelihood of Perceiving Pesticides as a Serious Health Hazard (n 
= 200) 

Predictor Variable B SE Wald p-value Odds Ratio (Exp(B)) 95% CI for Exp(B) 
Age (years) -0.012 0.018 0.44 0.507 0.988 0.953 – 1.024 
Education  0.842 0.310 7.36 0.007** 2.321 1.254 – 4.296 
Farm Size (acres) 0.056 0.029 3.73 0.054 1.058 0.999 – 1.121 
Income (≥ Rs. 30,000) 0.694 0.280 6.13 0.013* 2.002 1.155 – 3.472 
Extension Contact  1.120 0.333 11.29 0.001** 3.064 1.594 – 5.889 
Constant -1.527 0.492 9.63 0.002 0.217 — 

Model Statistics: 
-2 Log likelihood = 221.64 
Nagelkerke R² = 0.31 
Overall classification accuracy = 72.5% 
*Significant at p < 0.05 
*Significant at p < 0.01 
 
The most meaningful predictor in the model was contact with extension agents (OR = 3.064, p < 0.01); growers 

who had contact with extension agents were more likely to have a negative perception of pesticides. This highlights the 
importance of agricultural extension services in sensitizing farmers on the acute and chronic health issues that are 
associated with exposure to pesticides. It has also been suggested by previous studies that an extension contact is a 
significant factor in the adoption of awareness and protection practices (Kumari et al., 2021; Jallow et al., 2017).  

Farm size was marginally significantly related (p = 0.054) and larger scale farmers may be more aware of the 
risks associated with pesticides, as they are more exposed and reliant on chemical-intensive production. However, 
the impact was not so strong that we could make certain conclusions. It was not age predictive, however, and it is 
observable that growers did not vary greatly in their perceptions of the dangers of using pesticides across different 
age groups. This observation reinforces a small number of studies that suggest older farmers may be more 
conservative due to experience over time (Jhansi et al., 2022), although it aligns with a small number of studies that 
did not find age to affect this (Gurung et al., 2020). Overall, the results suggest that education, income and 
extension services are the strongest predictors of the perceptions of growers as to the health risk of pesticides. 

 
4. CONCLUSION 

The findings suggest that, despite growers demonstrating a high degree of awareness of acute health effects 
associated with pesticide use, such as skin irritation, dizziness, and nausea, awareness of chronic risks, including 
cancer, neurological disorders, and reproductive health issues, was low. A preference for simple hygiene practices 
(bathing or changing clothes after spraying) over the use of recommended personal protective equipment (PPE) due 
to financial concerns, availability, and inconvenience was also reported. Statistical tests indicated that education, 
income, and extension contact significantly affected perceptions of risk and the adoption of safety practices, 
whereas age and farm size did not play a critical role. More specifically, the extension services emerged as a critical 
variable, underscoring the role of institutional support in addressing the information gap. Logistic regression results 
showed that literate and more prosperous farmers who had often received extension were far more likely to report 
pesticides as a critical health hazard. Overall, the paper demonstrates the importance of targeted farmer training, 
low-cost, accessible PPE, and behaviorally based extension methods. Addressing structural and perceptual barriers 
to safer pesticide practices and saving lives in Pakistan's vegetable industry will matter. 
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