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Abstract 

 

 Article Info 
 

Background: To eliminate the pests of their crops and gardens, farmers use pesticides, 
where the unsafe use and lack of knowledge of using them inflict irreparable physical 
harms to them and those around them. Therefore, this study was done to find out which 
behaviors are the determinants of the safe use of pesticides among pistachio farmers in 
Ardakan city based on the Health Belief Model. 
Materials and Methods: This cross-sectional study, with a descriptive correlational 
approach, was conducted in 2014 on 301 farmers selected via proportionate stratified 
random sampling using a researcher-made questionnaire in Ardakan city. The 
questionnaire consisted of demographic variables and HBM constructs, such as perceived 
susceptibility, perceived severity, perceived benefits, perceived barriers, self-efficacy, 
cues to action, and safety behaviors.  
Results: The mean score of knowledge was 25.64 ± 7.45 out of 38, and the subjects 
received 60% of the score. In addition, the mean score of perceived susceptibility was 
32.72 ± 7.79 out of 55, the mean score of perceived severity was 33.53 ± 8.44 out of 55, 
the mean score of perceived benefits was 25.99 ± 5.59 out of 30, and the mean score of 
perceived barriers was 17.99 ± 4.5 out of 30. Other results are presented in the section 
‘results’ of the article. 
Conclusions: Given the mean scores obtained, there is a need for developing a training 
program based on the results to reduce damage caused by pesticides, with safe measures 
to be adopted. 
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Introduction 

Since the Green Revolution until now, the use of 

pesticides has played a crucial role in food 

production (1). At the present time, the use of 

pesticides has turned into an inseparable part of 

modern agriculture (2). About 2.9 million tons of 

pesticides are annually used in the world, with 85% 

of which used by the agricultural sector. Despite this 

statistic, the use of pesticides is on the rise in the 

world (3). Nowadays, half of the global workforce 

(about 1.4 billion people) work in the agricultural 

sector with 65% of which suffering from the adverse 

effects of pesticides (4). Due to the positive attitude 

of farmers towards the use of pesticides and the 

high use of them, more attention is being paid to 

their adverse effects at the time of mixing and 

spraying them, working at farms polluted by 
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pesticides, pesticides left on products, and drinking 

water (5). The misuse of pesticides can exert 

harmful effects on human health (6), with some 

symptoms appearing in acute and chronic forms. 

Acute symptoms include nausea, vomiting, 

headache, stomachache, and a change in the heart 

rhythm that appear from a few minutes to a few 

hours after exposure to pesticides. In addition, long 

exposure to pesticides causes weakness, 

dizziness, chest pain, and unconsciousness (7).  

Researchers have demonstrated that pesticides 

can cause cancer, reproduction system diseases, 

damage to kidneys, liver and lungs, neurological 

problems (8), immune system disorders, hormonal 

disorders, intellectual power reduction (9), and 

circulatory system disorders (7) in human beings. 

The World Health Organization announced that 

3,000,000 cases of poisoning and 220,000 deaths 

happen annually throughout the world due to the 

use of pesticides, while the lack of protection and 

inappropriate use of pesticides increase the 

chances of being exposed to them and their 

resulting adverse effects (8). The risk of 

occupational diseases caused by exposure to 

pesticides is high among farmers due to insufficient 

trainings (10). The lack of knowledge of the safe use 

of pesticides, poor spraying techniques, and not 

using personal protective equipment (PPE) while 

using pesticides play an important role in causing 

diseases (11). Numerous studies have implied the 

necessity of training programs for farmers for the 

safe use of pesticides (11, 12). The rate of using 

pesticides in the agricultural sector in Iran reaches 

26,000,000 liters per year (13). The pistachio 

cultivation area in Ardakan city is 7500 hectares, 

with 8.3% of its people (about 2,170 people) 

working in the agricultural sector (14).  

Studies on the present subject imply that Iranian 

farmers either have insufficient information about 

the method of protecting themselves against 

harmful agents at the workplace or are not 

committed to adopting protective measures (15). 

According to the studies carried out on farmers in 5 

cities of Iran, only 25% of them were aware of the 

harms of pesticides (16). Numerous studies imply 

the need for appropriate training planning for 

farmers (4, 15, 17, and 18). The Health Belief Model 

(HBM) is one of the early theories developed about 

health behaviors. This theory was proposed in the 

1950s. The HBM includes the six constructs of 

perceived sensitivity, perceived intensity, perceived 

benefits, perceived barriers, cues to action, and 

self-efficacy, studied under various conditions (20). 

The study on Thai farmers aimed at studying health 

beliefs about the safe use of pesticides implied that 

the scores of the constructs of the model were 

moderate (21). According to this introduction, the 

present study was conducted to identify the 

behaviors which are the determinants of the safe 

use of pesticides among pistachio farmers in 

Ardakan City, based on the Health Belief Model. 

 

Materials and Methods 

To collect data, a combination of library and field 

research methods was used in the present research 

paper. The library method was used to collect 

information on the theoretical basics and research 

literature, with books, internet paper sources, and 

similar studies taken into account for this purpose.  

This descriptive study was conducted using a cross-

sectional analysis. Considering the confidence level 

of %95, P=%50, and the estimation error of %6, 270 

subjects were included in the study; however, to 

assure the reliability of the results, 301 farmers of 

Ardakan city located at the center of Iran were 

included from the three pistachio regions of 

AhmadAbad, Hassan Abad Anaraki, and Chah 

Afzal. The farmers were selected from the 

villages where pistachios were the main agricultural 

product. The three mentioned regions were 

selected for sampling the households, with a list 

produced containing the members of these 

households working on the farms. The inclusion 

criteria for the farmers were having at least 3 years 

of work experience with pesticides in greenhouses, 

and living in Ardakan city where they were working. 

Farmers who had not ever sprayed pesticides and 

were not living in Ardakan city were excluded from 

the study. In case more than one person in a 

household was working on the farm, one of them 

would be selected randomly. Next, 301 subjects 

were selected randomly from the list of the farmers. 

The following step was to coordinate with the 

selected farmers and have the researcher-made 

questionnaire filled out by trained people by meeting 

them at the door of their houses. The collected data 

were analyzed using SPSS Statistics Version 

19. Descriptive statistics, the table of frequency, and 

the Pearson correlation coefficient were used to 

analyze the data. 

The reliability (Cronbach’s Alpha=0.80) and validity 

of the questionnaire were approved in past research 

(20). The questionnaire consisted of four parts, with 

the first part consisted of five questions about 

demographic variables, and the second part 

composed of 19 questions. 

The third part of the questionnaire was 

related to HBM constructs, including perceived 

sensitivity (11 items), perceived threats (11 items), 

perceived benefits (6 items), perceived barriers (6 

items), self-efficacy (5 items), and cues to action (8 

items). The fourth part of the questionnaire was 
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about behaviors (19 items). The five-point Likert 

scale was used to answer the questions. 

To examine the data, a field study was conducted in 

the present research paper. The field study included 

interviews and questionnaires aimed at obtaining 

information on accepting or rejecting the                             

research hypothesis. 

The objectives of this study were explained to the 

farmers. In addition, they were assured of the 

confidentiality of their information, with written 

informed consent obtained from them. In addition, 

the present research was approved by the research 

committee of Shahid Sadoughi University of 

Medical Sciences under code 2962 on 18/05/2013. 

 

Results 

In the present research, 301 male participants 

included 159 individuals (52.8%) from Ahmad Abad 

village, 116 individuals (38.5%) from Chah Afzaland 

village, and 26 individuals (8.6%) form Hassan 

Abad Anaraki village. The mean age of the farmers 

was 44.8 ± 13.6 years, the mean work experience 

of theirs was 20.8 ± 12.8 years, the highest work 

experience was 68 years, and the lowest work 

experience was a few months.  

Regarding the farmers’ levels of education, 40 

subjects (13.6%) could read and write, 56 subjects 

(19%) had completed primary education, 63 

subjects (21.4%) had finished the 3rd grade of their 

middle-school, 80 subjects (26.6%) had a high 

school diploma, and 56 of them (18.6%) had an 

associate degree or a higher degree. 

A total of 285 subjects (94.7%) used motor vehicles 

to spray pesticides, and 8 subjects (2.7%) 

performed it manually. From among 216 subjects 

who answered the question of ‘What kind of poison 

do you use?’, 95 individuals (44%) stated that they 

used Fozalone, 116 individuals (55.5%) said they 

used Amitraz, and 26.2% of them stated that they 

were poisoned by pesticides. 

Table 1 shows that about 80.4 % of the farmers 

regarded the eye as one way to transport poison to 

the body, and 95% of them were affected through 

their mouth. In addition, 27.6% of them regarded 

tinnitus, 48% considered fidget, and 42.5% of them 

considered sweating as the signs of poisoning. 

Likewise, 90% of them considered dizziness as the 

sign of poisoning. Furthermore, 55.1%, 88.7%, and 

65.4% of the subjects considered stomachache, 

nausea and vomiting, as well as weakness and 

lethargy as the signs of poisoning, respectively. 

 
 
Table 1: The frequency distribution of the answers to the questions about the subjects’ awareness in the three villages 

Questions about subjects’ awareness Right Wrong 

Awareness of the 
way poisons enter 

the body 

Which one of these 
items is the way 
through which 

poisons enter the 
body? 

 Number Percent Number Percent 

Skin 225 74.8 76 25.2 

Eyes 242 80.4 58 19.3 

Breathing 283 64 18 6 

  Mouth 285 95 15 5 

Awareness of 
poisoning symptoms 

Which one of these 
items is the sign of 

poisoning? 

Eye irritation 242 80.4 61 19.6 

High level of 
sweating 

128 42.5 173 57.5 

Chest pain 188 62.5 103 37.5 

Tinnitus 83 27.6 218 72.5 

Feeling weak 197 65.4 104 34.5 

Blurred vision 185 61.5 117 38.6 

Fidget 148 48.7 154 51.3 

Stomachache 166 55.1 135 44.9 

Diarrhea 206 68.4 95 31.5 

Dizziness 269 89.4 34 10.6 

Nausea and 
vomiting 

267 88.7 34 10.3 

 

 

The results of Table 2 show that the mean 

awareness score of the participants was 25.64 ± 

7.45 out of 38, so they obtained 60% of the score. 

In addition, the mean score of perceived sensitivity 

was 32.72 ± 7.79 out of 55, so they obtained a 

moderate score. The mean score of perceived 

intensity was 33.53 ± 8.44 out of 55, and the mean 

score of perceived benefits was 25.99 ± 5.59 out of 

30. Likewise, the mean score of perceived barriers 

was 17.99 ± 4.5 out of 30, and the mean score of 

perceived self-efficacy was 17.99 ± 4.5 out of 25. In 

addition, the mean scores of clues to action and 

preventive behaviors were 2.62 ± 1.62 out of 8 and 

45.15 ± 8.15 out of 57, respectively. 
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Table 2: The general mean scores of the constructs of the Health Belief Model in the three villages 

Variable General mean 
Standard 
deviation 

Maximum-minimum 
scores 

Total percentage  

Awareness 25.69 7.45 4-38 65 

Perceived sensitivity 32.72 7.79 11-55 58 

Perceived intensity 33.53 8.44 18-55 60 

Perceived benefits 25.99 5.59 3.90 86.66 

Perceived barriers 17.99 4.5 5-25 72 

Perceived self-efficacy 17.99 4.5 5-25 72 

Clues to action 2.62 1.62 0-8 32.75 

Preventive behaviors 45.15 8.15 19-57 79 
 

Table 3 shows that 41% of the farmers always used 

gloves, and 59% of them did not use glasses when 

spraying pesticides. In addition, 45% of the farmers 

used front-covered shoes while spraying pesticides. 

Besides, 43% of them did not ever use protective 

masks when spraying pesticides, and 55% of them 

read the information on the container’s label before 

spraying pesticides. Furthermore, 43% of them 

disposed of empty poison containers according to 

the label. In addition, 72% of the farmers always 

washed their hands after spraying pesticides, and 

54.5% of them always used label information to mix 

poisons. 

 
Table 3: The frequency distribution of the preventive behaviors of the farmers exposed to pesticides 

Questions about preventive behaviors when faced 

with pesticides 

Never Sometimes Always 

N
u

m
b

e
r 

P
e
rc

e
n

t 

N
u

m
b

e
r 

P
e
rc

e
n

t 

N
u

m
b

e
r 

P
e
rc

e
n

t 

Using personal 

protective 

equipment 

Which type of 

equipment do 

you use while 

spraying 

pesticides? 

Gloves 84 27.9 91 30.2 126 41.9 

Boots or front-

covered shoes 
75 24.9 90 29.9 136 45.2 

Special uniforms  80 26.6 81 26.9 146 45.2 

Masks 53 17.6 118 39.2 130 43.2 

Protective glasses 176 58.5 78 25.9 47 15.6 

Helmets 108 35.9 103 34.2 90 29.9 

I read the container’s label before spraying pesticides. 35 11.6 99 32.9 167 55.5 

I read the container’s label and use the recommended 

amount of poisons before mixing them.  
29 9.6 108 35.9 164 54.5 

I act according to the container’s label to dispose of 

the empty containers of poisons. 
66 21.9 132 43.9 103 34.2 

I wash my hands with soap and water before eating 

and drinking. 
15 5 67 22.3 219 72.7 

 

According to Table 4, with an increase in age, the 

subjects’ awareness decreases, indicating a 

negative correlation between awareness and age. 

The more the work experience is, the more the 

awareness of the appropriate signs and measures 

will be. In addition, with an increase in the level of 

education, the mean scores of awareness, 

perceived sensitivity, perceived intensity, perceived 

benefits, perceived barriers, perceived self-efficacy, 

and preventive behaviors will increase. 

In addition, with an increase in work experience, the 

mean score of perceived benefits will decrease, 

being indicative of a negative correlation between 

work experience and perceived benefits. 
 

Table 4: Pearson correlation coefficients for demographic variables (age and work experience) and the parameters 
examined for research subjects 

 Awareness 
Perceived 

sensitivity 

Perceived 

intensity 

Perceived 

benefits 

Perceived 

barriers 

Perceived 

self-efficacy 

Clues to 

action 

Preventive 

behaviors 

Age -0.250** -0.110 -0.035 -0.005 -0.065 -0.100 0.035 -0.068 

Work 

experience 
-0.209** -0.012 0.019 -0.116* 0.083 -0.082 0.047 0.045 

Level of 

education 
0.313** 0.218** 0.147* 0.156** -0.108 0.127* 0.045 0.122* 
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* Significant at the level of 0.01 
**Significant at the level of 0.05 

 

Discussion 

This study was carried out in order to investigate the 

level of awareness of farmers and their risk 

preventive behaviors in dealing with pesticides, 

based on the Health Belief Model. According to the 

results, 60% of the farmers were aware of the ways 

poisons entered their body and recognized the 

symptoms of poisoning, and the ways of dealing 

with it. The level of awareness of the present 

subjects was higher than that of the people of Amin 

Shahr Village. In the same vein, the level of 

awareness of the farmers in this study was higher 

than that of the farmers in the study of Aghilinejad 

et al (16) and that of the farmers in Qom City in the 

study of Heydari and Razavi (4). Furthermore, the 

mean score of awareness of the farmers in this 

study was consistent with the level of awareness of 

farmers in a study in Southern Khorasan, which 

showed that 57.3% of them were moderately aware 

of occupational health (16). In the study in Gaza by 

Yasin et al on the level of awareness of poisoning 

symptoms and the ways through which poisons 

enter the body, it was concluded that the level of 

awareness of the farmers was moderate, having 

been in line with the results of the current study (21). 

In the study by Watchman on the awareness of 

farmers and the use of the labels on poison 

containers by them, the farmers were not aware 

enough, with this result being consistent with the 

results of the present study (19). 

In the present study, 80% of research participants 

recognized eyes as the way through which poisons 

enter the body, which was consistent with the 

results of the study of Yasin and et al (21). In this 

study, the variable of awareness was negatively 

correlated with age and work experience so that 

with an increase in age, the level of awareness 

decreased. In contrast, the variable of awareness 

was positively correlated with the level of education, 

which was also in line with the study of Hosseini et 

al (15). These results indicate that an increase in the 

level of awareness is the key to reducing the rate of 

diseases caused by pesticides, which can be 

accompanied by secure behaviors. 

The mean scores of the perceived sensitivity and 

perceived severity of the farmers were not high. 

According to the Health Belief Model, people feel 

threatened with the lack of safe and proper 

behaviors. Therefore, they need to be informed 

about the results of the lack of safe behaviors (22). 

This result was consistent with the results of the 

study of Arcury in which about 20-30% of farmers 

did not have enough awareness of poisons, and 

about 22% of them were not sensitive to their health 

in connection with poisons (23). This study is also 

consistent with the study on Thai rice farmers (20) 

in which perceived sensitivity and intensity had a 

significant correlation with the level of awareness. In 

some studies, with an increase in the level of 

awareness, the perceived risk decreased (23), and 

in some other cases, with an increase in the level of 

awareness, the perceived risk increased as well 

(24, 20, and 22). 

In the present study, the mean score of perceived 

benefits was high. In contrast, the mean score of 

perceived barriers in farmers was low. This result 

was consistent with the study carried out on 

Indonesian farmers (25). However, it was higher in 

the study of Raksanaman (26) in which perceived 

benefits and barriers were moderate, with this being 

due to the type and platform of the study (20). In the 

aforementioned study, perceived benefits had no 

significant correlation with the independent 

variables of age and level of education, but there 

was a negative correlation between perceived 

benefits and work experience at the level of 0.05; in 

other words, with an increase in the work 

experience, the mean score of perceived benefits in 

farmers concerning secure behaviors when 

exposed to pesticides decreased. According to the 

results of Devi’s research in India (12), highly 

experienced farmers believed that the use of 

pesticides for a long time had no adverse effects on 

them. They also believed that they were immune to 

the adverse effects of pesticides. Therefore, they 

did not consider preventive behaviors necessary. In 

the study of Asghari, a significant correlation was 

observed between the level of education and 

perceived benefits, being consistent with the 

present study. Given the fact that with an increase 

in work experience the level of education decreases 

among farmers, being established in this study as 

well, it can be concluded that people with higher 

levels of education are more aware of the adverse 

effects of pesticides. Therefore, they have more 

perceived benefits from preventive and secure 

behaviors. Research results of the study of 

VAughan showed that considering the high level of 

perceived benefits in the study group, self-care 

behaviors had a significant negative correlation with 

the increase in the work experience (27). 

Based on the research results, the major perceived 

barriers among farmers to preventive behaviors 

when exposed to pesticides were the lack of 

understanding of the instructions of the poison 

container’s label (48.2 percent) and their 

unawareness of self-care methods. According to the 

results obtained, the lack of awareness of the 
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instructions on the poison container’s label leads to 

a reduction in workers’ performance in using 

pesticides securely. In addition, there was no 

correlation between perceived barriers and the 

demographic variables of age, work experience, 

and level of education. These findings imply that no 

appropriate interventional planning has been done 

to improve farmers’ knowledge and skills of health 

behaviors. According to the results of the study of 

Singh and Gupta (28), the low levels of awareness 

and the lack of knowledge of the safe use of 

pesticides are the major factors in decreasing 

farmers’ performance, which in turn make them 

become exposed to the adverse effects of 

pesticides. In the present study, the mean score of 

perceived self-efficacy was moderate. This result 

was in line with the study by Arcury et al in which 

farmers felt strong enough to prevent the adverse 

effects of pesticides. Work experience had no 

correlation with the control of perceived behaviors, 

being in line with the study of Arcury et al (23). In 

this study, perceived self-efficacy had a significant 

positive correlation with the level of awareness and 

education; in other words, with an increase in the 

level of awareness and skills, farmers can protect 

themselves against the harms of pesticides, with a 

higher level of self-efficacy in secure behaviors 

obtained. This means that people with higher levels 

of education will better understand instructions on 

the pesticide container’s label, with their knowledge 

being more of the methods of using pesticides. 

In the present study, the mean score of clues to 

action was low and formed only 32% of the 

maximum score, having been the lowest score 

among the scores of all other constructs. This 

indicates that people, organizations, and mass 

media have not played a significant role in informing 

farmers about the use of pesticides. In this study, it 

was realized that farmers had gained the major part 

of the information about using pesticides from their 

family (60.5%), other farmers (58%), and health 

centers (42%); however, only 26.6% of the farmers 

had gained their knowledge of the use of pesticides 

by radio, and 34.6% of them had gained it on 

television. According to the research results, there 

was no significant correlation between the construct 

of clues to action and the demographic variables of 

age, work experience, and the level of education. 

The findings indicate that proper planning has not 

been done to encourage farmers in adopting health 

behaviors. 

The results of this study showed that there was a 

moderate score of safe behaviors in farmers in 

using pesticides. In addition, the results showed that 

41% of the farmers always used gloves, 59% of 

them never used glasses, and 45% of them used 

front-covered shoes while spraying pesticides. More 

results showed that 43% of the farmers never used 

respiratory protective masks, 55% of them read the 

information on the container’s label before spraying 

pesticides, and 43% of them sometimes disposed of 

containers according to the information printed on 

the container’s label. Studies show that the use of 

self-care tools decreases skin exposure to poisons 

(27). 

The results presented above are consistent with the 

study of Menken and Agonafir (29). They are also in 

line with the study of Strong et al (30) in which 80% 

of the farmers washed their hands after spraying 

pesticides, and 42% of them used boots. However, 

the important point is that not using glasses, masks,                         

front-covered shoes, and the incorrect disposal of 

poison containers in 40% of the farmers indicate 

their insufficient knowledge of the importance of 

poisoning by pesticides and the environment. 

According to the results of the study done by Zhang 

et al, the probability of pesticide poisoning is 

significantly correlated with the risky behaviors of 

exposure to pesticides (31). 

The study of Salvatore et al showed that exhibiting 

the behaviors suggested by the Worker Protection 

Standard (WPS), like wearing long sleeve shirts, 

pants, gloves, and a helmet, as well as washing 

hands, changing contaminated clothes, and taking 

a bath right after spraying pesticides play a crucial 

role in decreasing exposure to pesticides (32). 

The research results showed that from among 

demographic variables, the level of education was 

positively correlated with preventive behaviors, 

being consistent with some other studies (8 and 11). 

Given the aforementioned facts as well as the mass 

media not informing farmers about the importance 

of secure behaviors before and after spraying 

pesticides and relevant adverse effects, appropriate 

measures must be adopted and thoughtful planning 

should be done. Considering the variety of 

agricultural products in the country and that each 

product has a limited spraying season, constructing 

a season-based training model can change farmers’ 

self-protective behaviors in the short run. The filling 

out of the questionnaire in a self-report manner was 

one of the limitations of the present study, which 

was based on the recollection of the farmers. 

 

Conclusion 

There is no training program aimed at improving the 

farmers’ level of awareness in protecting 

themselves against the harmful effects of 

pesticides. The lack of training programs is the 

reason for the low awareness of the farmers in 

protecting themselves while spraying pesticides. 

Thus, this lack of knowledge has led to their 

improper attitude towards safety behaviors. 
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