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Abstract
Aim: The main purpose of this study was to investigate the safety and protective behavior
of farmers in relation to the application of chemical pesticides in the fields and the factors
influencing their behavior.
Methods: This quantitative and survey research was conducted in Mahidasht County,
Kermanshah Province, in 2016. The population consisted of 170 farmers (N=200)
Mahidasht County, who were determined by randomly method. Questionnaire used as a
research tool. Validity and reliability of the tool were confirmed by a panel of experts and
Cronbach's alpha coefficient. Correlation coefficient and statistical test was used for
analyzing the data by SPSS20.
Findings: Most people have poor performance in the use of protective equipment when
spraying pesticides. There was positive correlation between safety behavior of using
pesticides, work experience, economic status, attitudes toward the correct application of
pesticides, and participating in training.
Conclusion: Due to the farmers' inappropriate performance in safety and protection actions
and significance relationship between participation in the training programs and safety
behavior, it is necessary to design education programs to improve their knowledge.
Keywords: Agriculture, Safety and protective behaviors, Pesticides, Farmers

1. Ph.D. Candidate, Department of Agricultural Extension and Education, Faculty of Agriculture, T arbiat Modares University, T ehran, Iran
Email: s.moradhaseli@modares.ac.ir
2. Associate Professor, Department of Agricultural Extension & Education, College of Agriculture, Tarbiat Modares University, Tehran, Iran
Email: sadigh_h@modares.ac.ir
3. Ph.D. Candidate, Department of Agricultural Extension and Education, Faculty of Agriculture, T arbiat Modares University, T ehran, Iran
Email: pouria.ataei@modares.ac.ir

53

Investigation of the farmers’ Safety and …

Health Education and Health Promotion (HEHP) (2017) Vol. 5 (2)

Introduction

sector, and the evidence shows that there are

Today, in most of the developing countries,

severe contamination and poisoning among

pesticides and chemical control play a major

farmers and users of chemical pesticides [10].

role in protection of products due to great

However, the measure of lethal damage caused

advances in agricultural technologies [1]. This

by the use of chemical pesticides in the years

is often done incompletely or inexplicably

1993 to 2008 was 46.3 per 1,000 people per

because of the farmers' inadequate familiarity

year [11]. It has been shown that in the United

with the proper principles of chemical control

States, more than two billion pounds of

that, in addition to failing to achieve a

pesticides are used annually in various sectors,

favorable outcome, will cause interference of

including agriculture and forestry [12]. By

natural balance and poisoning of users of

continuing the production of pesticides and

toxins and consumer products in the longrun

poisons, their production will be 2.7 times

[2]. However, in the developed countries, the

higher than before and people and the

amount

using chemical

environment will be more exposed [13]. In

pesticides have become more logical with the

Iran, according to the data of the Iranian

advent of environmentally friendly methods

Center for Statistics in 1996, the total sales of

and the existence of controlling laws and

pesticides were 15 thousand tons, and in 2001,

regulatory organizations [3]. Acute effects

this amount reached 27.2 thousand tons. Also,

usually result from the ingestion of a lot of

in 2006, the share of herbicides from total

chemicals to the body, and their effect on

poisons distributed among farmers was 44%.

health includes dizziness, nausea, diarrhea,

In 2006, 11100 tons of herbicide were

vomiting, inflammation of the lungs, skin

consumed in Iran out of which 5500 tons had

lesions, and even death [4-7]. In spite of

been used in wheat farms [14].

promoting public awareness about the dangers

Also organophosphate poisoning has been

of the excessive use of fertilizers and chemical

reported as the third cause of poisoning and the

pesticides, in Iran, there is an increase in the

main cause of mortality due to poisoning [15].

health and environmental costs associated with

There is a significant relationship between the

the use of these materials in the agricultural

use of pesticides and cancer among farmers, so

sector [8]. So, one of the main reasons for the

that non-melanoma skin cancer, colon cancer,

use of chemical pesticides is in pest control

breast cancer, lymphoma and prostate cancer

[9]. This is despite the fact that many farmers

are common among farmers [16, 17]. The high

are working in the fields in the agricultural

use of pesticides increases the risk of

and

method of
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disruption of the nervous system among

pesticide use [23]. The findings of Nazaryan et

farmers [18]. Another study has shown that

al. indicated no significant difference between

non-safe

led to

the two groups in terms of knowledge about

complications such as respiratory dysfunction

the dangers of pesticides and the attitude

among farmers [19].

towards the risks of pesticides and safety

The study of Eyvazi and Pour Najaf (2004)

behavior in the use of pesticides. There was

revealed that 25.2% of farmers and 10% of

also a significant relationship between access

their family members have been poisoned.

to information and communication channels,

Another research has shown that farmers have

income levels, and knowledge about the

a low level of health in the use of pesticides

dangers of chemical pesticides [24]. Various

and a high level of knowledge and awareness

research results [25, 26] have shown that poor

about the harmful effects of pesticides on the

managerial practices regarding the safe use of

environment, and their safety measures against

pesticides are lack of awareness and lack of

the potential risks of pesticides are inadequate

training. The results of a study in India showed

[20]. Low education of rural people, lack of

that 70% of farmers knew the effect of

information and training on the safe use of

pesticides on individual health and 40% knew

insecticides, lack of spraying technologies, and

their effect on the environment. In addition,

inadequate

during

40% of the farmers had good knowledge about

pesticide use have a significant relationship

how to use pesticides [27]. A study in Oman

with the diseases and injuries from pesticides

showed that agricultural workers have not had

[21]. Some researchers believe that the

sufficient knowledge and awareness of the

farmers' protecting behavior in the use of

consequences of the uncontrolled use of

pesticides is heavily influenced by their level

chemical pesticides

of knowledge [22]. The results of a research on

research in Ethiopia revealed that most of the

the factors affecting farmers' decision to use

farmers were aware of the impact of pesticides

chemical

irrigation,

on human health [29]. However, there was no

increase in yield, profit and income have a

awareness of exposure to pesticides and its use

significant and positive relation with the

with pesticide use practices and maintenance

amount of fertilizer and pesticides used, while

[30].

farm size, application of organic fertilizer, soil

significant relationship between the use of

fertility and distance to pesticide market have a

pesticides and depression [31]. In general, the

negative

use of pesticides and chemical fertilizers in

use

of

pesticides

protective

fertilizers

relationship

has

equipment

show

with

that

fertilizer

and
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agriculture has contributed to the increase in

correlation)

the production of products, as well as to the

statistical population of the study consisted of

increase in poisoning, disease and accidents.

maize growers (200 farmers) in Mahidasht

The use of protective equipment has also been

County. Sampling was done by simple random

welcomed in some areas [32], though in some

sampling, and the sample size was determined

areas, due to lack of access and cost of

as 127 farmers using Krejcie and Morgan

protective equipment, their use is less common

tables [34]. The data collection tool was a

[33]. However, most of occupational poisoning

researcher-made questionnaire, consisting of

with pesticides and other chemicals during

individual and professional characteristics of

acute

acute,

the farmers, assessing the behavior and attitude

indicating the need to pay more attention to

of the maize growers in the use of chemical

improving the safety and protection of farmers

pesticides in the fields. The attitude and

as the first actors in the production cycle.

behavior of maize growers in the use of

agricultural

operations

is

and

applied

research.

The

chemical pesticides were measured by a fiveResearch Method

level Likert scale. The face and content

The main purpose of this study was to

validities of the research tool were confirmed

investigate the safety and protective behavior

by a panel of experts, and its reliability was

of farmers in relation to the application of

proved through a pilot study and calculating

chemical pesticides in the fields and the factors

Cronbach’s alpha (α = 0.7). The data were

influencing their behavior. Based on main

analyzed using SPSS23 . The variables included

purpose, the objectives of the study are as

age,

follows:

duration

- Examining the professional and individual

channels, income, attitudes and behaviors of

characteristics of farmers

maize growers in the safe use of chemical

- Examining the farmers' attitudes toward the

pesticides in the fields.

education,
of

farming

daily

work,

experience,

the

communication

correct and safe use of chemical pesticides on
farms

Findings

- Relationship between the farmers' safety

The results showed that the most frequency of

behavior and effective factors on their behavior

age of maize growers was in the range of 30 to

-

42 years and their average age was 40 years.

Investigation

of

effective

factors

in

explaining the farmers' safe behavior.

The most frequency in terms of education level

This study is a non-experimental (descriptive-

was diploma. Average of the maize growers’
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experience was 20 years that shows the

machines and 37.8% mechanized vehicles for

importance

of agriculture in the region.

spraying. 42% of the farmers, sometimes, used

Findings showed that the farmers worked on

masks, 43% seldom used gloves, and 61.4%

average seven hours a day, 33.3% of the

never used protective glasses. 35.4% of them

farmers did not receive training on the use of

sometimes, used wipe to cover their mouths

chemical pesticides in the fields, and 43.3% of

and faces, and only 11% used protective

farmers used hand tools, 58.3% used semi-

clothing (Table 1).

Table 1: Frequency (%) of maize growers on the use of personal protective equipment when preparing and
spraying chemical pesticides
Protective tool
Mask
Gloves
Protective glasses
Wipes to cover the mouth and face
Protective clothing

Never
8.7
43.3
61.4
15.7
16.5

Rarely
23.6
20.5
22
7.8
15.7

S ometimes
42.5
19.7
10.2
35.4
53.5

Most of the time
17.3
9.4
4.7
17.3
11

Always
7.9
7.1
1.6
22.8
3.1

Findings related to the behavior of maize

sometimes used cans of chemical pesticides for

growers in the face of health risks showed that

other uses, and 48.8% sometimes held poisons

most of the maize growers (58.3%) avoided

in cans for food and drink. 24.4% of the maize

eating and drinking during spraying, and 63%

growers believed that poisons do not carefully

avoided smoking during spraying. 44.1% of

blank, and 18.1% often washed all equipment

the maize growers sometimes used protective

after work. Finally, 42.5% of the maize

equipment, and 27.6% never used safe clothing

growers rarely sprayed in the wind direction

during spraying. 44.1% of the maize growers

(Table 2).

Table 2: Frequency (%) of the farmers’ behavior in the face of life-threatening health risks
Behavior
Eating and drinking during spraying
S moking during spraying
Use of necessary protective equipment
S pray with safe clothes
Keeping poison cans for other uses
Maintenance of toxins in cans for food and drink
Emptying the toxins carefully
Washing all the tools after work
S praying on the wind
The amount of poison prepared and consumed

Never
58.3
63
13.4
27.6
10.2
29.9
24.4
22.0
8.7
6.3
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Rarely
26
29.9
22.8
22
29.9
21.3
6.3
7.1
42.5
11

S ometimes
15.7
3.9
44.1
34.4
44.1
48.8
51.2
39.4
17.3
52.8

Most of the time
---3.1
14.2
12.6
5.5
--11
18.1
9.4
5.5

Always
----5.5
3.1
10.2
--7.1
13.4
22
24.4
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The protective and hygienic behaviors of

looked at warning signs on the label of poisons

maize growers during spraying are presented

before spraying. 24.4% of the maize growers

in Table 3. Most of the maize growers

never changed their clothing after spraying.

sometimes read the instructions on the cans of

54.3% of them sometimes used toxins more

poison (33.9%). Most of the maize growers

than the recommended amount, and most of

washed

the maize growers were less likely to pay

their

hands

and

contaminated

instruments after spraying. 7.9% of them rarely

attention to poison dishes.

Table 3: Frequency (%) of farmers' behavior in regard to applying principles of safety and health during
spraying
Health and safety principles
S tudying instructions on cans of toxins
Washing hands and infected toxins after spraying
Attention to warning signs and symptoms on the
label of pesticides before spraying
Changing clothes
Excessive recommended intake of poisons
Installation of warning signs on the containers
containing poisons

Never
--16.5

Rarely
15.7
2.4

S ometimes
33.9
37

Most of the time
22.8
20.5

Always
27.6
23.6

16.5

7.9

45.7

11

18.9

24.4
12.6

7.1
7.9

49.6
54.3

7.1
11.8

11.8
13.4

3.9

19.7

42.5

13.4

---

The findings showed that 42.5% of the farmers

leave empty containers in the environment,

often sell empty poison dishes, 44.6% rarely

19.7% always use containers after washing at

burn the dishes, and 49.5% rarely bury

home, and 34.6% often repatriate with other

containers. 42.5% of the farmers sometimes

garbage (Table 4).

Table 4: Frequency distribution (%) of farmers’ behavior based on the use of empty poisons
Behavior
S elling
Burning
Burying
Leaving the environment
Using it after washing at home
Disposing with other garbage

Never
37.8
18.9
11.0
20.5
23.6
11

Rarely
4.7
44.9
49.5
18.1
11
11.8

S ometimes
9.4
15.7
9.4
42.5
42.5
23.3

Most of the time
42.5
9.4
12.6
4.7
3.1
34.6

Always
5.5
11
--14.2
19.7
---

The ISDM was used to measure the maize

had positive attitude:

growers’ attitude (Formula 1). The results

Low level = D< M- SD

showed that 26.8% of the maize growers had

Mean level= D M - SD ≤ D≤ M+ S

negative attitude toward pesticide use in the

High level = D> M+ SD

fields, 64.6% had average attitude, and 8.7%

(Formula 1)

Also, with respect to information channels on
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safety principles

of

using chemical

most of the farmers (61.4%) used television

pesticides, most of local channels were related

(nation channels) and 34.6% were used

to family and friends (25.2% and 24.4%), and

Internet (international channels) (Table 5).

Table 5: Frequency distribution of communication channels used by farmers
Communication channels

Local channels

National channels
International channels

Family members
Relatives
Friends
Health network
Neighbors
Local leaders
Rural informants
Agricultural Organization
Television
Book
M agazines and newspapers
None of them
Internet

Frequency
17
32
31
11
6
1
22
7
78
36
5
8
44

Percentage
13.4
25.2
24.4
8.7
4.7
8
17.5
5.5
61.4
28.3
3.9
6.3
34.6

In this research, multiple stepwise regression was

safety behavior was the training course.

used to determine the factors affecting the maize

Finally, the third step showed that the third

growers’ safety behavior during the use of

variable affecting the maize growers’ safety

chemical pesticides. In this method, the strongest

behavior was economic situation. At the end of

variables are entered into the regression equation,

step 3, the regression model reached its final

respectively. This will continue until a significant

stage.

test error reaches 5%. After entering the variables

entered into the regression model.

that had a significant correlation with the

Y= 1.714+0.735X1 +3.89X2 + 1.171X3

dependent variables (agricultural experience,

Y= Safety behavior

attitude, economic

Training course

status, participation in

Accordingly, three variables were

X1 = Attitude

X2 =

X3 = Economic situation

educational courses), the regression equation

This model shows that the most important

goes up to three steps.

variable affecting the maize growers’ safety

The results showed that in the first step, the

behavior during the use of chemical pesticides

attitude toward the use of pesticides as the

was their attitude towards the use of pesticides,

most important variable influencing the maize

and in the next stage, comes participation in

growers’ safety behavior was entered into the

the training course and economic situation,

model. The second step showed that the

respectively. As given in Table 7, in steps 1-3,

second variable affecting the maize growers’

the value of R2 was 0.35, 0.37, and 0.43,
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respectively showing that the three variables

in the standard deviation of the farmers' safety

were able to explain 43% of the change in

behavior in the use of chemical pesticides.

farmers' behavior. In addition, the most

Other variables were important in influencing

influential

the

the safety behavior of farmers in educational

dependent variable was the farmers' attitude

institutions with a Beta coefficient of 0.222

toward the use of pesticides (Beta coefficient

and economic status with a Beta coefficient of

was 0.378). That is, one unit of change in the

0.177. Other variables were participation in

standard deviation of the attitude toward the

educational (β= 0.222) and economic (β=

use of pesticides creates 0.378 unit of variation

0.177) situations.

independent

variable

on

Table 6: Multi-regression coefficients
S teps

1
2

3

Independent variable
Attitude
Constant
Attitude
Training course
Constant
Attitude
Training course
Economic situation
Constant

B
0.617
29.07
0.642
4.196
33.406
0.735
3.89
1.171
1.714

Beta
0.378
----0.383
0.222
------0.450
0.206
0.177
-----

t
5.289
3.111
3.629
5.638
3.629
3.424
6.198
2.428
2.291

sig
0.000
0.02
0.000
0.02
0.000
0.001
0.005
0.016
2.291

R

R2

0.59

0.35

0.61

0.37

0.66

0.43

Discussion

the information contained in the pesticide label

The research results showed that the use of

[35]. In addition, the findings of this study are

semi-mechanized tools and hand tools was

consistent with those of Ahmed Khan et al.

common among the farmers; especially the use

[36], Hashemi et al. [37] and Atreya et al. [20].

of hand tools could endanger the health of

In this regard, Raksanam et al. indicated that

farmers.

most commonly protective

eight factors are affective on not using

equipment was napkins to cover the mouth and

pesticides by farmers: farmers’ false belief

face. Therefore, it can be concluded that the

about the toxicity of pesticides, lack of

farmers

attention

The

have

no

access

to

protective

to

protective

measures,

equipment or are not sufficiently aware of

environmental hazards, lack of attention to

other protective devices. In this regard, Aghili

information

Nejad et al. (2006) reported that 68% of

defective

farmers do not use any personal protective

maintenance of spraying equipment, lack of

equipment, and only 25% of them understand

appropriate
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transport [38].

information

resources

The results showed that most of the farmers’

equipment, and they are not confronted with

attitude about the use of pesticides was

the provision of safety and security equipment,

moderate; this moderate level can provide a

as well as participation in training courses. It is

platform for strengthening and improving

also possible to raise their level of knowledge

people's attitudes through various training. On

and attitude followed by protection behavior.

the other hand, it can be admitted that farmers

In this context, the role of education and

are almost aware of the harms of pesticide use

information networks is very important. The

that is a very good advantage, because

World

according to the theory of planned behavior

recommended that only trained personnel

[39] and the results of research by Mills et al.

should use pesticides [43].

Health

and

Organization

protective

(WHO)

has

[40], attitudes are predictive of behavior, and a
most important step is to adopt the changes. In

Conclusion

this regard, the results of Arcury et al. [41]

The use of chemicals, pesticides and fertilizers

showed that farmers have different beliefs

in agriculture has contributed to an increase in

about the safe use of pesticides that affect

poisoning, diseases and accidents during acute

health activities. In addition, as another finding

agricultural operations, which threatens the

of research, improving the farmers' experience

farmers’ health. Therefore, farmers' behavior

and their attitude towards proper application of

in protecting themselves during the use of

pesticides in farms would improve their safety

chemical pesticides can affect their health.

behavior in pesticide application. This finding

Given that most of the farmers in this study

is consistent with the results of Yazgan and

used television, making people aware of such

Tanik [42], implying that farmers' attitudes and

media can be effective in connecting farmers

behaviors

previous

with other family members and friends.

experiences. Therefore, work experience can

Therefore, by improving the farmers’ behavior,

also be an effective factor in attitude and

comparative results can be obtained to improve

behavior. On the other hand, there was a

the safety and behavior of other farmers in the

positive and significant relationship between

application of pesticides and chemicals in the

the farmers' safety behavior and economic

farms. Furthermore, due to the direct link

situation and participation in training courses.

between agricultural extension and education

It is concluded that those who have a better

with farmers, the necessary training measures

economic situation have more access to

can

are

based

on

their
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collaboration of the Health Administration and

4. Ghasemi S, Creamy A. Attitude and

agricultural extension and education with

behavior towards the use of chemical

regard to the safe and proper use of pesticides

pesticides greenhouse owners in the Fars

and the introduction of a variety of protective

province in greenhouses. J Olom Eghtesad

devices and their application. Finally, since the

va Toseea Keshavarzi 2010; 23(1): 28-40.

drought has brought economic pressure to

[In Persian]

farmers over the last few years, it needs the
cooperation

of

the

Agricultural

5. Abang FA, Kouamé MC, Abang M, Hanna

Jihad

R, Fotso KA. Assessing vegetable farmer

Organization to provide low-interest loans, as

knowledge of diseases and insect pests of

well as inputs and agricultural equipment at

vegetable and management practices under

affordable prices to farmers so that they can

tropical conditions. Int J Veg Sci 2014;

equip the protection and safety.

20(3): 240-53.
6. Tago D, Andersson H, Treich N. Pesticides

Conflict of interest statement

and health: a review of evidence on health

The authors declare that they have no conflict

effects, valuation of risks, and benefit-cost

of interest.

analysis. Adv Health Economics Health
Serv Research 2014; 24: 203-95.
7. Garcia-Garcia CR, Parron T, Requena M,

References
1. Dodic SN, Stevan DP, Jelena M, Dodic JA,

Alarcon R, Tsatsakis AM, Hernandez AF.

Rankovic Z. Biomass energy in Vojvodina:

Occupational

Market conditions, environment and food

adverse health effects at the clinical,

security. Renewable Sus Energy Reviews

hematological and biochemical level. Life

2010; 14(2): 862-7.

Sci 2016; 145: 274-83.

2. Pezhovmand A, Afsarpor A, Shanita M.
Review

of

organophosphorus

pesticide

sustainable

perceptions

agricultural development.

J

9. Damalas CA, Abdollahzadeh G. Farmers’

Exploring
of

and

Zeytoon 2001; 164: 48-55. [In Persian]

11-9. [In Persian]
S.

exposure

8. Nasimi A. Modern agriculture's role in

poisoning. J Ghanony Pezeshky 1996; 2(6):

3. Grover

pesticide

motivations

small-scale

and

use of personal protective equipment during

Farmers:

handling of

plant protection products:

considerations for sustainable agriculture in

Determinants of implementation. Sci Total

east central Indiana. Ph.D. Dissertation,

Env 2016; 571: 730-6.

Muncie: Ball State University; 2013.

10. FAO. Food and Agriculture Organization of
62

Moradhaseli et al.

Health Education and Health Promotion (HEHP) (2017) Vol. 5 (2)

the United Nations (FAO), International

C: Tox Pharm 2004; 137(6): 29-34. [In

Code of Conduct on the Distribution and

Persian]

Use of Pesticides, Guidance on Pest and
Pesticide

Management

Development.

2010.

Available

16. Salerno C, Carcagnì S, Sacco S, Palin AL,

Policy

Vanhaecht K, Panella M, Guido D. An

from:

Italian population-based case-control study

http://www.fao.org/3/a-a0220e.pdf

on the association between farming and

11. Waggoner JK, Henneberger PK, Kullman

cancer: Are pesticides a plausible risk

GJ, Umbach DM, Kamel F, Beane FLE,

factor? Arch Envir Occup Health 2016;

Alavanja MC, Sandler DP, Hoppin JA.

71(3): 147-56.

Pesticide use and fatal injury among

17. Mills PK, Dodge J, Yang R. Cancer in

farmers in the Agricultural Health Study.

Migrant and Seasonal Hired Farm Workers.

Int Arch Occup Envir Health 2013; 86(2):

J Agromedicine 2009; 14(2): 185-91.

177–87.

18. Li Y, Zhang Ch, Yin Y, Cui F, Cai J, Chen

12. US EPA Office of Pesticide Programs. FY

Z, Jin Y, Robson MG, Li M, Ren M, Huang

Annual Report.

Washington, DC: US

X, Hu R. Neurological Effects of Pesticide

Environmental

Protection

Use among Farmers in China. Int J Envir

Agency.

Available from:

Research Pub Health 2014; 11(4): 3995-

http://www.epa.gov/oppfead1/annual/2002/

4006.

2002annualreport.pdf.

19. Hoppin

13. Kumari PL, Reddy KG. Knowledge and

JA,

Umbach

DM, Long S.

Pesticides Are Associated with Allergic and

Practices of safety use of Pesticides among

Non-Allergic

Wheeze

among

Male

Farm workers. J Agr Veter Sci 2013; 6(2):

Farmers. Envir Health Pers 2017; 125(4):

1-8.

535-43.

14. Zand E, Baghestani A, Shimi P, Faghih A.

20. Atreya K, Sitaula BK, Overgaard H,

Analysis Of herbicide management in Iran.

Bajracharya RM, Sharma S. Knowledge,

Tehran: Agricultural Education Publication,

attitude and practices of pesticide use and

2003: p: 30-4. [In Persian]

acetylcholinesterase

15. Abdollahi

M,

Mostafalou

S,

Pour

depression

among

farm workers in Nepal. Int J Envir Health

Nourmohammadi S, Shadnia S. Oxidative

Research 2012; 22(5): 401-15.

stress and cholinesterase inhibition in saliva

21. Hashemi SM, Hosseini SM, Hashemi MK.

and plasma of rats following subchronic

Farmer’s Perception of Safe Use of

exposure to malathion. Com Bio Phy Part

Pesticides:
63

Determinants

and

Training

Investigation of the farmers’ Safety and …

Health Education and Health Promotion (HEHP) (2017) Vol. 5 (2)

Needs. Int Arch Occup Envir Health 2012;

AA. Knowledge attitude and practice of

85(1): 57-66.

pesticide use among agricultural workers in

22. Fan L, Niu H, Yang X, Qin W, Bento CP,

Puducherry, South India. J Forensic Legal

Ritsema CJ, Geissen V. Factors affecting

Medicine 2013; 20(8): 1028-31.

farmers’ behavior in pesticide use: Insights

28. Esechie JO, Ibitayo OO. Pesticide use and

froma field study in northern China. Sci

related health problems among greenhouse

Total Envir 2015; 537: 360-8.

workers in Batinah Coastal Region of

23. Zhou Y, Yang H, Mosler HJ, Mosler HJ.

Oman. J Forensic Legal Medicine 2011;

Factors affecting farmers’ decisions on

18(5): 198-203.

fertilizer use: A case study for the Chaobai

29. Karunamoorthi K, Mohammed M, Wassie

watershed in Northern China. J Sus Dev

F. Knowledge and practices of farmers with

2010; 4(1): 80-102.

reference

24. Nazaryan

M,

Ajeily

AA,

Rezaei

to

pesticide

management:

Implications on human health. Int Arch

Moghadam K. Knowledge, attitude and

Occup Envir Health 2012; 67(2): 109-16.

behavior in the use of pesticides Soush

30. Lekei EE, Ngowi AV, London L. Farmers'

unemployment green farm safety. Congress

knowledge,

of Agricultural Extension and Education

associated with pesticide exposure in rural

2010.

farming villages in Tanzania. BMC Pub

[In

Persian].

Available

from:

http://iaeea2010.shirazu.ac.ir/fa/

practices

and

injuries

Health 2014; 14(389): 1-13.

25. Karunamoorthi K, Mohammed A, Jemal Z.

31. Beseler

CL,

Stallones

L.

Structural

Peasant association member's knowledge,

Equation Modeling of Pesticide Poisoning,

attitudes, and practices towards safe use of

Depression,

pesticide management. American J Indust

Agromedicine 2013; 18: 340-9.

Medicine 2011; 54: 965-70.

Safety,

and

Injury.

J

32. Houbraken M, Bauweraerts I, Fevery D,

26. Oliveira Pasiani J, Torres P, Roniery Silva

Van Labeke MC, Spanoghe P. Pesticide

J, Diniz BZ, Caldas ED. Knowledge,

knowledge and practice among horticultural

attitudes, practices and biomonitoring of

workers in the Lâm Đồng region, Vietnam:

farmers and residents exposed to pesticides

A case study of chrysanthemum and

in Brazil. Int J Envir Research Pub Health

strawberries. Sci Total Envir 2016; 550:

2012; 9: 3051-68.

1001-9.

27. Mohanty MK, Behera BK, Jena SK,

33. Weng CY, Black C. Taiwanese farm

Srikanth S, Mogane C, Samal S, Behera

workers’ pesticide knowledge, attitudes,
64

Moradhaseli et al.

Health Education and Health Promotion (HEHP) (2017) Vol. 5 (2)

behaviors and clothing practices. Int J Envir

1991; 50(2): 179-211.

Health Research 2015; 25(6): 685-96.

40. Mills J, Gaskell P, Reed M, Short C,

34. Krejcie RV, Morgan DW. Determining

Ingram J, Boatman N. Farmers’ attitudes

sample size for research activities. Edu Psy

and evaluation of outcomes to on-farm

Measurement 1970; 30: 607-10.

environmental management: Countryside

35. Aghili Nejad AA, Naqvi M, Haghani HR.
Examine

relationships

and Community Research Institute, Food

between

and Environment Research Agency, Centre

consumption of pesticides and their effects

for Rural Policy, Exeter University 2013.

on the health of farmers in different

Available from:

provinces. J Iran Occup Health 2007;

https://www.researchgate.net/publication/2

3(1,2): 81-5. [In Persian]

58520331_Farmer_attitudes_and_evaluatio

36. Ahmed Khan D, Shabbir S, Majid M. Risk

n_of_outcomes_to_on-

assessment of pesticide exposure on health

farm_environmental_management

of Pakistani tobacco farmers. J Exposure

41. Arcury TA, Quandt SA, Cravey AJ, Elmore

Sci Envir Epidemiology 2010; 20: 196-204.

RC, Russell GB. Farmworker Reports of

37. Hashemi SM, Rostami R, Hashemi MK,

Pesticide Safety and Sanitation in the Work

Damalas CA. Pesticide use and Risk

Environment. American J Ind Medicin

Perceptions among Farmers in Southwest

2001; 39: 487-98.

Iran. J Exposure Sci Envir Epidemiology

42. Yazgan MS, Tanik A. A new approach for

2012; 18(2): 456-70. [In Persian]

calculating the relative risk Level of

38. Raksanam B, Taneepanichskul S, Siriwong

pesticides. Envir Int J 2005; 31(5): 687-92.

W, Robson MG. Factors Associated with

43. WHO.

World

Health

Organization

Pesticide Risk Behaviors among Rice

recommended classification of pesticides by

Farmers in Rural Community, Thailand. J

hazard and guidelines to classification.

Envir Earth Sci 2012; 2(2): 32-40.

Geneva, Switzerland. 2004. Available from:

39. Ajzen I. The Theory of Planned Behavior.

http://www.who.int/ipcs/publications/pestic

Organ Behavior Human Decision Proc

ides_hazard/en/

65

