%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

IJAMAD

Research Paper

Determinants of Safety and Health Behaviors of
Wheat Farmers towards the Use of Chemical

.0' International Journal of Agricultural Management and Development
’ Y ".’ Available online on: www.ijamad.iaurasht.ac.ir
[ @Y | ISSN: 2159-5852 (Print)

ISSN:2159-5860 (Online)

https://dorl.net/dor/20.1001.1.21595852.2023.13.2.3.1

Pesticides in Qorveh County

Bahram Imani **, Abolmohammad Bondori® and Omid Jamshidi ¢

Received: 02 February 2022,
Accepted: 29 July 2022

Keywords:

Attitude; chemical pesti-
cide; knowledge; safety
and health behavior;
wheat farmers

he poisoning of farm workers with pesticides is a common

job hazard caused by the application of pesticides, especially
in developing countries. Agriculture is directly related to the en-
vironment including water resources, and farming behaviors can
entail a plethora of positive or negative effects on these vital re-
sources. So, the present study aimed to explore the safety and
health behaviors of wheat farmers towards the use of chemical
pesticides in Qorveh County in Kurdistan province, Iran. The sta-
tistical population of this applied research consisted of all irrigated
wheat farmers in the 2019-2020 crop year (N = 1700) in Qorveh
County. The sample size was determined to be 170 people by
Cochran’s formula, and the random multistage technique was
adopted for data collection. The main research instrument was a
questionnaire whose content validity was checked by a panel of
experts and the average variance extracted (AVE) index. Also, its
reliability was estimated by Cronbach’s alpha and the Cumulative
Reliability (CR) coefficient. The results of the structural equation
modeling (SEM) showed that the variables of the information
source, attitude, and knowledge of chemical pesticide application
accounted for 79 percent of the variance in the factors affecting
the safety and health behaviors of wheat farmers as to the
application of these pesticides. Considering the significant rela-
tionship that information source, attitude, and knowledge have
with safety and health behaviors, it is recommended to hold
training courses to familiarize wheat farmers with the hazards of
conventional farming practices and the benefits of [PM practices
by the organizations in charge, e.g. Agricultural Jihad Organization.
This will foster a positive attitude among the farmers to adopt
safety and healthy behaviors.
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INTRODUCTION

The agricultural sector has a specific place
in the economy of Iran as it is the main pillar
of its development so that it accounts for al-
most 25 percent of the gross domestic prod-
uct, 33 percent of non-oil exports, 33 percent
of employment, and food supply for over 80
percent of the population (Bondori et al,,
2018). It is projected that the population of
[ran will reach 101 million by 2050 (Statisti-
cal Centre of Iran, 2021). So, optimal and sus-
tainable management of vital water and soil
resources in the agricultural sector will un-
doubtedly play a significant role in guaran-
teeing economic growth and avoiding
dependence on other countries in crop pro-
duction (Bigdeli & Sedighi, 2010). Given the
vital role of agriculture in the economy, effi-
cient and productive manpower is, on the
other hand, the driving force of this sector
(Jones et al., 2020). A major parameter that
can contribute to improving the efficiency
and productivity of the agricultural sector is
to satisfy the occupational safety and health
of farmers, which will prolong their careers.
In other words, safe crops can be expected to
be produced by safe farmers (Jamshidi &
Rezaei, 2017). Farmer health is a key issue in
the sector. The population has more than
doubled since 1960. In this regard, and for in-
creasing food production, pesticides are
widely used for the protection of crops, food-
stuffs, and other agricultural products against
pests as well as for the control of disease vec-
tors (Yazdanpanah et al., 2019). The coron-
avirus disease 2019 (COVID-19) and the
related occupational safety and health risks
highlight the importance of health and work-
ing conditions in the sector (Jones et al,
2020). Farming is the third most hazardous
job after mining and building industries
(Karami etal., 2015; Bondori, 2018). Over 60
percent of agricultural workers report having
a limiting chronic disease and high levels of
cardiovascular disease (Jones et al., 2020).
According to an EU survey in 2012, workers
from the agricultural sector were more likely
to report that their work affected their health

than those in any other sector (Eurofound,
2017; Jones et al.,, 2020). There are several
risks that farmers face in their production ac-
tivities (Cecchini et al., 2018). A factor that
jeopardizes farmers’ health is chemical pes-
ticides. Farmers are exposed to pesticides,
fertilizers, and a wide range of other haz-
ardous substances in farming (Sookhtanlou
et al., 2022). According to the US Occupa-
tional Safety and Health Administration,
workers may be exposed to pesticides in a va-
riety of ways, including working in a field
where pesticides have recently been applied,
breathing in pesticide ‘drift’ from adjoining
or nearby fields, working in a pesticide-
treated field without appropriate personal
protective equipment, eating with pesticide-
contaminated hands, eating contaminated
fruits and vegetables, and eating in a pesti-
cide-contaminated field. Workers may also be
exposed to pesticides if they drink from, wash
their hands in, or bathe in irrigation canals or
holding ponds, where pesticides can accumu-
late (Jones et al., 2020; Cechini et al., 2018).
Given these risky potential conditions, farm-
ers need to take specific safety behaviors to
cope with their side effects and the diseases
caused by them (Jones et al., 2020; Ghala-
vandi et al, 2018). Inappropriate use of
chemical pesticides reduces the sustainabil-
ity of agriculture due to environmental issues
on the one hand and brings about harmful ef-
fects on the health and safety of farmers and
customers on the other (Sabzian Mollaei et
al.,, 2015). The handling of chemical pesti-
cides, e.g. their preparation, application, and
storage, has many hazards for farmers, farm
owners, and those who keep pesticides (Cec-
chini et al.,, 2018; Bondori et al., 2018). Most
health and environmental issues arising from
pesticide use are related to developing coun-
tries where they are brought about by the ap-
plication of cheap, but dangerous, pesticides
and non-standard equipment so that about
20,000 cases of death by pesticide poisoning
are reported every year (Molaei, 2013). Un-
doubtedly, poisoning caused by the unsafe
use of these chemicals is the most prevalent
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and serious occupational risk that farmers in
developing countries are exposed to (Weng
& Black, 2015) whose reason can be sought
in farmers’ incorrect perceptions and poor
knowledge as well as the lack of regulations
(Fanetal, 2015). Some farmers face a higher
risk of poisoning as they ignore safety behav-
iors towards pesticides (Sookhtanlou et al,,
2022). Despite the environmental, economic,
health, and social costs of pesticides, re-
searchers argue that farmers in developing
countries will keep using pesticides (Yazdan-
panah et al,, 2019). In addition, poisoning
with organophosphates has been reported to
be the third important cause of poisoning and
the leading cause of mortality by poisoning
in Iran (Bakand etal., 2012). In brief, farmers
are directly exposed to chemical pesticides in
various ways, and their behaviors can pro-
duce many positive or negative impacts.

Some scholars suggest that the first step in
planning for the alleviation of pesticide haz-
ards is to conduct research on farmers’
knowledge, attitudes, and behaviors toward
the application of pesticides in farming prac-
tices (Coman et al.,, 2020; Bondori et al,,
2018). Extensive research has been done on
farmers’ safety and healthy behaviors to-
wards the application of chemical pesticides.
In a study conducted in Turkey, Giin and Kan
(2009) reported that only 57 percent used
protective equipment, such as masks, gloves,
and specific costumes, when applying pesti-
cides and 1 percent did not do any health
measures such as changing their clothes and
bathing after the use of pesticides. Bondori et
al. (2018) observed healthier behavior to-
ward chemical pesticide use in farmers who
were more satisfied with farming, who had a
second job, and who had a higher educational
background. Aghilinejad et al. (2006) and
Neghab et al. (2013) reported that 68 and 85
percent of farmers did not use personal pro-
tective equipment during pesticide applica-
tion, respectively. Ghalavandi et al. (2018)
assessed the safety behavior of farmers dur-
ing the chemical pesticide application to be
in a poor state.

Some researchers have concluded that ed-
ucation can be effective in enhancing safety
behaviors (Karami et al,, 2015). Coman et al.,
(2020) stated that education aims to increase
farmers’ health and safety by encouraging
them to adopt health-enhancing behaviors.
Sankoh etal. (2016) reported that 71 percent
of farmers lacked adequate knowledge, infor-
mation, and training as to the correct way of
pesticide application. A study in Greece indi-
cated that farmers with poisoning back-
ground used protective equipment like hats,
boots, gloves, and goggles to a greater extent
than those with no poisoning background
(Damalas & Abdollahzadeh, 2016). There are
also reports on such symptoms as skin ef-
fects, burning eyes, diarrhea, itching,
headache, vertigo, nausea, and stomachache
among farmers using chemical pesticides
(Sankoh et al., 2016; Bondori et al., 2018;
Jones et al., 2020). In this regard, it must be
mentioned that education tries to enhance
not only knowledge but also skills, attitudes,
and practices that serve to prevent accidents
and maintain good health (Coman et al,
2020). Some researchers have hypothesized
that knowledge and consciousness influence
people’s behaviors. In most works, lack of
knowledge has been implicated as a major
barrier against environmentally desirable be-
haviors (Hutter et al., 2018). Lack of knowl-
edge and training courses is the main
parameter involved in the expansion of unfa-
vorable use of pesticides (Sookhtanlou et al.,
2022). Some have also mentioned that inad-
equate knowledge of pesticides is a reason
for the non-use of protective equipment by
farmers (Gaber & Abdel-Latif, 2012;
Karunamoorthi & Yirgalem, 2013; Jones et al,,
2020). The effect of knowledge on safety and
health behavior has also been studied exten-
sively (Ghalavandi et al, 2018; Isin &
Yildirim, 2007; Bondori et al., 2018; Hoosh-
mandan Moghaddam Fard & Shams, 2016;
Salameh et al.,, 2004). Some scholars have
stated that the information source plays a re-
markable role in farmers’ safety behaviors.
As such, extensive works have also dealt with
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the impact of information sources on behav-
ior (Sookhtanlou et al., 2022; Bondori et al,,
2018; Hooshmandan Moghaddam Fard &
Shams, 2016; Monfared et al., 2015).

Various studies have revealed that people’s
attitudes have a significant effect on their
safety behaviors toward chemical pesticides
(Ghalavandi et al., 2018; Nazarian et al. 2009;
Isin & Yildirim, 2007; Bondori et al., 2018;
Yazdanpanah et al.,, 2019). The behaviors
adopted by the people of a community are
rooted in their attitudes and beliefs and as
long as these beliefs are not changed or re-
placed with more appropriate behaviors,
there will be no guarantee that personal risk
factors can be mitigated in the community
(Ghobadi et al., 2016). People do not always
have a correct attitude towards chemical risk.
A study was conducted in Brazil to analyze
the perception of risk related to exposure to
pesticides. It showed that protection strate-
gies were used more frequently by men than
by women. The perception of risk and work-
ing practices are influenced by cultural mod-
els and premises that need to be taken into
account to develop effective intervention
strategies, including communication strate-
gies on risk prevention (Cecchini etal., 2018)

[t has been argued that knowledge or infor-
mation is a necessary prerequisite for all at-
titudes (Sookhtanlou et al., 2022). If people
are not compelled that a factor is involved in
the degradation of the environment, they will
not have a negative attitude toward that fac-
tor. In fact, a human’s knowledge of the envi-
ronment dictates their attitude towards the
environment (Cecchini et al., 2018). Various
studies have addressed the impact of knowl-
edge on attitudes (Sookhtanlou et al.., 2022;
Yazdanpanah et al.,, 2019; Cecchini et al,,
2018; Ghalavandi et al., 2018; Bondori et al.,
2018; Hooshmandan Moghaddam Fard &
Shams, 2016; Yilmaz, 2015; Nazarian et al.,
2009).

According to what was said, the agricultural
sector including wheat farmers are in the
frontline of working with chemicals and their
behaviors can have significant positive or

negative impacts on their own health, the
food security of society, and the environment.
So, it is imperative to soundly manage the
producers of the agricultural sector; including
wheat farmers, when they are applying
chemical pesticides. Accordingly, different
studies have pointed out that the most im-
portant variables discriminating the health
and safety behaviors of farmers were farm-
ers’ information sources, attitudes, and
knowledge. So, this research aimed to explore
the safety and health behaviors of wheat
farmers in Qorveh County, Iran. As such, the
following hypotheses were examined in the
context of the theoretical framework of the
study (Figure 1):

BEH

Figure 1. The Conceptual Model of the Research
(BEH = behavior, ATT = attitude, KNO = knowledge,
and INF = information source)

Hypothesis 1: There is a significant relation-
ship between attitude toward chemical pes-
ticides and wheat farmers’ safety and health
behavior in using chemical pesticides.

Hypothesis 2: There is a significant relation-
ship between knowledge of chemical pesti-
cides and wheat farmers’ safety and health
behavior in using chemical pesticides.

Hypothesis 3: There is a significant relation-
ship between information sources and wheat
farmers’ safety and health behavior in using
chemical pesticides.

Hypothesis 4: There is a significant relation-
ship between knowledge of chemical pesti-
cides and wheat farmers’ knowledge of using
chemical pesticides.

METHODOLOGY
This research was an applied study and a
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descriptive and non-experimental survey de-
sign in terms of data collection and data
analysis. The study area was Qorveh County
in Kurdistan province, Iran. Qorveh is a his-
torical-cultural county with flat plains that is
located on the route to Iraq and Turkey and
is an agricultural hub in the province. The
economy of the county, which has fertile soils
and rich water resources, is based on the
agricultural industry. The acreage of the irri-
gated wheat farms is about 14,000 ha in this
region (Agricultural Jihad Organization,
2019). The statistical population of the re-
search was composed of all irrigated wheat
farmers (N= 1700) who had cultivated their
farms in the 2019-2020 crop year. The sam-
ple size was determined to be 137 people
using Cochran’s formula (Cochran, 1942),
which was increased to 170 people to en-
hance the reliability of the results. The sam-
ple was taken by the multistage sampling
technique. First, four cities were selected
from Qorveh County and one rural district
was selected from each city. Then, the num-
ber of representative farmers was deter-
mined, and data were gathered from them as
a sample.

Data were collected from the wheat farmers
by face-to-face interviews. The research in-
strument was a self-designed questionnaire
composed of five sections for demographic
information, safety and health behavior (14
items), information sources (5 items) meas-
ured on the five-point Likert scale (from
1=very low to 5 = very high), knowledge (9
items) measured on the five-point Likert
scale (from 1=very low to 5 = very high; neg-
ative items are scored in reverse), and atti-
tude (9 items) measured on the five-point
Likert scale (from 1 = completely disagree to
5 = completely agree). To investigate the con-
tent validity and face validity, the research in-
strument was approved by a panel of experts.
The convergent validity index was estimated
by the average variance extracted (AVE) to be
higher than 0.5 for all variables, indicating
that the correlation of each dimension with
the relevant components was acceptable.

Cronbach’s alpha coefficient and composite
reliability (CR) to measure the reliability and
internal consistency of the questionnaire
were greater than 0.7 for all dimensions, in-
dicating the internal consistency of the ques-
tionnaire (Table 2). After the data were
derived from the questionnaires, they were
encoded and subjected to statistical analyses
in SPSSy/»3 and LISRELg g software pack-
ages using descriptive and inferential statis-
tics. Structural equation modeling (SEM) in
the form of confirmatory factor analysis
(CFA) and path analysis to test the hypothe-
ses were applied to measure the impact of
the independent variables on the dependent
variable.

The knowledge, attitude, and safety behav-
ior of the wheat farmers regarding the appli-
cation of chemical pesticides were also
explored using the interval of standard devi-
ation from the mean (ISDM) (Bondori et al,,
2018). In this method, data are divided into
the following four levels (Eq. 1) and finally,
the variable is assessed as per the frequency
and percentage derived from each level (Bon-
dori et al., 2018).

Very weak or very negative: Min < A <
Mean - SD
(1)
Relatively weak or relatively negative:
Mean - SD < B < Mean
(2)
Relatively good or relatively positive:
Mean < C < Mean + SD

(3)

(4)
Eq. 1

Good or positive: Mean + SD < D < Max

RESULTS

The mean age of the respondents was 46
years with a maximum and minimum of 69
and 23 years, respectively. All respondents
were male and 170 individuals lived in rural
areas. Of all the participants, 20.8 percent
were single and 79.2 percent were married.
In terms of educational level, 24.7 percent
were illiterate or had elementary literature,
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35.9 percent were graduates of intermediate
schools, 27.6 percent had a diploma, and 11.8
percent had an academic degree.

Wheat farmers’ safety and health behaviors
towards chemical pesticides

The behavior of the farmers as to personal
protective equipment (PPE) when handling
and spraying their farms was analyzed by
eight items. Based on the means shown in
Table (2), the item “Washing hands and con-
taminated equipment after pesticide applica-
tion” was ranked first and the item “Wearing
special costumes during pesticide prepara-
tion and application on farms” was ranked
last.

Farmers’ knowledge of chemical pesticides
The farmers’ knowledge of chemical pesti-
cides was measured by eight items. Accord-
ing to the results in Table 2, the item “Does
pesticide application increase production
and income?” was ranked first and the item
“Does extensive application of chemical pes-
ticides in consecutive years make the pests
resistant to pesticides?” was ranked last. The
average score of the farmers’ knowledge re-
garding the hazards of chemical pesticides
was 2.95, showing their poor knowledge.

Farmers’ attitude towards chemical pesticide
application
Nine items were included in the question-

naire to measure the farmers’ attitudes to-
ward the use of chemical pesticides. The par-
ticipants were asked to express their
agreement/disagreement with each item.
Based on Table 2, the first and second ranks
were assigned to the items “The use of chem-
ical pesticides in farming jeopardizes human
health” and “The use of chemical pesticides
in farming contaminates surface and ground-
water source”, respectively.

Extent of the use of information sources

Five items were designed to assess the use
of information sources, including access to
farmers and neighbors, personal experience,
Agricultural Jihad Service Centers, pesticide
retailers, and radio and TV broadcasts to gain
information. According to the findings in
Table 2, the item “Retailers of pesticides and
farm inputs” was ranked first and the item
“Radio and TV broadcasts” was ranked last.

As is evident in Figure 2, with respect to
PPE behaviors, 20.0 percent of the wheat
farmers had very poor behavior, 37.7 percent
had poor behavior, 24.7 percent had moder-
ate behavior, and 20.6 percent had good be-
havior. It was also revealed that 15.9, 33.5,
32.4, and 18.2 percent of the farmers had
poor, relatively poor, relatively good, and
good knowledge of chemical pesticides, re-
spectively. Furthermore, Figure 2 displays
that the attitude of 17.6 percent of the wheat
farmers was poor toward chemical pesti-

Table 1
Demographic Features of the Wheat Farmers (n =170)
Variable Level Frequency %
<30 (young) 15 8.8
30-45 (adult) 67 39.4
Age (year)
45-60 (old) 69 40.6
>60 (very old) 19 11.2
) Single 17 10.0
Marital status ]
Married 153 90.0
[lliterate-elementary literacy 40 24.7
. Graduate of intermediate school 56 35.9
Educational level i
Diploma 52 27.6
Academic education 22 11.8
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Table 2
Frequency Distribution of Safety and Health Behaviors among Wheat Farmers as to the Use of Chemical
Pesticides

Variable Symbol Mean SD
Behavior (a = 0.93) 291 1.39
Wearing goggles or eye cover during pesticide preparation and application on farms B1 2.87 1.26
Wearing a mask during pesticide preparation and application on farms B2 2.96 1.21
Wearing gloves during pesticide preparation and application on farms B3 291 1.47
Wearing a hat during pesticide preparation and application on farms B4 2.86 1.26
Wearing special long pants during pesticide preparation and application on farms B5 2.79 1.31
Wearing boots during pesticide preparation and application on farms B6 2.88 1.62
Wearing long-sleeved shirts during pesticide preparation and application on farms B7 3.06 1.26
Wearing special costume during pesticide preparation and application on farms B8 2.70 1.65
Washing hands and contaminated equipment after pesticide application B9 3.25 1.22
Drinking and eating during pesticide preparation and application on farms B10 2.78 1.29
Smoking during pesticide preparation and application on farms B11 2.63 1.47
Keeping foodstuff near pesticides on farms B12 2.88 1.41
Bathing immediately after pesticide application B13 3.21 1.63
Changing clothes immediately after pesticide preparation and application on farms B14 3.07 1.50
Knowledge (a=0.91) 2.95 1.18
Does pesticide application increase production and income? K1 3.04 1.16
Does extensive application of chemical pesticides in consecutive years make the pests
resistant to pesticides? K2 2.79 1.30
Does pesticide application pollute surface and table water sources? K3 2.98 1.21
Does exposure to pesticides jeopardize human health? K4 3.13 1.11
Does exposure to pesticides jeopardize the health of domesticated and wild animals? K5 2.89 1.37
OD:;asntilSl;L;s:fcs)i;:l}Sl?mical pesticides jeopardize the health of beneficial insects and other K6 296 1.20
How much can the timely application of pesticides reduce pesticide use? K7 2.86 1.16
[s it necessary to wear a special costume, hat, gloves, etc. during pesticide application? K8 2.93 1.05
[s it necessary to avoid eating or drinking during pesticide application? K9 3.02 1.10
Attitude (ax=0.87) 2.70 1.31
The use of chemical pesticides in farming jeopardizes human health. Al 3.08 1.44
The use of chemical pesticides in farming destructs the environment. A2 2.79 1.70
'Sl‘éljrtcl:;of chemical pesticides in farming contaminates surface and groundwater A3 2.28 139
Z‘rlllie;:lcs.essive use of chemical pesticides in farming jeopardizes domesticated and wild A4 258 113
The use of chemical pesticides in farming is necessary to increase crop production. A5 2.99 1.18
A successful farmer is a farmer who produces safe crops without pesticide use. A6 2.68 1.33
The cause of many incurable diseases, e.g. cancers, should be sought in excessive use of
chemical pesticides on farms. A7 2.88 119
The use of chemical pesticides in farming destroys beneficial insects of the farms. A8 2.63 1.21
Pesticides are the last weapon in the battle with pests. A9 2.43 1.24
Information sources (a = 0.89) 2.81 1.17
Neighboring farmers and other villagers I1 2.88 1.16
Personal experience 12 2.78 1.13
Agriculture experts of Agricultural Jahad Service Centers I3 2.75 1.19
Retailers of pesticides and farm inputs 14 2.93 1.25
Radio and TV broadcasts I5 2.73 1.15
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Figure 2. Levels of Attitude, Knowledge, and Safety and Health Behaviors
as to the Use of Chemical Pesticides among Wheat Farmers (n = 170)

cides, 37.6 percent was relatively poor, 25.9
percent was relatively good, and 18.8 percent
was good.

Factors influencing wheat farmers’ safety and
health behavior toward the use of chemical
pesticides

The results of correlation analysis (Table 3)
showed that the wheat farmers’ safety and
health behavior toward the use of chemical
pesticides had a significant (p<0.01) relation-
ship with the constructs of their attitude,
knowledge, and information source. Further,
these constructs were related to one another
significantly (p<0.01), too.

The present study used SEM to identify the
factors underpinning farmers’ safety and
health behaviors as to the use of chemical
pesticides and used fit indices to assess the
fit of the measurement models. It can be ob-
served in Table 4 that the x?/df ratio was
2.09, implying an acceptable status of the
model. SRMR was also estimated at 0.080.
The model is highly fitted if SRMR is <0.05
and is fitted if it is in the range of 0.05-0.08
(Byrne, 2013; Giles, 2002). RMSEA was also
considered in this study. This index shows the
acceptable fit of the model when it is <0.05,
relatively good fit when it is in the range of
0.05-0.8, moderate fit when it is in the range
of 0.08-0.1, and weak fit when it is >0.1
(Kalantari, 2013). Since it was estimated to

be 0.080 for the present model, it confirmed
the acceptable fit of the research model. The
other indices, i.e. NNFI, NFI, CFI, IFI, GFI, and
AGFI, show the better fit of a model in struc-
tural equations like path analysis when they
are closer to 1 (Ping, 2004). Therefore, it can
be concluded that all fit indices were at opti-
mal levels, showing the appropriate fit of the
test model with the collected data.

Results of testing research hypotheses
According to Table 5, given Hypothesis 1,
the effect of the wheat farmers’ attitude to-
ward the use of chemical pesticides on their
safety and health behavior was estimated to
have a coefficient of 0.28. It was found to be
positive and significant (p<0.01) with a sta-
tistic of 3.30, supporting hypothesis 1. Con-
sidering the coefficient of this relationship, it
can be said that the higher the attitude of
wheat farmers toward chemical pesticides,
the more their safety and health behavior in-
creases in the form of a linear function. The
results for hypothesis 2 reflect the direct im-
pact of knowledge of chemical pesticides on
safety and health behavior with an estimated
coefficient of 0.37 and a statistic of 3.10
which is positive and significant (p<0.05) in-
dicating that this hypothesis is true. [t means
that the increase in wheat farmers’ knowl-
edge of the hazards of chemical pesticides
corresponds to the increase in their safety
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Table 3

The Correlation of Research Variables with the Safety and Health Behavior of Wheat Farmers as to the Use of

Chemical Pesticides

Variables Behavior Attitude Knowledge Information source
Attitude 0.761** - - -
Knowledge 0.789** 0.693** - -
Informaiton source 0.765** 0.668** 0.721** -

** p<0.01

Table 4

Fit Indices for the Structural Model of the Safety and Health Behavior of the Wheat Farmers as to the Use of Chem-

ical Pesticides

Index x2/df SRMR RMSEA NNFI NFI CFI IFI GFI AGFI
loegtellrfal 1< x?/df<3 p<0.10  p<0.08  NNFI>0.90 CFI>0.90 CFI>0.90 CFI>0.90 GFI>0.80 AGFI>0.80
Reported

2.09 0.071 0.80 0.97 0.95 0.97 0.97 0.71 0.67
value

* (Kalantari, 2013; Ping, 2004)

and health behavior linearly. The results as to
hypothesis 3 show the direct influence of the
wheat farmers’ information source on their
safety and health behavior with a coefficient
of 0.32 and a statistic of 3.22, which is posi-
tive and significant (p<0.01). Thus, hypothe-
sis 3 was confirmed too. The coefficient
shows that farmers display linearly more
safety and health behaviors as their use of in-
formation sources increases. The results for
hypothesis 4 showed the direct effect of the
wheat farmers’ knowledge on their attitude
towards the use of chemical pesticides with
a coefficient of 0.74 and a statistic of 6.51,
which is positive and significant (p<0.01).
This hypothesis is, therefore, confirmed and
the coefficient means that wheat farmers’ at-
titude increases linearly as they gain more
knowledge as to the application of chemical
pesticides. The indirect effect of the farmers’
knowledge on their safety and health behav-
ior with a mediating role of their attitude was
estimated to have a coefficient of 0.10. So, the
results of the fitted model in the studied sam-
ple of the derived structural equations 3 will

be as follows. So, it is evident that the most
important variable underpinning wheat
farmers’ safety and health behavior among
the respondents is their attitude toward the
use of chemical pesticides followed by the
variables of knowledge and information
source. These three variables, together, ac-
counted for 79 percent of the variance in
wheat farmers’ safety and health behavior. It
also shows that knowledge is deeply influen-
tial on attitude so that the variable of knowl-
edge captured 55 percent of the variance in
wheat farmers’ attitudes toward chemical
pesticides. Given the structural model, the
safety and health behavior of the wheat farm-
ers could be explained by the derived rela-
tionships. Figure 3 shows the fitted structure
of the path analysis for the safety and health
behavior of the wheat farmers.

DISCUSSION
Inappropriate use of chemical pesticides
and their consequences are becoming con-
cerning (Jones etal, 2020). Some negative ef-
fects include the resistance of pests, diseases,
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Table 5
Direct and Indirect Impacts on Wheat Farmers Safety and Health Behaviors as to the Use of Chemical Pesticides
Dependent Independent Direct t-value Indirect Total causal R?
variable variables effect effect effect
Attitude Knowledge 0.74 6.51** - 0.69 0.55
Knowledge 0.37 3.10** 0.10 0.47 0.79
Behavior Attitude 0.28 3.30%* - 0.41
Information source 0.32 3.22%* - 0.29
** p<0.01 level
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Figure 3. The Structural Model - Path Analysis Model (PEH= behavior,
ATT= attitude, KNO = knowledge, INF= information source)

and weeds to chemical pesticides, toxicities, ments and disorders like skin diseases, can-
degradation and severe erosion of soil, cers, neural disorders, diabetics, respiratory
human health threats, and incidence of ail- diseases, embryo disorders and diseases,
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congenital disorders, fertility problems, sex-
ual issues, genetic disorders, toxicities result-
ing in death, and environmental
deterioration (Coman et al., 2020; Jones et
al.m 2020; Neghab et al., 2014; Bondori et al,,
2018; Sookhtanlou et al.,, 2022). Handling
these essentially toxic chemicals, including
their preparation and application, is very
hazardous to farmers who are on the front-
line of working with these chemicals
(Sookhtanlou et al., 2022; Jones et al., 2020).
So, the present study focused on exploring
wheat farmers’ safety and health behavior in
using chemical pesticides.

Based on results, 25 percent of the farmers
displayed moderate-level behaviors when
using chemical pesticides such as wearing a
mask and a hat and using safety equipment.
Some researchers suggest that incorrect
ideas can seriously influence farmers’ behav-
iors as to their protection against hazards
(Salameh et al.,, 2003; Ghasemi & Karami,
2009). According to the results, 24 percent of
the farmers had moderate knowledge of how
to use chemical pesticides. The improvement
of farmers’ knowledge and consciousness can
potentially reduce pesticide use by 10-15
percent (Chen et al., 2013). This finding is
consistent with some studies such as Bondori
et al. (2018), Hooshmandan Moghaddam
Fard and Shams (2016), Nazarian et al.
(2009), Al-Zadjali et al. (2015), Isin and
Yildirim (2007), Giin and Kan (2009) and
Weng and Black (2015). It has also been doc-
umented that farmers have poor knowledge
of the hazards of pesticides (Aghilinejad et al,,
2006; Fan et al,, 2015; Sankoh et al., 2016).
We found that 32 percent of the farmers had
moderate attitudes toward the use of chemi-
cal pesticides. Changing attitudes is an effec-
tive instrument to manipulate farmers’
attitudes toward chemical pesticides
(Sookhtanlou et al., 2022; Jones et al., 2020;
Yazdanpanah et al.,, 2019; Ghasemi & Karami,
2009; Nazarian et al.,, 2009). Our research is
in agreement with Bondori et al. (2018),
Nazarian et al. (2009), Molaei (2013), and
Mahboobi and Ahmadigorji (2017). It has

been reported that farmers in Iran, Ghana,
and Ethiopia have weak attitudes toward the
hazards of pesticides (Ghasemi & Karami,
2009; 23. Agmas & Adugna, 2020). Since re-
tailers of chemical pesticides are the leading
information source for farmers and TV and
radio broadcasts are in the last rank as an in-
formation source, indirect extension of chem-
ical inputs via these retailers and plant
protection clinics requires the manipulation
of knowledge, attitude, and beliefs among the
experts of these centers in the first place and
this is the responsibility of Agricultural Ex-
tension and Education Service of Agricultural
Jahad Organization. This finding is in line
with Bondori et al. (2018), Ghasemi and
Karami (2009), Hutter et al. (2018), and
Hooshmandan Moghaddam Fard and Shams
(2016). Our results show that the respon-
dents’ attitudes, knowledge, and information
sources had a positive and significant rela-
tionship with their safety and health behav-
iors. As well, a significant correlation was
found between the knowledge of pesticide
hazards and the attitude toward the use of
chemical pesticides as reported by Bondori
et al. (2018), Bondori et al. (2019), Ghala-
vandi et al. (2018), Salameh et al. (2004),
Ghasemi and Karami (2009), Nazarian et al.
(2009), and Agmas and Adugna, (2020), too.
Based on the results of path analysis, the vari-
ables of attitude, knowledge, and information
source accounted for 79 percent of the vari-
ance in the variable of safety and health be-
havior in using chemical pesticides. In
addition, knowledge captured 55 percent of
the variance in the wheat farmers’ attitudes
toward chemical pesticides.

CONCLUSIONS

The present study aimed to explore the
safety and health behavior of wheat growers
when using chemical pesticides in Qorveh
County. The results revealed the significant
effect of three variables of knowledge, atti-
tude, and information source on the depend-
ent variable, i.e. safety and health behavior of
the farmers, with an R? of 0.79. This means
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that the three variables accounted for 79 per-
cent of the variance in safety and health be-
havior. Among these three variables, the
variables of knowledge and awareness of
chemical pesticides in farming ($=0.37) were
the most influential factors on wheat farmers’
safety and health behavior as to the use of
chemical fertilizers. Since people’s knowl-
edge of an issue affects their attitude, it is first
necessary to enhance wheat farmers’ knowl-
edge of the hazards of chemical fertilizers.
Understanding people’s attitudes can help
manipulate how they think and act. When at-
titudes toward an issue are strengthened, the
need for thinking and making new decisions
will diminish and their behavior will turn
into a habit so that they will be predictable.
Farmers’ consciousness of the destructive im-
pacts of chemical pesticides should be con-
tinuously enhanced by individual, group, and
mass media because enhancing farmers’
knowledge of these impacts will make them
take on responsibility for their safety and
health behavior. Also, organizations in
charge, e.g. Agricultural Jihad Organization
and Agricultural Extension Service Centers,
should hold training courses to familiarize
wheat farmers with the hazards of conven-
tional farming practices and the benefits of
[PM practices, so a positive attitude can be
fostered among farmers - here, wheat farm-
ers — about the production of safe crop and
the health issues during chemical pesticide
application on farms can be alleviated. Also,
as Jones et al,, (2020) pointed out, the exten-
sion of smart farming (digitalization and the
use of new technologies) has been the subject
of much attention in the sector, being identi-
fied as one of the few innovations that could
potentially bring about a paradigm shift in
productivity as well as healthiness of farmers
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