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ABSTRACT

Farm work is considered among the highest risk jobs throughout the world. Occupational health
behavior is a critical factor that influences agricultural job-related injuries and diseases. Yet, while
educational programs have been set up to encourage farmers to behave more safely, many of
these programs do not sufficiently take into account the factors that induce farmers to exhibit
risky behavior. The present study aimed to explore the factors underpinning farmers’ occupational
health behavior using the Health Belief Model (HBM). The study was conducted using aquestion-
naire survey of 382 farmers representative of the farmers of Kermanshah province, Iran. The face
and content validity of the questionnaire was confirmed by apanel of experts in occupational
health, and its reliability by apilot study establishing internal consistency measured by Cronbach'’s
alpha. The results showed that four dimensions of the HBM (perceived susceptibility, perceived
benefits, cues to action, and perceived self-efficacy) influence farmers’ occupational health beha-
vior (FOHB), with the theoretical model accounting for 54.9% of the variance of FOHB. The
findings confirm the potential of the HBM to explain FOHB and the relevance of using the theory
in studying farmers’ protective behaviors such as the use of chemical pesticides, protection
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against sunlight, protection of hearing, etc.

Introduction

The agricultural sector plays a vital role in sustainable
development, especially in low-income countries,
where this sector accounts for a great part of total
income and labor.! It has been estimated that
1.3 billion workers are engaged in crop production
worldwide,” accounting for half of the total labor force
of the world. Only 9% of these workers are in indus-
trial countries, as opposed to approximately 60% in
developing countries. Sustainable development is
development that meets the needs of the present with-
out compromising the ability of future generations to
meet their own needs.’

The success of farming as a profession strongly
depends on uncontrollable external factors, such as
weather conditions, disease outbreaks, environmental
changes, and legal restrictions. In addition, farmers are
increasingly facing market pressure, and they are
expected to adhere to high production standards as
well as to environmentally friendly social practices.

A combination of uncontrollable external factors,

high expectations, and poor support by social net-
works may inflict adverse work conditions on
farmers.* These conditions, combined with the assign-
ment of farm work to individuals or family members
who have not received sufficient training about safety
and health, increase the risk for fatal incidents.” Along
with other parameters, this has turned farm work into
one of the most hazardous jobs worldwide,® as illu-
strated by the fact that out of a total of 335,000 work-
related incidents in the world annually, 170,000 deaths
occur among farm workers.”

Then again, the attitude towards safety has
changed in the past decades. Across the world,
safety is no longer considered simply a priority,
but a value that should always be taken into
account.® Among the long list of factors that can
be blamed for incidents and injuries, the emphasis
is increasingly placed on human behavior.” For
example, Lee'® suggests that a better forecasting
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and determination of risk behavior would be an
effective way to reduce diseases and incidents
among farmers and to enhance their health.'
Safe behavior is the key to preventing injuries at
work and indirectly affects the consequences of
incidents before their occurrence or ones that are
going to happen.'' At the same time, a change in
an individual’s unsafe behaviors and attention to
safety behaviors among workers is a key compo-
nent of disease prevention measures. Occupational
health behavior is the promotion and maintenance
of the highest degree of physical, mental, and
social well-being of workers in all occupations by
preventing departures from health, controlling
risks, and the adaptation of work to people and
people to their jobs. In other words, occupational
health behavior is one that avoids unsafe
behaviors.?

However, while behavior change is often the main
purpose of preventive programs, the difficulty of
behavior change is often underestimated. Effective
preventive interventions should be based on a sound
understanding of the involved risk factors to enable
appropriate preventive and protective actions.'?
Therefore, it is imperative to examine farmers’ occu-
pational health behaviors (FOHB) and their deter-
minants. To that effect, use can be made of existing
theories and models from the behavioral sciences
that identify the factors that induce or influence
health or safety-related behavior. In an effort to
contribute to sound policies to safeguard the health

of farmers, the present study aims to explore factors
underpinning farmers’ behavior with respect to
occupational health using the health belief
model (HBM).

Health belief model

Models of health behavior have been developed in
health psychology and behavioral sciences to identify
the factors that influence behavioral responses that are
related to health, such as smoking, eating habits, phy-
sical activity, participating in vaccination or screening
programs, or protecting oneself against risks."
Among the several theories that have been proposed
to explain the process of behavior change,'* one of the
most popular ones is the Health Belief Model
(HBM)."”” Originally conceived in the 1950s, the
HBM has been widely applied in health behavior
research to describe the change in and the persistence
of health-related behavior.'>'® As Figure 1 shows,"”
the model posits that health-related behavior is based
on specific beliefs, notably perceived susceptibility and
severity of a health problem, perceived benefits of
changing a behavior, and perceived barriers of poten-
tial preventive actions.'® In later versions of the model,
the dimensions of cues to action and self-efficacy were
added as additional components.'® Perceived suscept-
ibility refers to an individual’s belief in the possibility
of a particular (negative) event happening to him/her.
Perceived severity refers to the belief that the problem
is serious, for instance that it may lead to death or

-

N\

s

Perceived
susceptibility

( ae ) >

Level of education

Perceived severity

. \ J ( )
Years of experience > 4 -~ Individual
in farming > Perceived benefits behaviors
§ J
Farm size \. J
s \
Working hours Perceived barriers
y : ~
\ J Cues to action
e N
Perceived self- \ J

efficacy

\ k

%

Figure 1. The theoretical framework of research (the health belief model Glanz et a

7.



other serious consequences. Perceived benefits are the
individual’s belief in the efficacy of recommended
activities to reduce the hazard and/or the seriousness
of the consequences. Perceived barriers refer to an
individual’s belief in the objective and psychological
costs of the recommended activities. Self-efficacy is the
perception of one’s own ability to pursue a chosen
behavior. Lastly, cues to action are particular stimuli or
events that create a sense of need for action in an
individual."”

HBM has several advantages over other behavior
models. For example, HBM has proven successful in
predicting personal health behaviors and in design-
ing and implementing health screening programs,
and it also provides a theoretical framework to better
understand and motivate cooperation of the
deprived people in health training programs.'® It
also reveals factors that are effective in encoura-
ging/discouraging an individual to take specific
health-related actions.”® But, the other behavior
models have some drawbacks. For instance, although
the theory of reasoned action considers attitudes and
social norms, it ignores situational factors, personal
norms, habits, and individual arguments; whereas,
these can be important factors predicting an indivi-
dual’s intention and behavior. This theory fails to
explain behavior, especially among people who are
less capable or believe they are less capable of dis-
playing behaviors. The theory of planned behavior
and the theory of reasoned action deal with predict-
ing behavior intention, but they do not explain beha-
vior change, whilst this is the main concern of health
promotion and training programs. Another limita-
tion of these two models is that they do not consider
personality factors, cultural factors, and demo-
graphic variables. These theories emphasize rea-
soned thoughts and do not consider unreasoned
thoughts or fears. They also assume that behavior is
the result of linear decision-making, and the like-
lihood of behavior change over time is overlooked.*’
Critics of the transtheoretical model argue that the
steps of this model are arbitrary, and it is not so
useful in classifying a population within different
steps.”> Precaution adoption process model does
not consider a constant set of variables at different
steps.”> Some critics believe that social cognitive
theory is about learning that can be mostly used for
children and has been developed for behavior change
and only considers individuals that are ready for
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behavior change.** The main limitation of protection
motivation theory is that it does not consider all
environmental and cognitive variables that can influ-
ence attitude change (e.g. pressures, difficulties, and
problems for matching with subjective norms).>”
The PRECEDE-PROCEED model does not seem
comprehensive  enough for all situations.
Investment in health training and promotion is
often dedicated to activities in a specific field and
no preparations are made for social or epidemiolo-
gical assessment.”'

The merit of the Health Belief Model lies in that
it clarifies the relationships between these health
beliefs and peoples’ intentional health behavior.*®
More specifically, it assumes that an individual will
adopt an intention to perform preventive beha-
viors when she/he believes that she/he is at risk
of an injury or illness; that the injuries or illness
will have important negative consequences; that
preventive behaviors will effectively reduce the
chance of injuries or illnesses and/or their severity;
and that she/he is able to perform the behavior.
Cues to action will then trigger the intentions into
actual behavior (Figure 1).

Review of literature

Several studies have used the HBM to explore
safety behaviors among farmers. As such, it has
been applied to such issues as the use of pesticides,
exposure to sunlight, and exposure to noise.”” >
Kien found that farmers will use safety and protec-
tive equipment (such as sunglasses, hats, sunscreen,
ear protection, etc.) and perform safety practices if
they realize that their advantages outnumber the cost
of their preparation and use.”’ Mazloomi et al. found
that preventive behaviors are significantly correlated
with perceived susceptibility, perceived barriers, and
perceived self-efficacy.’ If people are informed about
the advantages of safe behaviors, they will be more
motivated to adopt and employ health practices.’
Jeihooni et al. state that people change their behavior
when they perceive that the disease or incident is
serious; otherwise, they will not change their behavior
to healthy ones.” On the other hand, Raksanam et al.
found that perceived barriers can also influence farm-
ers’ health behaviors.”* Moradhaseli et al. reported
that the financial problems of farmers are barriers to
compliance with occupational health behavior.”” Cues
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to action can shift the focus toward safety at work so
they can enhance the effect of training and promote
health and safety behaviors among farmers.*®
Yazdanpanah et al. revealed that the HBM was appro-
priate to predict the intention to perform safety prac-
tices, in the sense that cues to action, perceived severity
of dangers, and self-efficacy could capture 38.5% of the
variance of intention to use chemical herbicides in
a safe manner.”” Rezaei et al. argue that health beha-
vior depends on perceived susceptibility, severity of
dangers, benefits, and barriers of adopting safety
behaviors.*®

According to Goodarzi et al., perceived severity is
an effective factor underpinning health behavior.”
Raksanam et al. reported a strong relationship of farm-
ers perceptions, perceived susceptibility, perceived
severity, and perceived benefits with their safe
behavior.”’ Stele et al. and Jeong and Ham indicated
that the components of HBM were related to indivi-
duals’ behavior significantly.*"** Various studies have
indicated that behavior is influenced by several factors,
some of which are internal and some external. In
health beliefs theory and literature review related to
the research areas, the focus is on interpersonal fac-
tors. But, a review of the literature suggests that some
external factors, such as education and economic fac-
tors, influence intra-individual factors. For example,
the level of knowledge, attitude, beliefs, motivation,
and the like, are enhanced by the impact of education
and lead to good decision-making. All in all, HBM
holds that an individual is most likely to display
a recommended behavior if he/she (a) feels that he/
she is apt for a disease, (b) feels that the disease is very
serious to him/her, (c) feels that health behaviors are
to the benefit of himself/herself, (d) feels that there are
few barriers to adopt the behavior, (e) knows that he/
she will receive incentives for the behavior, and (f)
finally feels self-efficacy or self-confidence to adopt the
behavior.*® According to what described above, HBM
turns out to be a good model that can be used to
change people’s behavior. A summary of the studies
is presented in Table 1.

Methods

The present research was a descriptive-correlational
study on the population of farmers in Kermanshah
province, Western Iran. A sample was taken through
stratified sampling with proportional allocation, using

the counties of Kermanshan province as strata (Table
2). Table 2 lists the cities studied along with the popu-
lation of the farmers in each. The sample size in each
city was specified by proportional allocation. Given
that the sampling method was multi-stage by propor-
tional allocation, initially, Kermanshah province was
divided into five parts (north, south, east, west, and
center) in geographical directions, and then in each
direction, the desired city was selected. The research
population including all wheat farmers (N) amounted
to 126,900. The sample size was determined to be 382
by Krejcie and Morgan’s* table,*’ and the sample size
in each county was specified by proportional
allocation.

Data were collected with a 56-item questionnaire
composed of two sections, one for demographic infor-
mation and one measuring the components of HBM,
including occupational health behavior (33 items: e.g.,
“The extent of using sunglasses, ear protection, and
cabin-equipped machinery at work”); perceived bar-
riers (6 items: e.g., “Expensive protective equipment
leads to decreasing occupational health activities,
negative public reaction to the use of safety devices
[mock-up, etc.]”); perceived severity (3 items: e.g.,
“Fear of the cost of treatment leads to displaying
occupational health activities, the fear of lag in
works”); perceived benefits (4 items: e.g., “Treatment
costs reduces using protective equipment”); perceived
susceptibility (4 items: e.g., People who have experi-
enced the events themselves are more concerned with
safety and health behaviors, unbelief in the occurrence
of an accident among people who have not had an
accident’); perceived self-efficacy (3 items; e.g., “I am
able to use protective equipment during working in
farm”); and cues to action (3 items: e.g., “People’s
behavior influences my occupational health activities,
attention of employers to the safety of agricultural
workers”). The components of HBM were measured
using a 5-point Likert scale. Farmers’ occupational
health behavior (as dependent variable) was investi-
gated based on the five criteria (including protection
against sunlight, job-related noise, ergonomics, appli-
cation of chemical pesticides, and farm machinery).
Farmers are faced with various factors related to safety
and health such as sun, noise, ergonomics, pesticides,
and machinery. Therefore, it is important to ask about
specific topics to recognize farmers’ behavior and
activities. The Interval of Standard Deviation from
the Mean (ISDM) criteria were used to extent the
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Table 1. Some studies in field of the farmers’ occupational health and health belief model.

Authors Research topic Results
Kien®' Factors influencing safety pesticide use behavior among Using safety and protective instruments and performing safety
farmers in Thainguyen Province, Vietnam practices if it is realized that their advantages outnumbered the cost of
their preparation and use.
Raksanam Model development to reduce pesticide risk behaviors Perceived barriers can also influence farmers’ health behaviors.
et al>* among rubber farmers in Khogyang Community
Moradhaseli Analysis of occupational health challenges among Financial problems of farmers are barriers to compliance with
et al*® farmers, Iran occupational health behavior.
Bagheri Pesticide handling practices, health risks, and Cues to action can shift the focus towards safety at work so that they
et al.>® determinants of safety behavior can enhance the effect of training and promote health and safety
behaviors among farmers.
Jeihooni Application of the health belief model and social People change their behavior when they perceive that the disease or
et al.® cognitive theory for osteoporosis preventive nutritional incident is serious; otherwise, they will not change their behavior to
behaviors healthy behaviors.
Yazdanpanah Investigating Factors Influence Farmers’ Intention The HBM was appropriate to predict the intention to perform safety
et al.¥’ Regarding Safe Use of Pesticides through Health Belief practices, in the sense that cues to action, perceived severity of

Model

Rezaei et al*® Understanding farmers’ safety behaviour towards

pesticide exposure and other occupational risks

Goodarzi Predicting oral health behaviors among Iranian students
et al>° by using health belief model.

Raksanam Factors associated with pesticide risk behaviors among
et al.* Rice farmers

Stole et al.* Beliefs, attitudes and perceptions to sun-tanning

behaviour in the Norwegian population

Jeong and Application of the Health belief model to customers’ use

Ham*' of menu labels in restaurants

dangers, and self-efficacy could capture 38.5% of the variance of
intention to use chemical herbicides in a safe manner.
Health behavior depends on perceived susceptibility, severity of
dangers, benefits, and barriers of adopting safety behaviors.
Perceived severity is an effective factor underpinning health behavior.

A strong relationship of farmers’ perceptions, perceived susceptibility,
perceived severity, and perceived benefits with farmers’ safe behavior.
The components of HBM were related to individuals’ behavior
significantly.

The components of HBM were related to individuals’ behavior
significantly.

status of FOHB (Formula 1).** First, the items of
occupational health behavior were measured using
5-point Likert scales. Then, the items were computed
in SPSS software packages. Mean (M) and standard
deviation (SD) are two important indicators of ISDM
formula. First, the mean and standard deviation of the
dependent variable should be calculated. The mean
score for any given question among all participants is
compared to the score for a single participant. The
single participant is ranked as having weak (less than
the mean - % standard deviation), moderate (equal to
the mean + % standard deviation), or strong (higher
than the mean + % standard deviation) health beha-
viors. Therefore, it can state that if on a scale of 1 to 5,
the community mean is a 1.5 (SD:.2), a farmers who
responded with a 2 could be classified as having
“strong” health behaviors, even though in respect to
the scale itself, these behaviors are actually relatively
weak (2 out of 5). At weak level, the value of M- 1 SD
should be more than the dependent variable (In this
study, occupational health behavior was considered as
dependent variable). At moderate level, the dependent
variable is placed between values of M - 3 SD and M +

1SD. Atstrong level, the dependent variable should be
more than value of M + 1SD. Finally, based on the

ISDM formula, occupational health behavior was cal-
culated at three levels of weak, moderate, and strong.
This formula is used to convert people’s behavior
scores into three levels, based on the mean score and
standard deviation. In fact, this formula makes it easy
to compare and analyze respondents’ behavior.

FOHB < M- 1 SD = at weak level

M - 1SD < FOHB < M + 1SD = at moderate

level Formula (1)

FOHB >M + 1SD = at strong level

The face and content validity of the questionnaire
was confirmed by a panel of experts. In other words,
expert opinion was used to assess face and content
validity. For this purpose, both qualitative and quanti-
tative methods were considered. In the qualitative
review of the content, the researcher asked the experts
to provide the necessary feedback on the tools on
which the items will be modified. In quantitative con-
tent validity, content validity ratio (CVR) and content
validity index (CVI) are used to determine the content
validity. This study used qualitative methods, so the
researcher asked a panel of experts that read the ques-
tionnaire and provided necessary feedback; after
receiving their input, the final questionnaire was set.
For conforming reliability of the questionnaire, a pilot
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study was conducted, yielding internal consistency
coefficients (Cronbach’s alpha) ranging between 0.76
and 0.85 for the different scales of the questionnaire,
suggesting acceptable levels of reliability for all vari-
ables (Table 3). The survey data were analyzed using
SPSS,; and Amos,, software packages.

Results
Demographic features

Demographic data revealed that 91.6% of the
respondents were male (8.4% were female).
They had an average age of 46.5 years and an
average time of 24.3 years in farm work. In
terms of education, 2.7% were illiterate (no for-
mal education), 21.4% were graduates of elemen-
tary school, 48.6% were graduates of
intermediate school, 18.9% had a diploma, and
8.4% had an academic degree. Farming was the
main job of 66.2% of the participants; whereas,
the main job of 2.7%, 22.7%, and 8.4% were
animal husbandry, farming-animal husbandry,

and homemaking, respectively. The average
land area of the farms was 8.25 ha. In the stu-
died region, 62.7% of the farmers’ products were
agricultural crops (such as wheat, barley, and
rapeseed), while horticultural crops (such as
apple, peach, and date) accounted for 4.1% of
the products. Summer crops (such as cucumber,
tomato, watermelon, and melon) accounted for
2.7%, and 30.5% was accounted for by a mix of
crops. Farmers participating in the survey
worked an average of 8.3 hours/day on their
farms, but they would spend more hours with
an increase in farm work activities in peak farm
work seasons. Nearly three out of four respon-
dents (71.4%) had not taken part in occupational
health-related training courses. Among the
trained participants, 24.6% had been trained by
Jihad-e Agriculture Organization and 4% by
Rural Health House. Among the participants,
45.7% had experienced an incident during farm
work and 41.4% had witnessed occupational
incidents and injuries happened to others.

Table 2. The population and sample size by county.

Counties

Eslam Abadgharb
Paveh
Slasbabajani
Jvanrod

Dalahow
Ravansar
Songhor Koliaiee
Sarpol zahab
Sahneh
Kermanshah*
Kangavar
Gilangharb
Ghasreshirein
Harsien

Total 126,900

Research population Sample
12,760 39
30 1
3307 10
2033 7
6707 22
9554 30
15,440 46
10,021 30
12,144 37
35,230 101
4418 13
6667 20
3434 10
5155 16

382

*There is a Kermanshah county within Kermanshah province.

Table 3. Cronbach’s alpha for the variables.

Variables

Number of items

Cronbach’s alpha coefficients

Perceived severity

Perceived barriers

Perceived susceptibility
Perceived self-efficacy
Perceived benefits

Cues to action

Occupational health behavior

wh wphow

w
ey

0.92
0.89
0.76
0.91
0.85
0.89
0.91




Occupational health behavior of farmers

The present research considered farmers’ occupa-
tional health behavior (FOHB) with respect to five
criteria, including protection against sunlight, pro-
tection against work-related noise, ergonomics, the
use of chemical pesticides, and the use of farm
machinery. Results for the protective behavior
against sunlight showed that only half of the farmers
used sunglasses (48.2%) or hats (41.4%) during farm
work, and only one out of three stopped working at
noon (35.7%). Many farmers were often exposed to
sunlight at 10:00-14:00 (30%) and mostly worked
under sunlight (32.2%). Most farmers never used
ear protection (58.6%) or cotton (56.8%) (ordinary
cotton balls or tissue paper was stuffed into the ear
canals are very poor protectors; they reduce noise
only by approximately 7 dB and are not considered
as adequate protection) to protect themselves against
work-related noise and never fixed or repaired noisy
equipment (52.2%). With respect to ergonomic
activities, a minority of farmers usually picked up
loads from an appropriate height (28.4%), frequently
changed their stance during weeding (39.5%), or
took short breaks during work (35.9%). Also, they
often carried loads not matched with their physical
strength (64.6%) and rarely helped others carry
heavy loads (31.6%).

Another occupational health risk of farmers is the
use of chemical pesticides. According to the survey,
only one out of three farmers never ate or drank
(34.3%), smoked (29.5%), or stood in the wind direc-
tion (29.2%) during the application of pesticides
(pesticides can spray on farmers’ bodies by the
wind). A quarter of the farmers never or seldom
wore safety clothing during pesticide spraying,
(27.6%) and only one out of three (35.1%) usually
washed their equipment after spraying. Most farmers
(61.9%) kept pesticide cans and containers for other
applications, and half of them (50.5%) kept pesti-
cides in food or beverage-specific containers. A large
majority of the farmers never wore a seatbelt when
operating agricultural machinery (71.6% never used
cabin-equipped equipment [tractor with cabin or
chamber] and 37% sometimes drove tractors on
land with steep slopes). The precise percentages are
presented in Table 4.

When using ISDM to check the status of FOHB,
29.4% of farmers had weak occupational health
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behavior. This means that nearly one-third of farmers
rarely took protective measures as to sunlight, job-
related noise, ergonomics, the application of chemical
pesticides, and the use of farm machinery. In contrast,
39% and 31.7% of farmers displayed moderate or
strong occupational health behavior, respectively.
This implies that most farmers have moderate occu-
pational health behavior. In this study, according to
the definition of health behavior, which is the avoid-
ance of incorrect behaviors and observance of correct
behaviors, the behavior was examined. Therefore, the
designed questionnaire was a combination of both
types of unsafe behavior (such as eating and drinking
during pesticide spray, and smoking during pesticide
spray) and safe behavior (such as using sunglasses at
work, wearing ear protection, and changing stance
frequently during weeding or harvesting with hand).
Finally, in SPSS, both types of behavior (safe behavior
and unsafe behavior) were computerized, and one
type of behavior was presented and analyzed. Using
the ISDM criteria, farmers’ behavior in the field of
occupational agricultural health was divided into
three levels: weak, medium, and strong. So, 29.4% of
farmers had weak occupational health behavior. This
means that nearly one-third of farmers rarely took
protective measures related to sunlight, job-related
noise, ergonomics, the application of chemical pesti-
cides, and the use of farm machinery. In contrast, 39%
and 31.7% of farmers displayed moderate or strong
occupational health behavior, respectively. It should
be mentioned that the present research considered
FOHB with respect to five criteria, including protec-
tion against sunlight, protection against work-related
noise, ergonomics, the use of chemical pesticides, and
the use of farm machinery. But farmers’ behavior was
different in various fields. Findings indicated that 56%
of farmers had strong protection behavior against
sunlight, 48% had strong protection behavior against
work-related noise, 63% had strong ergonomics activ-
ities, 68% had strong protection behavior in the use of
chemical pesticides, and 56% had strong protection
behavior about the use of farm machinery.

Path analysis for the display of occupational
health behavior by farmers

The causal model of farmers’ occupational health
behavior was studied by path analysis. This analysis
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Table 4. Farmers’ occupational health behavior.

Behavior Item

Never Rarely Sometimes Often Always

Protection against sunlight Using sunglasses at work

3.8 5038 14.6 235 7.3

Working in shadow when sunlight is intense and direct 35 214 254 322 176

Not exposure to sunlight at 10:00-14:00

Wearing long-sleeve and appropriate clothes

Wearing hat

Wearing sunscreen

Stopping work at noon

Wearing earmuffs

Placing cotton in ears

Fixing or replacing noisy equipment
Working less in noisy places
Bending to pick up a load

Job-related noise

Ergonomics

35 286 23.8 30 14.1
44 127 19 49.1 1438
19 414 16.8 146 144

3 12.7 49.8 17 17.6

89 357 13.5 192 227
586 203 10.8 8.1 22
56.8 19.7 18.1 43 1.1
522 216 16.5 8.6 1.1
378 308 13.5 16.2 1.6
254 232 15.9 308 4.6

Not bending the back while picking up a load 262 26.2 2.03 21.6 5.7

Picking up a load from suitable height

205 278 19.5 28.4 3.8

Changing stance frequently during weeding or harvesting with hand 141 214 18.4 39.5 6.8
Taking short breaks during works that need bending or kneeing 119 303 15.9 359 59
Matching the load with own physical strength 149 354 227 192 78

Not rotating during picking up a load

Giving a hand to peers to carry a load

Application of chemical
pesticides Smoking during pesticide spray

Using the required protective apparatus

Wearing safe clothes during pesticide spray

Eating and drinking during pesticide spray

170 292 29.7 17.6 6.5
92 316 20.3 281 108
343 308 9.7 16.2 8.9
295 222 17.0 186 127
89 303 316 25.1 4.1
92 184 327 311 8.6

Preventing the reach of children or animal to pesticide preparation and 351  32.2 16.8 9.5 9.4

application places

Keeping pesticide cans for further applications 5.1 124 17.5 27.0 38.1
Keeping pesticides in food or beverage-specific containers 15.1 184 23.0 20.0 495

Pouring pesticides carefully
Washing all equipment after work

195 332 224 189 59
151 184 354 230 81

Not standing in wind direction during pesticide application 292  26.2 15.1 21.1 8.4
Preparing and using pesticides in the required quantity 184 346 18.9 203 7.8
Farm machinery Fastening seatbelt during work with farm machinery 716 19 49 18.9 2.7

Using cabin-equipped machinery

Not driving tractors in lands with steep slope

14 611 12.2 219 35
38 146 211 235 370

assesses the impacts of a set of variables on each
other. Before path coefficients were calculated, the
fitness indices of the HBM were examined. To find
out the extent to which the research model is con-
sistent with the applied data, the overall fit of the
model was assessed by the relevant fitness indices.
The conditions to ensure the data-model fitness is
that the ratio of x> (Chi-Square) to degrees of free-
dom should be <5. Based on Chi-Square, the null
hypothesis is that the model fits completely with the
statistical population data. When the chi-square is
statistically significant, it results in the rejection of
the null hypothesis. GFI should be >0.9. The value of
this index should be between zero and one, and
a value of greater than 0.9 indicates an acceptable
fit of the model. CFI should be >0.9. CFI show to
what extent the model fits better than the baseline,
which is the independence model. The values of all
these indices are between 1 and 0. The closer it is to
1, the better the fit of the model will be. RMR should
be <0.05. When this value is less than 0.05, it

indicates an acceptable fit of the model. RMSEA
should be <0.08. When this value is less than 0.05,
it shows that the model is well fitted. If the value is
between 0.05 and 0.08, the fit is acceptable, if it is
between 0.08 and 0.1, the fit is average, and if it is
greater than 0.1, the fit is poor. IFI should be close to
1. IFI is between zero and one. The closer it is to 1,
the better the fit of the model will be . These indices
are presented in Table 5. Accordingly, most reported
indices are in the acceptable range for the theoretical
model of the study, proving the overall fit of the
model. So, it can be claimed that the HBM is gen-
erally consistent with the applied data.

An estimation of the structural model testing the
significance of the path coefficients of the research
model revealed that the demographic variables had
a direct effect on individual beliefs (Table 6).
Specifically, the farmer’s age had a significant posi-
tive effect on perceived susceptibility (B = 0.236,
P < 0.01), perceived severity (f = 0.211, P < 0.01),
and perceived barriers (B = 0.236, P < 0.000),
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Table 5. The fitness indices of the structural model.

Test Recommended value Proposed model
Likelihood ratio Chi-square (x2) Insignificant x2 (p > 0.05) 0.000
Normed chi-square (x2/df) x2/df <5 3.45
Root Mean Square Residual RMR<0.05 0.07
Root Mean Squared Error RMSEA<0.08 0.07
Goodness-of-Fit Index GFI>0.90 0.92
Incremental Fit Index IFI = Values close to 1 0.93
Comparative Fit Index CFI>0.90 0.92
Table 6. The effect of demographic variables on the HBM components.
Variables Age Level of education Experience in farming Farm size Working hours
Perceived susceptibility 0.236** 0.049 —-0.013 0.185** 0.141*
Perceived severity 0.211** —-0.042 0.233** 0.001 0.286**
Perceived benefits 0.142 0.054 0.177* 0.129 0.166*
Perceived barriers 0.443%** 0.19%* -0.121 0.174* -0.029
Perceived self-efficacy 0.121 0.268** 0.016 0.170% 0.198**

** p< 0.01 * p< 0.05

indicating that the older the farmer is, the higher the
perceived susceptibility, perceived severity, and per-
ceived barriers are. Moreover, perceived severity
(B = 0233, P < 0.01) and perceived benefits
(B = 0.177, P < 0.05) were also positively and sig-
nificantly predicted by experience in farm work. This
means that farmers who have been in the farming
job for a longer time had a higher perceived severity
for risks and perceived benefits of taking precaution-
ary measures. In terms of structural characteristics,
farm size also had a significant positive impact on
perceived susceptibility (B = 0.185, P < 0.01), per-
ceived self-efficacy (p = 0.170, P < 0.05), and per-
ceived barriers (p = 0.174, P < 0.01), implying that
the bigger the farms are, the higher the perceived
susceptibility, perceived self-efficacy, and perceived
barriers by the farmers. Working hours at farm had
a significant positive impact on perceived suscept-
ibility (p = 0.141, P < 0.05), perceived self-efficacy
(B =0.198, P < 0.01), perceived severity (f = 0.286,
P < 0.000), and perceived benefits (p = 0.166,
P < 0.05). Finally, the farmers’ education level influ-
enced perceived self-efficacy (B = 0.268, P < 0.000)
and perceived barriers ( = 0.190, P < 0.01) positively
and significantly. So, the higher the education level
is, the higher his perceived self-efficacy and per-
ceived barriers to taking precautionary measures are.

As Figure 2 shows, some demographic variables
(age, experience in farming, farm size, working
hours, and level of education) and components of
the HBM (perceived susceptibility, perceived benefits,

perceived self-efficacy, and cues to action) had
a significant effect on the process of FOHB. With
respect to the effects of the HBM components on
FOHB, four components had a significant positive
effect on protective behavior (Table 7): perceived
susceptibility had the highest impact (f = 0.420,
P < 0.001), followed by cues to action (B = 0.399,
P < 0.001), perceived self-efficacy (f 0.159,
P < 0.01), and perceived benefits (3 = 0.118,
P < 0.05). Perceived severity was not significantly
related to FOHB. The R® for the prediction of
FOHB by the components of the HBM was estimated
to be 0.549. This implies that 54.9% of the variance of
FOHB is determined by the HBM components. But,
the components of perceived severity and perceived
barriers had not a significant effect on FOHB.
Perceived severity refers to the degree farmers deem
a particular disease or condition is serious in the
workplace. In other words, perceived severity includes
how farmers perceive the deleterious consequences of
a serious health event or outcome. Also, perceived
barriers refer to farmers’ estimation of the level of
challenge of social, personal, environmental, and eco-
nomic obstacles to their occupational health behavior
or their desired goal status on that behavior.

Discussion

The results of this study revealed that most com-
ponents of the HBM had a significant effect on
FOHB in Iran. Perceived susceptibility was found
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Figure 2. The structural model of farmers’ occupational health behavior.

Table 7. Analysis of direct and indirect effects of variables on the farmers’ behavior.

Variables Direct effect Indirect effect Total effect
Working hours 0 0.141 0.141
Farm size 0 0.085 0.085
Experience in farming 0 0.06 0.06
Level of education 0 0.117 0.117
Age 0 0.071 0.071
Cues to action 0.399** 0 0.399
Perceived self-efficacy 0.159%* 0 0.159
Perceived barriers 0.087 0 0.087
Perceived benefits 0.118* 0 0.118
Perceived severity 0.074 0 0.074
Perceived susceptibility 0.420** 0 0.420

** p< 0.01 * p< 0.05

to be the strongest predictor of FOHB. This con-
firms findings from previous research.’>?%*
showing that farmers’ perceived susceptibility for
injuries is a determinant of their occupational
health behavior, in the sense that farmers who
perceive and believe that they are exposed to risk
on the farm are more likely to avoid these risks
and/or take protective actions. In other words,
perceived susceptibility will not be established
unless farmers are aware of the dangers and dis-
eases caused by non-compliance and attention to
safeguards in their work.

In addition, our study demonstrated that cues
to action increase the predictive potential of the
model and FOHB. This is consistent with other
scholars®®*"*2%%%7 who found that occupational

health behavior is influenced by health messages,
collective interactions, and advice from respected
people like physicians, local and religious leaders,
and trusted mass media. Kamimura et al. '® argue
that human communication can enhance a sense
of need for protective actions in individuals and
thereby increase protective behavior.'® To the
extent that farmers are influenced by information
from various sources in society, these messages
can serve as cues to action to change the path
towards appropriate behaviors inducing health,
and the best is that these sources of information
create a sense of notice to safety among farmers.
Perceived self-efficacy is another variable that
affects occupational health behavior among farm-
ers significantly. This is consistent with various



experimental studies demonstrating that perceived
self-efficacy can affect people’s behavior.””>”*%%
In other words, if farmers are well aware of their
abilities and believe that they can protect them-
selves against the risk factors during agricultural
activities, their protective behavior will be
enhanced. So, in line with the HBM, farmers’
perception of their ability to protect their own
physical and mental health can improve their
occupational health behavior.

Finally, our study also confirmed the significant
role of perceived benefits in predicting FOHB, which
has also been reported by others.>"*****" As personal
belief in the effectiveness of recommended behavior to
alleviate risks and/or the seriousness of its impact can
influence people’s behavior, perceived benefits lead to
activities that positively influence farmers™ health. If
farmers understand the benefits of applying safety
principles to agricultural work - in other words, they
understand the objective and psychological costs asso-
ciated with adhering to safety principles - their pro-
tective behavior will also improve. Based on the
results, some educational priorities can be considered
to improve farmers’ occupational health behavior,
such as occupational health training in local language,
continuing occupational health training in agricultural
work, recounting the dangers of work and showing
concrete and tangible examples of affected people in
agriculture activities, and the need for assessment and
appropriate design of occupational health training in
agricultural work.

In addition to the main constructs of HBM, our
study also considered farmers’ demographics as mod-
ifying factors of occupational health behavior. The
results showed that demographic features had
a significant effect on the process of adopting occupa-
tional health behavior by farmers. This is in agreement
with Stele et al. and Jeong and Ham, who enumerated
a list of demographic characteristics that affected the
occupational health behavior of people.*"** For exam-
ple, farmers with a higher level of education are more
likely to believe in the objective and mental costs of the
recommended activities and have a better perception
of their abilities to perform the behavior. On the other
hand, a high level of education is expected to enhance
the ability to make informed decisions about health
and compliance with health behaviors. On the other
hand, farmers with a longer experience in farming
activities have a more accurate risk perception and
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a stronger belief that if they do not adopt occupational
health behaviors, they will expose themselves to ser-
ious risk. On the other hand, older farmers assume
more physical, mental, and/or financial barriers
against the adoption of occupational health behavior.

Conclusion

People’s safety at work has always been a priority in
occupational health. In the agricultural sector, in
which farmers are exposed to many risk factors for
incidents, the focus on health and safety behavior is
a priority for research and risk management.”*~>* The
present study aimed to explore the factors that con-
tribute to farmers’ occupational health and safety
behavior based on the HBM. The results showed that
four components of the HBM, notably perceived sus-
ceptibility, perceived benefits, cues to action, and per-
ceived self-efficacy, influence FOHB. Thus, farmers’
belief in their chance of exposure to a risk situation
(perceived susceptibility), as well as their belief in the
efficiency of the recommended activities to reduce the
danger and/or the seriousness of the impact (perceived
benefits), and their perception of their ability to pursue
occupational health behavior (perceived self-efficacy)
will lead to an intention to display more adequate
occupational health behavior, while the presence of
factors or events in the context (cues to action) can
induce them to put these intentions into practice and
take protective action. As such, the findings confirm
the capacity of the HBM to explain FOHB and the
relevance of using the theory in studies of farmers’
protective behaviors such as the use of chemical pes-
ticides, protection against sunlight, protection of hear-
ing, etc.

The study further demonstrated that demographic
characteristics act as modifying factors for the impact
of the HBM components on FOHB. So, to study and
address FOHB, one should first consider the farmers’
demographic characteristics, as farmers exhibit differ-
ent occupational health behaviors depending on such
characteristics as age, educational level, number of
years working in agriculture, land area, and so on.

Based on these findings, policymakers and local
stakeholders should be encouraged to motivate farm-
ers and provide information to encourage farmers to
adopt protective actions. Furthermore, training about
occupational health in the workplace should not only
instruct farmers about risks and about the need for
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occupational health behaviors but also enhance per-
ceived effectiveness of the recommended activities in
risk mitigation at farms among farmers. In addition, it
is necessary to comprehensively plan for farmers’
active participation in different health projects and
activities so that they can grasp their abilities to pursue
occupational health behavior.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID
Somayeh Moradhaseli http://orcid.org/0000-0002-1363-
0920
References
1. Dethier JJ, Effenberger A Agriculture and develop-

ment: A brief review of the literature. The World
Bank; Jan 1, 2011.

Moradhaseli S, Farhadian H, Abbasi E, Ghofranipour
F. Factors Affecting the Incidence of Occupational
Accidents among Farmers. Health Edu Health Prom.
(2017);5(1): 39-56

Hedayati H, Sahraei A The role of information technology
in preventing the risks of the agricultural sector (safety and
health in the agricultural sector). National Conference on
Non-Operational Defense in the Agricultural Sector; 2013;
Qeshm Island: Iran’s Leading Iranian Science Co-
operative.

Lunner Kolstrup C, Lundqvist P The psychosocial
pulse of Swedish farming - screening of the psychoso-
cial work conditions, mental health and social network
of farmers and rural entrepreneurs in Sweden. Nordic
Meeting on Agricultural Occupational Health & Safety
2012; August 2729, 2012; Ystad, Sweden: 89.

Karami G, Bijani M, Salamat E. Agricultural experts'
safety knowledge toward work with agricultural
machinery in south west of Iran. Johe. 2015; 1 (4)
:30-39

Bhattarai D, Singh SB, Baral D, Sah RB, Budhathoki S,
Pokharel PK. Work-related injuries among farmers: a
cross-sectional study from rural Nepal. J Occup Med
Toxicol. 2016;11(1):48. doi:10.1186/512995-016-0137-2.
Padilla AJ. Occupational Health and Safety of
Agricultural Workers: ILO Conventions and Gaps..
Research Report. Pesticide Action Network Asia and
the Pacific (PAN AP), Malaysia. 2013.

Khaleghinejad A, Ziaaldini M. Relationship between
employees’ safety climate and safety performance with
respect to mediating effect of safety knowledge and

10.

11.

12.

13..

14.

15.

16.

17.

18.

19.

20.

21.

22.

safety motivation in Sarcheshmeh copper complex.
Health Safety Work. 2015;5(4):69-86.

Terry E, Sween MC. Value-based Safety Process.
Thailand: John Wiley & Sons. USA; 2003.

Lee S, Kim I, Ryou H, Lee KS, Kwon Y]J. Work-related
injuries and fatalities among farmers in South Korea.
American journal of industrial medicine. 2012 Jan;55
(1):76-83

Johnson SE. Behavioral safety theory: understanding
the theoretical foundation. J Prof Saf. 2003;48(10):39.
Kogler R, Quendler E, Boxberger J. Occupational acci-
dents with mowing machines in Austrian agriculture.
Ann  Agric  Environ Med. 2015;22(1):137-141.
doi:10.5604/12321966.1141383.

Ng B, Kankanhalli A, Xu YC. Studying users’ computer
security behavior: A health belief perspective. Decis Supp
Syst. 2009;46(4):815-825.d0i:10.1016/j.dss.2008.11.010.
Emani S, Thomas R, Shah R, Mehta DS. Application of
transtheoretical model to assess the compliance of chronic
periodontitis patients to periodontal therapy. Contemp
Clin Dent. 2016;7(2):176. doi:10.4103/0976-237X.183068.
Kudo Y, Okada M, Tsunoda M, Satoh T, Aizawa YA.
Lifestyle to prevent or combat the metabolic syndrome
among japanese workers: analyses using the health belief
model and the multidimensional health locus of control.
Ind Health. 2011;49(4):365-373. doi:10.2486/indhealth.
MS1172.

Zareban A, Izadi Rad H, Adineh H. Health Education
Models and Theories. Tehran: Science and Technology
of Moein; 2018.

Glanz K, Rimer BK, Viswanath K. Health Behavior and
Health Education: Theory, Research, and Practice. John
Wiley & Sons; 2008.

Kamimura A, Nourian MM, Jess A, Chernenko A,
Assasnik N, Ashby J. Perceived benefits and barriers
and self-efficacy affecting the attendance of health educa-
tion programs among uninsured primary care patients.
Eval Program Plan. 2016;59:55-61. doi:10.1016/j.
evalprogplan.2016.08.006.

Ramezan Khani A, Mazaheri M, Dehdari T,
Movahedi M. The relationship between health belief
model structures with dental caries index in 5th grade
elementary school students in Dezful. Jundishapur Sci
Med J . 2011;10(2):221-228.

Iz FB, Ttiimer A. Assessment of breast cancer risk and
belief in breast cancer screening among the primary
healthcare nurses. ] Cancer Edu. 2016;31(3):575-581.
d0i:10.1007/s13187-015-0977-y.

Saffari M, Shojaeizadeh D, Ghofranipour F, Heydarnia A,
Pakpour AH. Health Education ¢ Promotion: Theories,
Models & Methods. Tehran: Sobhan; 2019.

Ekberg K, Grenness C, Hickson L. Application of the
transtheoretical model of behaviour change for identi-
fying older clients’ readiness for hearing rehabilitation
during history-taking in audiology appointments.
Int ] Audiol. 2016;55(sup3):542-S51.d0i:10.3109/
14992027.2015.1136080.


https://doi.org/10.1186/s12995-016-0137-2
https://doi.org/10.5604/12321966.1141383
https://doi.org/10.1016/j.dss.2008.11.010
https://doi.org/10.4103/0976-237X.183068
https://doi.org/10.2486/indhealth.MS1172
https://doi.org/10.2486/indhealth.MS1172
https://doi.org/10.1016/j.evalprogplan.2016.08.006
https://doi.org/10.1016/j.evalprogplan.2016.08.006
https://doi.org/10.1007/s13187-015-0977-y
https://doi.org/10.3109/14992027.2015.1136080
https://doi.org/10.3109/14992027.2015.1136080

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Sniehotta FF, Luszczynska A, Scholz U, Lippke S.
Discontinuity patterns in stages of the precaution
adoption process model: meat consumption during
a livestock epidemic. Br ] Health Psy. 2005;10
(2):221-235.d0i:10.1348/135910705X26137.

Gaines A, Turner LW. Improving fruit and vegetable
intake among children: a review of interventions utiliz-
ing the social cognitive theory. Californian ] Health
Promo. 2009;7(1):52-66.d0i:10.32398/cjhp.v7i1.1320.
Norman P, Boer H, Seydel ER. Protection motivation
theory. Predict Health Behav. 2005;81:126.

Didarlou A, Shojaei Zadeh D, Mohammadian H.
Health Promotion Planning Based on Behavioral
Change Models. Tehran: Sobhan works; 2009.
MazloomiMahmoodabad SS, Rezaeian M,
Hosseinzadeh N, Fallahzadeh H, Barkhordari A.
Effectiveness of education based on health belief
model (HBM) on preventive behaviors of pesticide
exposure in agricultural worker. Tolooebehdasht.
2016;14:247-260.

Khan M. Using the health belief model to understand
pesticide use decisions. Pak Dev Rev. 2010;1:941-956.
doi:10.30541/v49i411pp.941-956.

Moradhaseli S, Ataei P, Farhadian H, Farmers’
Preventive GF. Behavior analysis against sunlight
using the health belief model: a study from Iran.
J Agromedicine. 2019;24(1):110-118. doi:10.1080/
1059924X.2018.1541036.

Cornford A. The Relationship between the Constructs of
the Health Belief Model and Hearing Protection Use
among  Christchurch ~ Construction ~ Workers  in
Occupational and Non-occupational Settings. (Master
of Audiology thesis), University of Canterbury,
Christchurch, New Zealand; 2018.

Kien A Factors influencing safety pesticide use beha-
viour among farmers in Thainguyen Province,
Vietnam  [Doctoral dissertation, MSc  Thesis].
Thailand: Faculty of Nursing, Burapha University; 2015
Manne SL, Coups EJ, Kashy DA. Relationship factors
and couples’ engagement in sun protection. Health
Educ Res. 2016;31(4):542-554. doi:10.1093/her/cyw027.
Jeihooni AK, Hidarnia A, Kaveh MH, Hajizadeh E,
Askari A. Application of the health belief model and
social cognitive theory for osteoporosis preventive
nutritional behaviors in a sample of Iranian women.
Iran ] Nurs Midwifery Res. 2016;21(2):131. doi:10.4103/
1735-9066.178231.

Raksanam B, Suklim N, Songthap A. Model development
to reduce pesticide risk behaviors among rubber farmers in
Khogyang community, Trang, Thailand. Eur ] Res Educ.
2014;2(2):101-108.d0i:10.15527/ejre.201426253.
Moradhaseli S, Mirakzadeh A, Rostami F. Analysis of
occupational health challenges among farmers, Iran.
Arch Hyg Sci. 2014;3:184-191.

Bagheri A, Emami N, Allahyari MS, Damalas CA.
Pesticide handling practices, health risks, and determi-
nants of safety behavior among Iranian apple farmers.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

JOURNAL OF AGROMEDICINE (&) 13

Human Ecol Risk Assess. 2018;24(8):2209-2223.
doi:10.1080/10807039.2018.1443265.

Yazdanpanah M, Tavakoli K, Marzban A. Investigating
factors influence farmers’ intention regarding safe use
of pesticides through health belief model. Iran Agric
Exten Educ J. 2016;11(2):21-29.

Rezaei R, Damalas CA, Abdollahzadeh G.
Understanding farmers’ safety behaviour towards pes-
ticide exposure and other occupational risks: the case
of Zanjan, Iran. Sci Total Environ. 2018;616:1190-1198.
doi:10.1016/j.scitotenv.2017.10.201.

Goodarzi A, Heidarnia A, Tavafian SS, Eslami M.
Predicting oral health behaviors among Iranian stu-
dents by using health belief model. ] Educ Health
Promot. 2019;8:10.

Raksanam B, Taneepanichskul S, Siriwong W,
Robson MG. Factors associated with pesticide risk
behaviors among Rice farmers in rural community,
Thailand. J Environ Earth Sci. 2012;2:32-39.

Jeong JY, Ham S. Application of the health belief model to
customers’ use of menu labels in restaurants. Appetite.
2018;123:208-215. doi:10.1016/j.appet.2017.12.012.

Stele HS, Nilsen LTN, Joranger P. Beliefs, attitudes and
perceptions to sun-tanning behaviour in the Norwegian
population: a cross-sectional study using the health belief
model. BMC Public Health. 2019;19:206.

Krejcie RV, Morgan DW. Determining sample size for
research  activities. ~ Educ  Psycho  Measure.
1970;30:607-610. doi:10.1177/001316447003000308.
Davis JA. Elementary Survey Analysis. Englewood
Cliffs. N.J.: Prentice-Hall; 1971.

Buralli RJ, Ribeiro H, Ledo RS, Marques RC,
Guimardes JRD. Data on pesticide exposure and men-
tal health screening of family farmers in Brazil. Data
Brief. 2019;25:103993. d0i:10.1016/j.dib.2019.103993.
Dhananjayan V, Ravichandran B. Occupational health
risk of farmers exposed to pesticides in agricultural
activities.  Current Opin  Environ Sci  Health.
2018;4:31-37. doi:10.1016/j.coesh.2018.07.005.
Donham KJ, Meppelink SM, Kelly KM, Rohlman DS.
Health indicators of a cohort of midwest farmers:
health outcomes of participants in the certified safe
farm program. ] Agromedicine. 2019;24(3):228-238.
doi:10.1080/1059924X.2019.1591316.

Moradhaseli S, Mirakzadeh AA, Rostami F, Ataei P.
Assessment of the farmers’ awareness about occupa-
tional safety and health and factors affecting it; a case
study in Mahidasht, Kermanshah Province. Health Educ
Health Prom. 2018;6(1):23-29. doi:10.29252/hehp.6.1.23.
Holte KA, Follo G. Making occupational health and
safety training relevant for farmers: evaluation of an
introductory course in occupational health and safety
in Norway. Saf Sci. 2018;109:368-376. doi:10.1016/].
$5¢1.2018.05.020.

Mandarino C. Farmer and rancher health - the AgriSafe
NETWORK. ] Consum Health Internet. 2019;23
(4):384-391. doi:10.1080/15398285.2019.1681877.


https://doi.org/10.1348/135910705X26137
https://doi.org/10.32398/cjhp.v7i1.1320
https://doi.org/10.30541/v49i4IIpp.941-956
https://doi.org/10.1080/1059924X.2018.1541036
https://doi.org/10.1080/1059924X.2018.1541036
https://doi.org/10.1093/her/cyw027
https://doi.org/10.4103/1735-9066.178231
https://doi.org/10.4103/1735-9066.178231
https://doi.org/10.15527/ejre.201426253
https://doi.org/10.1080/10807039.2018.1443265
https://doi.org/10.1016/j.scitotenv.2017.10.201
https://doi.org/10.1016/j.appet.2017.12.012
https://doi.org/10.1177/001316447003000308
https://doi.org/10.1016/j.dib.2019.103993
https://doi.org/10.1016/j.coesh.2018.07.005
https://doi.org/10.1080/1059924X.2019.1591316
https://doi.org/10.29252/hehp.6.1.23
https://doi.org/10.1016/j.ssci.2018.05.020
https://doi.org/10.1016/j.ssci.2018.05.020
https://doi.org/10.1080/15398285.2019.1681877

14 e S. MORADHASELI ET AL.

51.

52.

53.

Moradhaseli S, Farhadian H, Colosio C, Abbasi E,
Ghofranipour F. Development of psychometric proper-
ties of farmers’ occupational health behavior question-
naire for Iranian farmers. ] Agromedicine. 2019;1-7.
doi:10.1080/1059924X.2019.1674227.

Rezaei A. Food safety: the farmer first health
paradigm. One Health. 2018;5:69-73. doi:10.1016/j.
onehlt.2018.04.001.

Rostamabadi A, Jahangiri M, Naderi Mansourabadi B,
Javid M, Ghorbani M, Banaee S. Prevalence of chronic
diseases and occupational injuries and their influence on

54.

55.

the health-related quality of life among farmers working in
small-farm  enterprises. | Agromedicine. 2019;24
(3):248-256. d0i:10.1080/1059924X.2019.1592047.
Moradhaseli S, Sadighi H, Ataei P. Investigation of the
farmers’ safety and protective behavior to use pesti-
cides in the farms. Health Edu Health Prom. 2017;5
(2):53-65.

Moradhaseli S, Colosio C, Farhadiana H, Abbasi E,
Ghofranipour F. Designing an agricultural occupa-
tional health behavioral model. J Agri Sci Tech.
2020;22(1):57-66.


https://doi.org/10.1080/1059924X.2019.1674227
https://doi.org/10.1016/j.onehlt.2018.04.001
https://doi.org/10.1016/j.onehlt.2018.04.001
https://doi.org/10.1080/1059924X.2019.1592047

	Abstract
	Introduction
	Health belief model

	Review of literature
	Methods
	Results
	Demographic features
	Occupational health behavior of farmers
	Path analysis for the display of occupational health behavior by farmers

	Discussion
	Conclusion
	Disclosure statement
	References



