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Abstract

The widespread prevalence of using chemical substances such as fertilizers and pesticides in garden threatens the health
of horticulturists. This study aimed to investigate the underlying elements of protective behavior of horticulturists from
psychological aspects. The health Belief Model is the theoretical basis of this study and moderating the role of locus of
control is explored over the model. The target population of study was horticulturists of Zanjan County, Iran. A question-
naire was distributed among a random sample of 293, who were selected using multi stage stratified sampling. The study
results revealed that all elements of the proposed theory significantly influence the protective behavior. Furthermore, the
study results confirmed the moderating effects of locus of control on the path relation between perceived profit and cues to
action with protective behavior. The suggestions to improve protective behavior for individual with internal and external
locus of control are presented.

Highlights

o The Health Belief Model as a model that explains why individuals do not participate in protecting their health used in this
study to design educational interventions to prevent gardeners’ health risks.

e The study results revealed that all elements of proposed theory include: perceived susceptibility, perceived severity, per-
ceived benefits, perceived barriers, self-efficacy, and cues to action significantly influence the protective behavior.

e The locus of control moderated the path relation between perceived profit and cues to action with protective behavior.

e Perceived threat, which in this study was conceptualized as a person’s mental belief about the chance of being susceptible
to potential danger and the severity of the danger, showed a significant influence on the protective behavior of gardeners for
both groups of individuals with high internal and external locus of control.
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Introduction

Agriculture is one of the oldest and most valuable human
activities, which is associated with occupational hazards,
and a large part of the world’s active labor force is working
in this sector economically (Borisova et al., 2018). About
8.1 billion people are employed in agriculture worldwide
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(Mubushar et al., 2019). This large number of farmers and
gardeners use chemicals such as pesticides to ensure food
security and to turn the wheels of industry around the world.
Agrochemicals have become an essential part of commercial
agriculture since the Green Revolution (Aniah et al., 2021).
As a result of this, more than 2 million tons of chemicals
have been consumed by farmers and agricultural coopera-
tives worldwide in 2018 (Ataei et al., 2021). Furthermore,
approximately 5 billion Kilograms of pesticides are used
annually worldwide, which can have serious effects on non-
target organisms, the food chain, biodiversity and especially
human health (Fan et al., 2015). The use of pesticides is one
of the common practices of controlling diseases and pests in
agriculture, but is mostly at the expense of consumer health,
the environment (Mehmood et al., 2021; Mengistie et al.,
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2017) and an immediate danger to the producer (Singh et al.,
2018).

The widespread prevalence of using chemical substances
such as fertilizers and pesticides has resulted in high demand
for agrochemicals (Aniah et al., 2021) and has caused a vari-
ety of occupational hazards (Ghanbari et al., 2018). Unsafe
pesticide consumption is a noteworthy concern in agricul-
ture sector (Berni et al., 2021). Studies show that 85% of
farmers and gardeners use illegal pesticides for a variety
of reasons and have learned how to use pesticides mainly
through verbal communication (Yang et al., 2014). Conse-
quences including acute and chronic poisoning, and in some
cases, intentional or unintentional suicides with agricultural
pesticides, especially aluminum phosphide also known as
rice pellets (Bonvoisin et al., 2020), have been reported,
especially in rural areas. However, effective safe methods in
the use of chemical stuffs such as pesticides have been pro-
posed and introduced. But, most farmers have poor perfor-
mance when using protective equipment (Berni et al., 2021;
Moradhaseli et al., 2017) or they are unaware of preventive
measures they need to take (Borisova et al., 2018). Despite
this, agricultural producers still eat and drink while using
chemicals, incorrectly dispose of empty toxin containers,
store pesticides at home, use toxins improperly and with the
wrong doses, ignoring the labels, improper personal hygiene
after contact with toxins and ineffective methods of washing
their clothes after toxin usage (Sapbamrer & Thammachai,
2020). Studies have shown that exposure to chemicals have
led to a variety of diseases including cardiovascular disease,
acute neurotoxicity and neurological disorders, cancer and
allergies (Wang et al., 2018). The importance of preserving
the lives of gardeners is raised in a situation where the use
of chemicals as one of the most important factors threat-
ening the health of gardeners is on the rise (Andersson &
Isgren, 2021). Furthermore, limited research has been done
to discover the psychological factors affecting the health and
behavior of agricultural workers in Iran (Ghiasvand Ghiasi
& Ghiasvand Ghiasi, 2017).

The health of gardeners depends on protective behaviors.
Protective behavior refers to a set of actions that a person
takes to protect themselves by using protective equipment
(Damalas & Abdollahzadeh, 2016). Personal protective
equipment that reduces the risk of diseases caused to agri-
cultural producers (Yang et al., 2014) includes: face shields,
respiratory masks, safety glasses, clean and washable long
sleeve clothing, hats that are protective of the eyes and face,
chemically resistant boots, gloves, goggles, etc. (Sapbamrer
& Thammachai, 2020). Studies showed older farmers with
lower levels of education and inadequate training are more
likely to use pesticides unsafely (Berni et al., 2021; Dama-
las & Abdollahzadeh, 2016; Sharifzadeh et al., 2019). Most
farmers do not read pesticide labels as they are illiterate or
the labels are in foreign language. Even for literate farmers
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sometimes the labels are too technical and confusing (Berni
et al., 2021). Furthermore, many farmers and gardeners are
exposed to chemicals for a long period of time and even
feel the effects, but do not take the necessary precautions to
reduce these effects (Ghanbari et al., 2018). Therefore, the
main problem identified in this research is that gardeners
do not pay sufficient attention to maintaining their health
when using chemicals. This study tries to suggest related
educational programs to solve the problem by examining the
psychological factors affecting protective behaviors.

Although, extensive studies have been conducted on the
demographic variables and farm management’s features
affecting protective behavior (Abdollahzadeh & Sharifza-
deh, 2021), but good agricultural practices could be influ-
enced by various psychological and social factors (Ranjbar
etal., 2021). In order for agricultural producers to change
the way chemicals are used, behavioral factors, as well as
barriers to behavior changes, must be identified (Ghanbari
et al., 2018).

Theoretical Framework

To investigate the associated factors with protective behav-
ior of horticulturists as an extension to the health belief
model has been considered. The Health Belief Model is a
comprehensively accepted conceptual model that explains
why individuals do not participate in protecting their health
(Abdollahzadeh & Sharifzadeh, 2021; Sadeghi et al., 2014;
Ghanbari et al., 2018; Chatripour et al., 2017; Tam et al.,
2021). In this model, it is assumed that the acceptance of
health and safety behavior is influenced by the individual’s
intention to protect themselves (Kaviani et al., 2016). This
model is often used to design educational interventions to
prevent disease (Ataei et al., 2021) and is appropriate for
interpreting the responses of individuals who, although
aware of the dangers of the disease, do nothing to reduce the
likelihood of becoming diseased through improper chemical
usage (Bakhshayesh, 2013). Constructs of the Health belief
model include: perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, self-efficacy and cues
to action. Studies applied these constructs as independent
variables influencing protective behavior (Abdollahzadeh
& Sharifzadeh, 2021; Sadeghi et al., 2014), as has been
assessed in this study. The present study further contributes
to the health belief model by exploring the moderation role
of the locus of control over the model. Furthermore, in the
moderation model, perceived susceptibility and perceived
severity are conceptualized as perceived threat and perceived
profit is constructed from subtracting the barriers from ben-
efits, self-efficacy and cues to action (See Fig. 1).
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When people experience threats, their assessment regard-
ing level of threat motivate them to involve coping behavior
(Pakmehr et al., 2021). Perceived threat is a person’s mental
belief about the chance of being susceptible to potential dan-
ger and the severity of the danger (Azadi et al., 2019). In this
study, perceived threat is made up of the sum of perceived
susceptibility and perceived severity of hazards posed by
unsafe use of chemicals by horticulturalists. Susceptibil-
ity means understanding the situation in which a person’s
health is endangered, and depends on the person’s belief in
how vulnerable they are (Ghanbari et al., 2018). Results of
studies have shown that the higher an individual’s perceived
susceptibility, the more likely they are to observe protective
behavior (Abdollahzadeh & Sharifzadeh, 2021; Azadi et al.,
2019; Stangier et al., 2021). Perceived severity is the belief
in the seriousness of the risk (Kaviani et al., 2016). Under-
standing the hazard severity of unsafe use of chemicals in
agriculture and possible related diseases, makes a person
more willing to take suitable safety measures (Berni et al.,
2021).

Perceived Profit

Profit is an economic term that is used in various fields of
study. In non-economic studies it is calculated based on
one’s perception of the value of benefits weighed against the
costs or barriers (Hongjun et al., 2015; Song et al., 2018).
Perceived benefits indicate the individual’s belief regard-
ing the probability reward from partaking in preventative

At this stage, after threat appraisal, the individual realizes
the benefit and the barrier of preventive behavior (Sapbam-
rer & Thammachai, 2020). Perceived barriers refer to the
consequences that human beings experience when using
protective measures and are inversely related to protective
behaviors (Ataei et al., 2021). Perceived barriers of protec-
tive behavior include: psychological barriers such as lack
of popularity by neighboring farmers (Sapbamrer & Tham-
machai, 2020); technical barriers such as reduced physical
flexibility, heat stress, extra time required (Abdollahzadeh
& Sharifzadeh, 2021) and economical barriers such as
increased costs (Berni et al., 2021). Therefore, in the present
study, perceived benefits of implementing protective behav-
iors considered as value, and perceived barriers consider
as the cost of obtaining that value. In order to calculate the
perceived profit, the perceived costs (including time, finan-
cial, psychological and technical costs) is deducted from the
perceived value of the benefits of implementing protective
behavior (which consists of the value of reducing occupa-
tional hazards, and ensuring health to the gardeners).

Self-efficacy

Self-efficacy refers to an individual’s trust and belief in
their ability to perform tasks optimally (Azadi et al., 2019).
Self-efficacy in protective behavior is related to the indi-
vidual’s belief that they can successfully protect themselves
by using protective equipment (Ataei et al., 2021; Kaviani
et al., 2016). Self-efficacy is a significant contributor to
farmers’ coping with the problems faced (Pakmehr et al.,
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2021). Azadi et al. (2019). With regard to the identifica-
tion of structures affecting the adaptive behaviors of wheat
farmers in Kermanshah, Iran under the conditions of cli-
mate change, positive correlation has been found between
the component of self-efficacy and conservation behavior.
Tam et al. (2021) showed that self-efficacy could mediate the
association between stressor factors and preventive behav-
ior. Also, Ghanbari et al. (2018) in analyzing the protective
behavior of farmers in Khorramabad City, Iran, by the health
belief model showed a positive relationship between self-
efficacy and protective behavior.

Cues to Action

Cues to action is a guidance that stimulates appropriate
behavior to maintain health and is a reminder that engages
the person mentally and makes them realize the importance
of using personal protective equipment and taking the neces-
sary action (Abdollahzadeh & Sharifzadeh, 2021). Ghanbari
et al. (2018) suggests friends, neighbors, radio, television
and media are examples of guiding stimuli. While another
study relates this component to participating in training
courses, studying educational posters and banners, read-
ing instructions on pesticide containers,and communicat-
ing with experts and specialists as variables which affect
a person’s decision to perform a particular action and give
them a higher motivation to use personal protective equip-
ment (Seydi & Rezaei, 2019). Thus, it could be interpreted
that cues to action could defines as social pressure through
friend and neighbors which is more related to social facets,
and technical guidance.

Locus of Control

According to our investigations, no study formally has yet
examined the role of locus of control into gardeners under-
taking self-protective behaviors. A study has previously dis-
cussed the perceived behavioral control in influencing good
agricultural practices (Ranjbar et al., 2021). The reason to
explore the role of locus of control in protective behavior,
is that the results of different studies show that the locus of
control is a significant indicator of health behaviors (Boyd
& Wilcox, 2020; Clark et al., 2018; Conell-Price & Jami-
son, 2015; Pedron et al., 2021). Furthermore, it is worthy to
note whether difference in protective behavior as a health
behavior is only related to self-preference or other varia-
bles which are sometimes rooted in stereotypes, which also
plays a leading role (Conell-Price & Jamison, 2015). The
individual socialization process and diverse socioeconomic
environments from childhood, can lead to a dissimilar belief
on control over life circumstances, whereas a weaker eco-
nomic background may lead to less control beliefs in life
(Whitehead et al., 2016). Studies have identified the locus
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of control as a constructive variable of motivation (Lajunena
& Résidnen, 2004) and a mediator in explaining behavior
(Pedron et al., 2021). Locus of control raised from Rotter’s
theory (Clark et al., 2018) and is defined as beliefs in having
control over one’s life outcomes. It includes two dimensions,
either internal and external which capture different facets
(Pedron et al., 2021). An internal locus of control refers to
the belief that life outcomes are determined by an individu-
al’s own actions and therefore is controllable (Lajunena &
Risdnen, 2004; Bucciol & Trucchi, 2021). An external locus
of control refers to the belief that life outcomes are related to
external factors such as fate and luck, which are beyond the
individual’s control (Clark et al., 2018). An active response
would be due to an internal locus of control (Bucciol &
Trucchi, 2021), while, different expectations, passive or
sometimes aggressive response could be the result of exter-
nal locus of control (Whitehead et al., 2016).

Methods

The present study was carried out using descriptive-corre-
lation methods using a survey design. The target population
of the study comprised 6673 gardeners of Zanjan County
located at Zanjan province, Iran. The number of samples
was calculated according to Cochran’s formula including
293 people. The sampling procedure was multi stage strati-
fied sampling. In the first stage of sampling, out of thirteen
rural district of Zanjan County, two were randomly selected.
The selected rural districts were Taham and Mojezat. Then
in the second stage in each rural district the villages were
selected randomly and proportionally. In Taham rural dis-
trict, 11 villages and 100 gardeners and in Mojezat, 19 vil-
lages and 193 gardeners were randomly selected. The data
were collected using a questionnaire. The questionnaire with
structured items surveyed the characteristics of the gardeners
(age, work experience, educational level, and garden area per
hectare) and included six more parts:

1. Protective behavior measured in terms of using face
shield, respiratory mask, safety glasses, clean and wash-
able long sleeve clothing, eye and face protective hat,
chemical resistant boots, gloves and goggles by 8 items
adopted from Sapbamrer and Thammachai (2020).

2. Perceived threat investigated through 6 items of per-
ceived susceptibility and 4 items of perceived severity
adopted from Abdollahzadeh and Sharifzadeh (2021).
To measure the perceived susceptibility, gardener’s
belief in vulnerability to unsafe use of chemicals in
the garden was investigated, and to measure perceived
severity, gardener’s belief in the seriousness of the risk
was assessed.
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3. Perceived profit assessed with 6 items of benefits and
4 items of barriers adopted from Abdollahzadeh and
Sharifzadeh (2021) in which benefits questions was
related to gardener’s perception on the benefits of using
protective equipment in reducing occupational hazards
and ensuring health, and questions of perceived barriers
includes reducing physical flexibility, high cost, extra
time required, and lack of popularity.

4. Cues to action which is about guidance that stimulates
appropriate behavior to maintain health measured using
4 items adopted from Seydi and Rezaei (2019),

5. Self-efficacy examined by means of 4 items related to
the gardener’s belief on their ability to successfully
protect him by using protective equipment that adopted
from Seydi and Rezaei (2019).

6. Locus of control surveyed via 10 items using adopted
version of Richter et al. (2013) and Pedron et al. (2021)
including two dimensions: internal locus of control
measuring the belief that human health is determined
by individual own actions and external locus of control
investigated in terms of gardener’s belief that human
health is related to destiny and luck and is out of control.

The items of question were measured, using five-point
Likert-type scaling, using a questionnaire. The validity of
the questionnaire has been assessed by a panel of expert
and reliability has been measured and confirmed through a
pilot study. In order to evaluate the reliability of question-
naire, gardeners of a village (Kushkan village) were selected,
which is among the study population and is outside of the
sample. The data collection was conducted in March and
April of 2021 through face-to-face interviews, following
necessary COVID-19 related health protocols including the
use of social distancing. The data has been analyzed using
Structural Equation Modeling.

Results

The results of the demographic investigation of horticul-
turists, deliberates that the average age of respondents
was 51.7 years of age with a mean work experience of
28.6 years. The highest observed frequency regarding
garden area (183 out of 293 people) was in the range
of one and a half hectares or less. Regarding levels of
education, 22.5% were found to be illiterate; nearly half
were in the category of not having received their diploma
(42%). The protective behavior of horticulturists against
diseases related to chemical use was investigated in terms
of wearing mask, goggles, hat, gloves, boots, respira-
tor, coveralls, clean and washable long sleeve clothing.
The results revealed that almost half of the respondents
(53.9%) have an intermediate level of engagement in

protective behaviors, neither systematic safe behavior nor
vice versa. Nearly a quarter (22.2%) had the potential to
protect them using protective equipment if guided. Only
5.2% of respondents reported that they protect themselves
safely while using chemicals in gardening.

Measurement Model Testing

The result of measurement model assessment based on the
GOF indices indicates a relative good fit between the data
and the proposed model; [x? (573)=709.410, p=.000; x*/
df=1.238; GFI=.887; CFI=.980; NFI=.905; IF1=.980;
TLI=.978; RMSEA =.029]. The CFI, NFI, IFI and TLI
significantly pass its cutoff value of .90 (Hair et al., 2010;
Ho, 2006). In addition to this, the RMSEA was .029,
which was less than the recommended value of .08 speci-
fied to provide a satisfactory fit for the proposed model.

The results of correlation estimates amongst constructs
in measurement model showed that all of the correlation
estimates were significantly different from zero at the
0.001 level, excluding the correlation between barriers
and cues to action (r = —0.15) that was significantly dif-
ferent from zero at the 0.05 level (Table 2). The signifi-
cant correlation of all constructs with other constructs
confirms the logical validity. The results of the assessed
convergent validity showed that all standardized factor
loadings exceed the recommended value of 0.5 and were
significant at 0.001 alpha levels (Table 1). Moreover, the
Average Variance Extracted (AVE) and Composite Reli-
ability (CR) values for the entire constructs exceeded the
minimum criterion of 0.5 and 0.7 respectively, ensuring
satisfactory internal consistency amongst the measured
items (Table 2). Discriminant validity among the con-
structs supported since, the AVE value for each construct
were higher than those of ASV and MSV in measurement
model (Table 2).

Structural Model Testing

The estimated structural model based on the set of statis-
tical goodness of-fit indices, provided a satisfactory fit to
data where, the GFI, CFI, TLI and IFI significantly pass the
cut off value (0.9) and the RMSEA with a value less than
0.08 shows a strong fit (Fig. 2). According to the hypoth-
esized structural model, exogenous variables explained 54%
of gardener’s protective behavior variance. Moreover, the
result demonstrated that self-efficacy (f=.235, C.R=4.107,
p=.000); perceived threat (§=.385, C.R=6.559, p=.000);
perceived profit (=.198, C.R=3.837, p=.000); and cues
to action (B=.143, C.R=2.832, p=.005) had a positive sig-
nificant impact on gardener’s protective behavior (Fig. 2).
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Table 1 First- order CFA result (Standardized factor loading)

Constructs Measurement Standardized
items factor loading*
(t-value)
Protective behavior PB1 0.782 (fixed)
PB2 0.845 (16.175)
PB3 0.821 (15.588)
PB4 0.736 (13.567)
PB5 0.835 (15.923)
PB6 0.793 (14.901)
PB7 0.850 (16.303)
PB8 0.758 (14.080)
Susceptibility SuU1 0.789 (fixed)
Su2 0.825 (15.722)
SuU3 0.803(15.194)
SuU4 0.741 (13.695)
Sus 0.871 (16.914)
Su6 0.865 (16.744)
Severity S1 0.844 (fixed)
S2 0.721(12.733)
S3 0.783 (13.912)
S4 0.581(9.912)
Benefits B1 0.863 (fixed)
B2 0.657 (12.312)
B3 0.822 (16.968)
B4 0.862 (18.122)
Barriers Barl 0.879 (fixed)
Bar2 0.769 (16.185)
Bar3 0.804 (17.410)
Bar4 0.847(19.086)
Bar5 0.689 (13.651)
Bar6 0.785 (16.747)
Self-efficacy SE1 0.847 (fixed)
SE2 0.729 (13.931)
SE3 0.768 (14.969)
SE4 0.872 (17.742)
Cues to action CAl 0.777 (fixed)
CA2 0.846 (14.750)
CA3 0.761 (13.196)
CA4 0.819 (14.305)

*all factor loading is significantly different from zero at the 0.001
level

Moderator Effects of Locus of Control Testing

To investigate the locus of control moderator effect on the
relation model between the variables of the health belief
theory and gardeners’ protective behavior, a multi-group
modeling test using Amos software conducted. Firstly,
separate but identical path models for the internal (Fig. 3a)
and external (Fig. 3b) locus of control samples were set up;
secondly, an invariant model (in which the relation path for
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respondents with higher internal or external locus of control
are hypothesized to share the same regression weights) was
setup as well as a variant model (in which the relation path
for respondents with higher internal or external locus of con-
trol are hypothesized to have different regression weights)
that can be directly compared as to their model-fit; and lastly
the Critical Ratio criterion employed to assess for differ-
ences in the regression weights (Ho, 2006).

The results showed that although the chi-square values
for both path models are statistically significant (i.e., both
models yielded poor fit by the chi-square goodness-of-fit
test), the baseline comparison fit indices (including; GFI,
IFI, TLI and CFI) for variant models yielded a better value
in comparison with the invariant model (Table 3). Although
the RMSEA fit index, yielded a very close value for two
group-variant and group-invariant models (.025 and .029
respectively), which values are deemed acceptable (Schu-
macker & Lomax, 2010). In addition to this, the fit of the two
competing models can be directly compared via the nested
model comparisons statistics. The result of nested model
comparisons specified that the chi-square difference value
for the two models is 73.587, with 44 degrees of freedom,
and that this value is significant at the .05 level (p =.003
then p <.05) (Table 3). Thus, the two models are different
significantly in their goodness-of-fit, and the group-variant
model’s estimates are preferable over the group-invariant. In
other words, the hypothesized structural models for garden-
ers with higher internal or external locus of control do not
share the same regression weights.

The results showed some differences in the size and sig-
nificance of path regression weights influencing garden-
ers’ protective behavior due to moderator effects of locus
of control variable (Fig. 3a, b and Table 4). The hypoth-
esized model based on moderator effects of locus of control
explained 62% of the variance in the uptake of protective
behaviors for respondents with higher internal locus of con-
trol (Fig. 3a) which is higher than the explained variance
for respondents with higher external locus of control (52%)
(Fig. 3b), as well as slightly higher than explained variance
for main hypothesized structural model (54%) (Fig. 2).

The result showed that the path relation between self-
efficacy and protective behavior for respondents with
higher internal (f=.272, C.R=3.502, p=.015) and exter-
nal (B=.211, C.R=2.609, p=.009) locus of control were
significant (Table 4). The result demonstrated that the per-
ceived threat had linear positive effects on protective behav-
ior of gardener with higher internal (3=.383, CR=4.691,
p=.000) and external (p=.324, C.R=3.932, p=.000) locus
of control. Furthermore, the result indicated that perceived
profit had a significant impact on protective behavior for
respondent with higher internal locus of control (§=.279,
C.R=3.682, p=.000), whereas this path was non-significant
for respondent with high external locus of control (f=.102,
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Table 2 Summary of measurement model including correlation, validity and reliability statistics

Constructs AVE CR ASV ~ MSV  Correlation
1 2 3 4 5 6 7
1.Protective behavior  0.64 0918 .26 .53 1
2. Susceptibility 0.66 0.92 22 .53 0.73%%:% 1
3. Severity 0.54 0.82 .16 28 0.44 %% 0.43%#:% 1
4. Benefits 0.65 0.88 15 28 0.46%*:* 0.35%%:* 0.53%%:* 1
5. Barriers 0.63 0.91 .07 15 —0.39%%%  _Q20%*k  _(Q27%kk  _(24%**% ]
6. Self-efficacy 0.65 0.88 17 .30 0.55%%:* 0.55%#:* 0.36%%** 0.44%%#* —0.22%%*% ]
7. Cues to action 0.64 0.87 .08 15 0.38%3#:* 0.36%%%* 0.29%** 0.20%* —0.15% 0.23%**% ]
Correlation significance: *** p <0.001, * p <0.05
Fig. 2. significance testing 72
results of the main structural @ 85 Chi-square (df) = 163.009 (127); P value =.017; Relative Chi-Sq = 1.284;
model path coefficient (all path 53 GFl =.944; CF:R:A-:EZ; TL(:;1-987; IFI=.989;
ignifi :p<0.01 sE2 73 =
were significance: p ) & 77 (Standardized estimates) 61
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@ 51 a @10
g 68
82 (1D
Va3
.54 54
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49 e B (e13)
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60 14 PB7 (15
(e5) 78 2 58
72 PB8 |=(016)
(e6) CAZ & Cues
.58 76 tq
67
(e8) CA4

C.R=1.461, p=.144) (Table 4). Furthermore, the result
showed that the cues to action had linear positive effects on
protective behavior of gardener with higher external locus of
control (B=.303, C.R=3.687, p=.000), while this path rela-
tion was non-significant for respondent with high internal
locus of control (§=.038, C.R=.601, p=.548) (Table 4).
The Critical Ratios (C.R.) have comparison pairs
for the differences between the parameters shown in
Table 4, indicated the two paths comprised of; cues
to action (C.R.=2.41>+1.96) and perceived profit
(C.R.=1.97>+1.96) to protective behavior path pairwise
comparisons for higher internal and external locus of control
were significant, whereas the other path pairwise compari-
sons included; self-efficacy (C.R.=0.73 <+1.96) and per-
ceived threat (C.R. 1.07 < £1.96) to protective behavior
were non-significant (Table 4). Thus, these results confirmed
the locus of control has moderate effects on the path relation

between perceived profit and cues to action with protective
behavior.

Discussion and Conclusion

This research provides insights into the predictors of Iranian
horticulturists’ protective behavioral measures regarding the
use of chemicals whilst gardening. The measurement model
findings indicated that the elements of the health belief
model including perceived susceptibility, perceived sever-
ity, perceived benefits, self-efficacy and cues to action have
a significant positive role in explaining protective behavior
and the negative impacts of perceived barriers were also
supported. These results further add to the success of the
health belief model in explaining protective behaviors and
were in line with studies that used this model to explain
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Fig.3 a Locus of Control Chi-square (df) = 299.615 (254); P value = .026; Relative Chi-Sq = 1.180;
moderation structural model 7 GFI = .904; CFI = .986; IFI= .986; RMSEA = .025
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Table3 Summary of fitindices — \g0q0] CMIN(x>) DF P  CMIN/DF GFI IFIDelta2 TLItho2 CFI RMSEA
and nested model comparisons
for hlgf;er mteflnal or external Group variant ~ 299.615 254 026 1.180 904 986 983 986 025
ocus of control group variant R
group Group invariant 373.202 298 .002 1.252 .883  .980 .888 977 .029

and group invariant
Nested model comparisons

Assuming model group variant to be correct:
Xz difference (373.202-299.615=73.587); df (298-254=44); p (.003).

farmers’ intentions of using personal protective equipment
for preventing the adverse effects of pesticide usage (Abdol-
lahzadeh & Sharifzadeh, 2021; Ghanbari et al., 2018; Sad-

eghi et al., 2014).
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To test the moderating effects of internal and external
locus of control, an extension to the health belief model has
been conceptualized in which, perceived threat is considered
as a mental belief regarding the chance of being susceptible
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Table 4 The result of hypothesized path model for higher internal or external locus of control (group variant model)

locus of control Hypothesized path Estimate S.E.  Standardized CR. P Hypothesis  Path labels
(Moderator) regression supported
weights

High internal Self-Efficacy — Protective behavior 216 062 272 3,502  .000 Yes Inl
Perceived Threat— Protective behavior  .424 .090 .383 4.691 .000 Yes In2
Perceived Profit — Protective behavior  .156 042 279 3.682 .000 Yes In3
Cues to Action — Protective behavior .052 .087 .038 .601 .548 No In4

High External ~ Self-Efficacy — Protective behavior 153 059 211 2.609 .009 Yes Ex1
Perceived Threat— Protective behavior .297 076  .324 3932 .000 Yes Ex2
Perceived Profit — Protective behavior ~ .049 034 .102 1461 .144 No Ex3
Cues to Action — Protective behavior 373 101 .303 3.687 .000 Yes Ex4

Critical Ratios for differences between path coefficients for higher internal or external locus of control (group variant model)

Variable Path Labels
Self-Efficacy Inl
Perceived Threat In2
Perceived Profit In3
Cues to Action In4

Pairwise Parameter Comparisons

(Variant Model)
Ex1 Ex2 Ex3 Ex4
0.73
-1.07
-1.97
241

to potential danger and the severity of the perceived danger.
Perceived profit is regarded as one’s perception on the value
of benefits and weighed against potential costs or barriers,
along with self-efficacy and cues to action. The basic model
explained 54% of variability of protective behavior, while
the moderated model of internal locus of control clarified
62% and variant model of external locus of control eluci-
dated 52%. The results of the moderated model confirmed
that the locus of control has moderate effects on the path
relation between perceived profit and cues to action with
protective behavior.

The perceived profit in the basic model contributed to
explaining the protective behaviors. Locus of control are
significantly moderated the relation of perceived profit to
protective behavior, where this relationship is found to be
significant for an individual with an internal locus of con-
trol and not significant for a person with an external locus
of control. This means that in the mental calculations of
individuals with a strong internal locus of control, the ben-
efits outweigh the barriers and this has encouraged them to
engage in more protective behaviors. While for gardeners
with a higher external locus of control, the value of cal-
culated profit is not enough to have a significant effect in
encouraging them to increase their participation in protec-
tive behaviors. This result contributed to the results of past
studies that had been revealed perceived benefits is a strong
predictor of intention (Abdollahzadeh & Sharifzadeh, 2021)
and perceived barriers inversely related to intention and
behavior (Ataei et al., 2021; Berni et al., 2021; Sapbamrer
& Thammachai, 2020).

The results of the fundamental model have shown that
cues to action could increase the uptake of protective
behaviors which is in the line with prior studies (Ghanbari
et al., 2018; Seydi & Rezaei, 2019). The moderated models
showed that people who believe that they are in control of
their health and affairs do not need much guidance for action
and guidance does not play a significant role in increasing
their uptake of protective behaviors. However, for those who
believe that something beyond their control affects their
health and affairs, the cues to action plays a significant role
in protective behaviors.

The significance of the path of perceived threat on the
protective behavior is displayed in the basic and two moder-
ated model of internal and external locus of control shows
the importance of this variable, although it is not moder-
ated by any locus of control. Gardeners first feel the danger
of contracting diseases related to the use of chemicals in
horticulture, and then their belief in the seriousness of the
risk could encourage preventive actions. These results are
congruent with preceding studies that found similar suscep-
tibility of such behaviors (Azadi et al., 2019; Ghanbari et al.,
2018) and severity (Berni et al., 2021) as effective compo-
nent of protective behavior.

The finding indicates that self-efficacy positively influ-
ences the protective behaviors and locus of control did not
moderate this relationship. Horticulturists’ trusts and beliefs
in their ability to protect themselves using protective equip-
ment raises the possibility of preventive actions which is
consistent with earlier research (Ataei et al., 2021; Azadi
et al., 2019; Pakmehr et al., 2021).
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Agricultural extension agents are the primary users
of the results of this research. Using the results of this
study, horticultural extension professionals will be enter
equipped to design appropriate educational interventions
to help maintain the health of gardeners whilst using
chemicals, which was the main aim of this study. Conse-
quently, the ultimate beneficiaries of the extension agent’s
such efforts will be the farmer’s community, especially
gardeners, and of course the results of this research in gen-
eral can be useful for disease prevention planning within
the community. In this regard, according to the results
and understanding of the importance of perceived threat
in explaining the protective behavior of the horticulturists
with internal and external locus of control, the introduc-
tion of sensitivity and severity of risk in extension training
programs is recommended. It is also suggested that the
extension systems focus on introducing benefits of preven-
tive equipment to enhance gardeners’ protective behavior
with an internal control source. If made are aware of the
benefits of such preventative behaviors, farmers relying on
their own perceived ability to control things, they then may
try to take the necessary preventive measures to protect
themselves against disease resulting from pesticide usage.
In order to increase the level of protective behavior in indi-
viduals with a higher external locus of control, follow-
ing on from this study, the suggestion is to introduce new
behavioral patterns that promote the usage of preventative
behaviors and will in turn create norms within the horti-
culturalists culture. Since normative social pressures from
friends and neighbors could have more effects on behavior
of individual with higher external locus of control.

A limitation of this study was the data collection stage,
which was performed simultaneously with the outbreak of
the COVID-19 pandemic. As a result of this, travel restric-
tions and social distancing implementations made it best
to collect data using an online questionnaire. However, a
significant number of the samples were illiterate and were
not adapted to the usage of such technology. To overcome
this limitation, the data was collected through face-to-face
interviews, following necessary health protocols and social
distancing measures.

Considering the confirmed contribution of locus of con-
trol as having a significant moderating role over the health
belief model, for future studies, it is suggested that the
study be repeated in different situation and communities
and that other psychological variables be examined along
with different socio-economic and technical barriers to
investigate the uptake of protective behaviors.
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