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AB
ST

RA
CT

O     ccupational safety risk management in agricultural and horticultural 
activities is profound for preserving safety, increasing productivity, 

and enhancing yields. So, this research focused on identifying and as-
sessing different occupational risks among grape growers. The statistical 
population (N=2145) was composed of grape growers in northwest of 
Iran (Meshginshahr County in Ardabil province). The sample (n=325), 
whose size was determined by Bartlett et al.’s (2001) table, was tak-
en from the regions of Lahrud (222 people), Arjaq (58 people), and 
Fakhrabad (45 people) by the multi-stage randomization technique. The 
indices for measuring occupational risks were identified by the Delphi 
technique (37 skillful grape growers), and the occupational safety risks 
were assessed by the 3D method of risk assessment presented by Mel-
bourne University. According to the results, most respondents (31.38%) 
were at a high occupational risk level. The most important occupation-
al risks included incidents when working with manual and mechanical 
tools, incidents when working with chemical pesticides, and ergonom-
ic problems. Also, the most effective variables in distinguishing the re-
spondents included perceived severity (0.554), response cost (0.553), 
and self-efficacy (0.509). Developing compulsory safety regulations on 
the necessity of using protective covering on mechanical garden tools, 
providing supportive subsidies to procure safety equipment, and holding 
technical training courses about occupational safety and ergonomic prin-
ciples will effectively mitigate occupational safety risks of grape growers.
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INTRODUCTION
Agricultural and horticultural activities are 

regarded as high-risk occupations in the 
world based on the mortality rate and health 
issues of crop producers and labor (Asama-
ni, 2022; Tabibi et al., 2018). Occupational 
hazards in the agricultural and horticultural 
sectors are an important factor determining 
job performance in this sector, which can be 
responsible for the tendency to quit the job, 
lower productivity, and lower commitment 
to produce healthier crops with higher qual-
ity at the workplace (Fapojuwo et al., 2021). 
In the modern era, workers in the agricultural 
and horticultural sectors are still facing more 
risks, including chemical, physical, ergonomic, 
and psycho-social risks (Tabibi et al., 2018), 
so those who work in the agricultural sector 
will inevitably encounter various occupation-
al injuries and diseases (Natt et al., 2021). 
Compared to other professions, workers in 
the agricultural and horticultural sectors are 
sometimes exposed to twice as many occu-
pational safety risks. On the other hand, it is 
impossible to fully control the environmental 
and external variables that influence agricul-
tural and horticultural activities, unlike oth-
er professions. So, occupational hazards are 
more abundant in this sector. 
Improving safety and reducing risky condi-

tions in crop production sites have human 
and normative origins and depend on the be-
havioural management of producers in line 
with occupational health and safety. As such, 
the likelihood of occupational hazards can 
be reduced by mitigating various safety risks 
(Moradhaseli et al., 2020). It should be not-
ed that attending to occupational safety and 
managing occupational risks will, in turn, in-
fluence the productivity and efficiency of hu-
man resources (Olaoye & Ojebiyi, 2021). In 
this context, the Protection Motivation Theory 
(PMT) is one of the best theories for predict-
ing preventive behaviours aimed at coping 
with hazard risks. PMT explores how preven-
tive protection behaviours are formed from 
two dimensions: threat appraisal and coping 
appraisal appraisal (Bijani et al., 2022). The 
threat appraisal is composed of three com-
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ponents, including perceived susceptibili-
ty or vulnerability (personal perception of 
resilience to the risk) (Mohsenipouya et al., 
2021), perceived severity (perception about 
the intensity of side-effects or likely damages 
of a negative event) (Neisi et al., 2020), and 
rewards received (rewards that the person re-
ceives for doing something wrong or avoiding 
the recommended behaviour) (Bijani et al., 
2022). The coping appraisal is, in turn, com-
posed of three components, including self-ef-
ficacy (the person’s belief in his or her ability 
to take a measure and achieve a certain goal 
regarding threat avoidance) (Roozbahani et 
al., 2020), response cost (perceived costs re-
lated to adaptation to the threat) (Suess et 
al., 2024), and response efficacy (the belief in 
the effectiveness of measures to mitigate the 
threat) (Badsar & Karami, 2021).
Yazdanpanah et al. (2020) emphasized the 

significant effect of response efficacy, per-
ceived severity, and self-efficacy on protection 
intention and behaviour. Wang et al. (2018) 
pointed to the role of perceived vulnerability 
and severity, self-efficacy, and response effica-
cy in protection intention and behaviour. Ac-
cording to Bijani et al. (2022) and Roozbahani 
et al. (2020), the variables of perceived sever-
ity and self-efficacy influenced protection be-
haviour although the former did not find the 
effect of response costs, response efficacy, and 
rewards significant on protection behaviour. 
In Suess et al.’s (2024) research, the variable 
of response cost was very effective in pro-
tective safety behaviours. Ataei et al. (2022) 
found that self-efficacy was the only variable 
influencing farmers’ protection behaviour sig-
nificantly. 
Schulte et al. (2012) defined occupational haz-

ards as short-term or long-term injuries and 
side effects related to unsafe environments 
at the workplace. The major factors threaten-
ing safety and health at the workplace (occu-
pational health) are divided into three broad 
categories – physical components (physical 
and ergonomic injuries), general health com-
ponents, and psychological components (Shin 
and Jeong, 2022; Olaoye and Ojebiyi, 2021; 
Denge and Rakhudu; 2022). The most com-
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mon occupational damages in farmer fam-
ilies are musculoskeletal pains (Benos et al., 
2020). Ergonomic occupational risks include 
important hazards for the workers in the ag-
ricultural sector that are caused by environ-
mental factors (mainly working in cold or hot 
environments, noise, vibration, and exposure 
to chemicals) (Tambe et al., 2019). Not only 
the ergonomic or environmental risk factors 
but also farmers’ psychological factors are of 
significance in efforts to prevent safety risks 
in agricultural activities (Arabian et al., 2020; 
Kaewdok et al., 2020). Some researchers have 
emphasized the effects of issues relating to 
calmness (or depression) or stress as psycho-
logical factors in agricultural and horticultur-
al occupational hazards (Shin & Jeong, 2022).
Regarding the types of occupational risks, 

one can refer to the results of Fapojuwo et al. 
(2021) according to which the most import-
ant occupational risks among farm and or-
chard workers include falling from a height, 
slipping, ergonomic risks (like backache), 
side effects of pesticide and chemical fertiliz-
ers, cutting, and the side effects of using vari-
ous manual and mechanical machinery. Like-
wise, Bhattarai et al. (2016) reported that the 
most important injuries among farmers and 
gardeners in Nepal included cutting, injuries 
caused by burrowing, and the cuttings of skin. 
In their research, manual machinery was the 
main cause of occupational injuries. The next 
ranks were slipping during work, sharp tools, 
animal attacks, and falling from a height. Ma-
jdabadi et al. (2022) revealed that physical, 
chemical, and mechanical risks during plant-
ing and harvesting activities were the most 
abundant occupational risks that farmers 
were exposed to at work. However, in a study 
on farmers in the north of Iran, Sharifirad et 
al. (2022) found that the most common side 
effects and occupational injuries were related 
to ergonomics (e.g., backache) and the issues 
related to general health (hypertension). 
In a study on paddy farmers, Asamani (2022) 

also reported that cutting, ergonomic issues 
(e.g., backache), and general health issues 
were the most common occupational injuries 
and side effects. Similarly, Tabibi et al. (2018) 

and Shin and Jeong (2022) found that the 
most common diseases among workers in the 
agricultural sector were musculoskeletal dis-
orders (MSD) or ergonomic problems. How-
ever, Fragar et al. (2005) emphasized the im-
portant role of agricultural and horticultural 
implements (especially tractors and trailers) 
on severe occupational injuries and found that 
working with machinery in gardens was the 
most important factor causing occupational 
incidents. Jacobset et al. (2009) and Houshyar 
and Kim (2018) stressed the important role 
of the correct use of implements and machin-
ery and the correct ergonomic methods at 
work in reducing occupational injuries among 
farmers and gardeners. 
In Iran, there is no precise and up-to-date 

information on occupational injuries and oc-
cupational safety risks in the agricultural and 
horticultural sectors because most people in 
this sector have no work insurance and the 
causes of occupational injuries in this sec-
tor have not been recorded in an organized 
way. Also, most programs to cope with work 
incidents in the horticultural sector focus on 
post-accident treatment rather than on pre-
vention. Admitting that agricultural and horti-
cultural activities have high-risk factors in job 
security versus the other counterpart jobs, it 
can be claimed that identifying and evaluating 
the risk of occupational hazards in these pro-
fessions is a fundamental step in improving 
their safety level (Ran et al., 2023). So, given 
the nature of gardening and grape cultivation 
and its risky activities in northwest of Iran, 
the present study aimed to identify and as-
sessing the occupational safety risks among 
grape growers in Meshginshahr County (Ard-
abil province) and specify what occupational 
safety risks are most influential on the occur-
rence of occupational injuries. Therefore, the 
following are the specific objectives of the re-
search:
i. Identifying the most important occupation-

al safety risks among grape growers;
ii. Determining the level of exposure, likeli-

hood and consequences of occupational safe-
ty risks among grape growers;
iii. Determining the levels and rating of the 
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identified occupational safety risks; and
iv. Determining the variables distinguishing 

the risk levels of grape growers against their 
occupational hazards.

METODOLOGY 
The grape (Vitis vinifera L.) is one of the ma-

jor horticultural crops in northwest of Iran 
where it is mostly (about 95%) cultivated in 
Meshginshahr County (Ardabil province). The 
grape produced in this County has unique 
taste, color, and brittleness because the region 
has a specific climate and geography where 
vineyards are located at elevations of over 
1500 meters from sea level, its garden soils 
have high silica content, and there is a signif-
icant difference between the day and night 
temperature. The most important grape culti-
var in this region is of the seedless raisin type. 
The research was an applied study in goal, a 
quantitative-qualitative study in type, a field 
study in the control over variables, and a de-
scriptive-correlational study in the data col-
lection method. The statistical population was 
composed of all grape growers in Meshgin-
shahr County (N = 2145). The sample whose 
size was determined at 325 by Bartlett et al.’s 
(2001) table, was taken by multi-stage ran-
domization. The rural districts of Lahrud (the 
Lahrud region) and Qarah Su (the Fakhrabad 
and Arjaq regions) were selected from Mesh-
ghinshar County in northwest of Iran. This 
district accounts for 95 percent of the grape 
cultivation area in the province. Finally, the 
participants were randomly sampled from the 
target regions of Lahrud, Fakhrabad, and Ar-
jaq at sizes of 222, 58, and 45 people in pro-
portion to their grape grower populations, 
respectively.
The Delphi technique was adopted to iden-

tify the indices for assessing the grape grow-
ers’ occupational risks in the studied regions 
and determine their risk levels. The expert 
panel included 37 skillful local grape growers 
in the study site (based on the data provided 
by Agricultural Jihad Organization of Ardabil 
province and Meshginshahr County). The final 
indices of risk assessment were determined 
through three steps of referring to the experts 

(identifying initial indices, reaching a consen-
sus on the indices and their weights, and de-
termining the final indices) and were used in 
the next phase of the research. The diagnosis 
analysis method based on the Wilkes Lambda 
method was employed to account for the vari-
ables distinguishing the four groups of grape 
growers at different risk levels (including 1 
= low, 2 = moderate, 3 = high, 4 = very high). 
There are various theories about protective 
safety behaviours at work. Based on the na-
ture of this research about the occupation-
al and health risks and the literature review 
(Yazdanpanah et al., 2020; Wang et al., 2018; 
Bijani et al., 2022; Roozbahani et al., 2020; 
Ataei et al., 2022; Suess et al., 2024), the vari-
ables of PMT were also used, in addition to the 
personal variables, as the basis for comparing 
the respondent groups.
 The occupational risks of the grape growers 

were assessed by the 3D method of Melbourne 
University’s risk assessment. The rationale for 
the adoption of this method was the risk lev-
el of occupational hazards (to provide actual 
preventive solutions to better safeguard the 
respondents’ health), the transparency in re-
sults, and the acquisition of more precise in-
formation on the details of the respondents’ 
occupational risks than other risk assessment 
methods. The 3D method of risk assessment 
provided by Melbourne University is a modern 
tool of risk assessment and management that 
gives a systemic insight into risks, errors, and 
shortcomings and emphasizes occupational 
hazards and their risk levels more than oth-
er risk assessment methods (Dehghani et al., 
2020; OECD, 2018). According to Table 1, the 
assessment by this method is based on three 
dimensions: exposure to risk, the likelihood 
of the occurrence of risk aftermaths, and the 
consequences of the risk. The final rating for 
each risk (to determine the risk level) is cal-
culated by multiplying the ratings determined 
for the three dimensions. The risk levels for 
the respondents are also classified into four 
levels: extreme or explicit risk (a total rating 
of >20), high risk (a rating of 10-20), moder-
ate risk (a rating of 3-10), and low risk (a rat-
ing of <3) (Dehghani et al., 2020).
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Table 1
The Dimensions of Exposure, Likelihood (Mean Annual), and Consequences.

Exposure Rank Likelihood Rank Consequence Rank
Continuous 10 Almost definite 1 Disaster 20
Recurrent 6 Likely 0.6 Main 10
Occasionally 3 Possible 0.3 Moderate 5
Sporadic 2 Unlikely 0.1 Weak 2
Rarely 1 Rarely 0.05 Slightly 1

Survey instrument
The research instrument was a structured 

questionnaire composed of three sections. 
Section 1 was related to the grape growers’ 
demographics, including age (year), educa-
tional level, average annual income (million 
IRR), experience in vineyard work (year), gar-
den size (ha), and alike. Section 2 asked about 
the history of attending educational cours-
es (in hours) and recorded data on the use 
of pesticides and fertilizers at the vineyard 
and the type and rate of personal protective 
equipment use. Section 3 encompassed vari-
ables related to the protection motivation 
model, as well as items related to the status 
of occupational safety risk indices. Data were 
collected by a questionnaire and interview 

with the grape growers. The content validity 
of the research instrument was evaluated by 
a panel of professors at University of Moha-
ghegh Ardabili and experts at the Agricultural 
Jihad Organization and Occupational Health 
Centers of Ardabil province. Their corrective 
opinions were applied through several steps. 
The items that would measure the research 
variables were developed as an organized set 
of statements with a certain order and equal 
weights on Likert’s scales (from very low to 
very much on a range of 1-5 or from complete-
ly disagree to completely agree on a range of 
1-5). The other items were presented as open, 
dichotomous, or multi-dimensional questions 
as per the goals. Table 2 describes the main 
variables.

Table 2
The Description and Reliability of the Main Research Variables.

Variables Number of items Cronbach’s alpha Examples of items

The amount of use of 
personal protective 
equipment

8 0.71
-	 “Using gloves while working with tools”, 
“Using boots”, “Using a mask or cloth while 
spraying pesticides or fertilizers” and…

Perceived severity 7 0.79

-	 “It is imperative to pay attention to the side 
effects related to the non-observance of safe-
ty in the viticulture activity.”, “The side effects 
of carelessness in the horticulture activity 
will be more serious than other activities.” 
and…

Perceived vulnera-
bility 6 0.77

-	 “Possible incidents during horticultural 
work will definitely occur for me”, “The in-
juries and side effects of occupational safety 
risks in horticultural work will be significant 
for me.” and…

Perceived rewards 7 0.74

-	 “By reducing safety risks, I feel more ca-
pable of doing my job ctivities.”, “My job 
performance increases significantly by being 
trained in more safety and technical skills in 
working with gardening tools”, and…

Identifying and assessing occupational  ... / Sookhtanlou Sookhtanlou & KhoshnodifarKhoshnodifar.
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Response cost
7 0.80

-	 “The supply and use of personal protective 
equipment and measures to reduce occupa-
tional safety risks in viticulture are expensive 
for me.”, “It is, in my opinion, time-consum-
ing to take measures to reduce safety risks.”, 
and…

Attitude 7 0.73

-	 “Occupational risk management helps to 
maintain more health and increase efficiency 
and performance.”, “Maximum reduction of 
occupational safety risks is a basic principle 
for the permanence and stability of income 
and jobs.”, and…

Response efficacy 6 0.72

-	 “By improving the management of occupa-
tional risks, I will ultimately gain more finan-
cial savings.”, “Providing personal protective 
equipment and using safety instructions will 
increase peace of mind at work.”, and…

Intention 6 0.81

-	 “In the future, I intend to use more safety 
methods in my job.”, “I plan to prepare and 
use more suitable personal protective equip-
ment for working with gardening tools and 
spraying pesticides.”, and…

Self-efficacy 6 0.70

-	 “By acquiring more skills, I can reduce 
occupational safety risks more than before.”, 
“Using guidelines for reducing occupational 
risks is not so complicated and laborious for 
me.”, and…

RESULTS AND DISCUSSION
Based on the results, the mean age of the re-

spondents among the skillful grape growers 
(the Delphi method) was 41.78 years, and 
they had been formally educated for, on av-
erage, 14.31 years. Most skillful grape grow-
ers (40.36%) had 10-15 years of experience 
in viticulture with a mean of 10.54 years. The 
mean yield of most skillful grape growers was 
26.85 t/ha. The mean annual revenue of the 
respondents was 274.16 million IRR, and the 
mean garden size was 2.14 ha. Regarding the 
other variables, the mean annual off-farm 
revenue was 12.68 million IRR, the number 
of garden machinery pieces owned was 2.86 
(mostly horticultural trailer), the extent of 
using protective equipment was 2.13 items, 
and the history of attending occupational 
safety-related educational courses was 5.41 
hours. Among the sample of grape growers 
(the research sample), the mean age of the re-
spondents was 43.92 years with the highest 

frequency (34.3%) for the age range of 45-55 
years. They had been educated for, on aver-
age, 10.30 years. Most respondents (39.1%) 
had 12-18 years of experience in viticulture 
with a mean of 15.22 years. The mean yield of 
most farmers (51.6%) was 14.92 t/ha. Most 
respondents had an annual revenue of 173-
240 million IRR (59.8%) and a garden size of 
2 ha or smaller (42.6%). The mean family size 
was 4.09 people, the mean annual off-farm 
revenue was 101.550 million IRR, the num-
ber of garden machinery pieces owned was 
1.95 (mostly horticultural trailer), the ex-
tent of using protective equipment was 1.54 
items, and the history of attending occupa-
tional safety-related educational courses was 
1.91 hours. Most respondents in this research 
owned less than 2 ha of vineyard.
According to Table 3, the highest likelihood of 

risk occurrence is related to the risks of slip-
ping, bumping with objects, incidents caused 

Table 2
Continued
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by moving objects and tools, working with 
manual and mechanical tools, side effects of 
working with pesticides and chemical fertil-
izers, insect bites, stress, and other psycho-
logical issues, ergonomic issues, and general 
health. The highest rate of annual exposure 
is related to slipping and incidents while 
working with manual and mechanical tools. 
However, the highest possible consequences 
of occupational risks are related to the inci-
dents while working with machinery and the 
side effects of working with chemical pesti-
cides. This is often caused by soil moisture, 
the lack of skill in using instruments, espe-
cially machinery, and the fact that the oper-
ators of manual or mechanical instruments 
feel no need for the use of protective equip-
ment (such as suitable boots and clothes, 
thick gloves, goggles, and safety coverings in 
mechanical instruments). 
Based on the criteria of risk levels and the 

total risk rank in Figure 1, the four safety 
risks of working with mechanical tools (total 
rank: 100), incidents during working with 
manual tools (total rank: 50), side effects of 
the application of chemical pesticides, and 

ergonomic problems (backache, sore legs, 
sore hands, …) (total l rank: 30) were at the 
extreme risk level. On the other hand, the six 
safety risks identified at the high-risk level 
included slipping (total rank: 20), the throw 
of stones, wood, and brushwood (when 
working with garden tools) (total rank: 
18), sunburn, heatstroke, or frostbite (total 
rank: 18), incidents when handling objects 
and machinery (total rank: 15), insect bites 
(total rank: 12), and general health issues 
(fever, headache, digestive issues, …) (total 
rank: 12). Also, the three risks of bumping 
branches and objects (total rank: 4), acci-
dents during fires (total rank: 4.5), and stress 
and other psychological issues (total rank: 
4) were among the moderate risks, and the 
five risks of falling with a height (total rank: 
0.5), the falling of branches and objects (to-
tal rank: 1.2), the side effects of working with 
chemical fertilizers (total rank: 1.2), attacks 
by animals (total rank: 3), and depression 
(total rank: 0.05) were at the low risk level. 
The main cause of most safety risks for grape 
growers is carelessness, fatigue, and the non-
use of safety tools.

Figure 4. Determination of Occupational Risk Levels.

Identifying and assessing occupational  ... / Sookhtanlou Sookhtanlou & KhoshnodifarKhoshnodifar.
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Table 3
Various Risks and the Rating of Occupational Risk Types.

Risk Types
Dominant Cause

(% of respondents)

Exposure

(Rank)

Likelihood

(Rank)

Consequence

(Rank)
Total 
Rank

X1. Falling from a height Carelessness and fatigue 
(64.6%) Rarely (1) Unlikely (0.1) Moderate (5) 0.5

X2. Slipping Humidity and land slope 
(89.8%)

Continuous 
(10)

Almost defi-
nite (1) Weak (2) 20

X3. Fall of branches and 
objects Wind (61.2%) Sporadic (2) Possible (0.3) Weak (2) 1.2

X4. Bumping branches and 
objects

Carelessness and fatigue 
(82.8%) Sporadic (2) Almost defi-

nite (1) Weak (2) 4

X5. Accidents caused by 
moving objects and tools

Non-observance of stan-
dard handling procedures 
(69.2%)

Occasionally 
(3)

Almost defi-
nite (1) Moderate (5) 15

X6. Throwing stones and 
wood particles (while 
working with gardening 
tools)

Non-use of personal pro-
tective equipment in gar-
dening tools (71.5%)

Recurrent (6)
Likely

(0.6)
Moderate (5) 18

X7. Sunburn, heatstroke, 
or frostbite

Non-use of safety clothing 
and helmets (89.6%) Recurrent (6)

Likely

(0.6)
Moderate (5) 18

X8. Accidents when work-
ing with manual tools

Non-use of gloves and safe 
clothing (91.5%)

Continuous 
(10)

Almost defi-
nite (1) Moderate (5) 50

X9. Accidents when work-
ing with mechanical tools

Lack of Sufficient skill and 
precision (86.8%)

Continuous 
(10)

Almost defi-
nite (1) Main (10) 100

X10. Incidents related to 
fire Human errors (65.9%) Occasionally 

(3) Possible (0.3) Moderate (5) 4.5

X11. Side effects of work-
ing with chemical pesti-
cides

Non-use of proper person-
al protective equipment 
(87.4%)

Occasionally 
(3)

Almost defi-
nite (1) Main (10) 30

X12. Side effects of work-
ing with chemical fertil-
izers

Non-use of proper person-
al protective equipment 
(79.7%)

Sporadic (2) Possible (0.3) Weak (2) 1.2

X13. Insect bites Non-use of proper safety 
protection (83.6%) Recurrent (6) Almost defi-

nite (1) Weak (2) 12

X14. Animal attack
Non-use of suitable pro-
tection for the garden and 
carelessness (67.1%)

Sporadic (2) Possible (0.3) Moderate (5) 3

X15. Depression Loneliness (60.3%) Rarely (1) Rarely (0.05) Slightly (1) 0.05

X16. Stress and other psy-
chological problems

Climatic conditions 
and damage to the crop 
(62.2%)

Sporadic (2) Almost defi-
nite (1) Weak (2) 4

X17. Ergonomic problems 
(backache, sore legs, sore 
hands, etc.)

Lack of attention to safe 
physical activity at work 
(85.2%)

Recurrent (6) Almost defi-
nite (1) Moderate (5) 30

X18. General health prob-
lems (fever, headache, 
digestive problems, etc.)

Non-obsevance of health 
tips (77.6%) Recurrent (6) Almost defi-

nite (1) Weak (2) 12

Determining risk levels based on the total risk rank (Dehghani et al., 2020):
1. Extreme risk (A): A > 20; 2. High risk (B): 10 > B ≥ 20; 3. Moderate risk (C): 3 > B ≥ 10; 4. Low risk (D): D ≤ 3
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According to Table 4, the highest frequency of 
the respondents (31.38%) was related to the 
high-risk level, whereas the respondents with the 
low risk level were the least abundant (21.23%). 

Table 4
 The Frequency of Various Levels of Occupational Safety Risks Identified.

Risks at the extreme level show the critical condi-
tions in the planning and management of safety 
behaviors of grape growers and call for urgent 
measures to resolve or mitigate the risk level.

The respondents were classified into four groups 
(1= low, 2= moderate, 3= high, and 4= extreme) 
regarding the risk level. According to the results 
of Wilkes Lambda for the function fitting (0.268; 
P< 0.01), the first diagnostic function could opti-
mally distinguish the four groups of the respon-
dents. Also, the canonical correlation, variance 
percentage, and χ² were estimated at 0.773, 76.3, 
and 406.190 at the 1 percent significance level, 
showing the function’s acceptable differentiation. 
According to Table 5, a total of 14 variables (in-
cluding demographic characteristics, the amount 
of use of personal protective equipment, and the 
component of the protection motivation model) 
were included in the analysis. All variables, ex-
cept for age and experience in viticulture, were 
significant at the 1percent and 5 percent levels 

(the variables of yield and garden size) in distin-
guishing the four groups of the respondents. Ac-
cording to the results of the structure matrix, the 
most influential variables in distinguishing the 
four groups of the respondents were, in terms of 
importance, perceived severity (0.554), response 
cost (0.553), and self-efficacy (0.509). Also, the 
analysis showed that the total accuracy of the 
prediction of the respondent groups was estimat-
ed at 63.8 percent. This finding is consistent with 
the results of Neisi et al. (2020), Yazdanpanah et 
al. (2020), Wang et al. (2018), Suess et al. (2024), 
and inconsistent with the results of Bijani et al. 
(2022) (about the variables of response cost 
and self-efficacy) and Ataei et al. (2022) (about 
the variables of perceived severity and response 
cost).

Table 5
  Result of the Diagnosis Analyses (Canonical Discriminant Function Coefficients).

Independent variables Wilks’ 
Lambda F p-value Canonical 

coefficients
Structure

matrix
Age 0.847 18.876 0.438 0.331 0.010
Education 0.894** 12.416 0.000 -0.247 0.300
Experience in viticulture 0.878 14.535 0.320 0.011 -0.013
Yield (ha) 0.973* 2.925 0.034 -0.116 0.155
Garden size 0.789* 8.723 0.019 -0.162 0.194
Average annual income 0.653** 55.509 0.000 0.669 -0.201
The amount of use of personal protective equipment 0.654** 55.496 0.000 0.480 0.312
Perceived severity 0.932** 7.623 0.000 -0.049 0.554
Perceived vulnerability 0.943** 6.287 0.000 -0.196 -0.185
Perceived rewards 0.859** 17.236 0.000 -0.233 -0.197
Response cost 0.711** 42.477 0.000 0.123 0.553
Response efficacy 0.821** 22.810 0.000 0.080 -0.281

Risk level Risk range Frequency Percent Cumulative percent

A. Extreme A > 20 71 21.85 21.85
B. High 10 > B ≥ 20 102 31.38 53.23
C. Moderate 3 > B ≥ 10 83 25.54 78.77
D. Low D ≤ 3 69 21.23 100
Sum - 325 100 -

Identifying and assessing occupational  ... / Sookhtanlou Sookhtanlou & KhoshnodifarKhoshnodifar.



In
te

rn
at

io
na

l J
ou

rn
al

 o
f A

gr
ic

ul
tu

ra
l M

an
ag

em
en

t a
nd

 D
ev

el
op

m
en

t, 
14

(2
), 

20
3-

21
5,

 Ju
ne

 2
02

4.

212

Continued

Self-efficacy 0.893** 12.533 0.000 0.010 0.509

Intention 0.954** 5.011 0.002 0.169 0.342
Eigen value = 1.482; Canonical correlation = 0.773; Wilks’ Lambda = 0.268 and Sig.: 0.000; Chi-square: 406.190 
and df: 39; % of Variance = 76.3

a.	 63.8% of original grouped cases correctly classified.

**Significant at p<0.01; *significant at p<0.05.

CONCLUSIONS 
This research aimed to identify and analyse vari-

ous occupational safety risks of grape growers in 
northwest of Iran (Meshginshahr County, Ardabil 
province). Obviously, grape growers’ protective 
behaviour is influenced by various factors and 
this research was confined to demographic fac-
tors and the components of the protection moti-
vation model among the respondents. Based on 
the results, most respondents (31.38%) were at 
the severe occupational safety risk level, so the 
need for developing plans to reduce occupation-
al risks is at a critical level, necessitating urgent 
measures for, at least, the safety risks at higher 
severity levels.
Among the occupational safety risks, grape 

growers have always been faced with slipping 
and accidents when working with manual and 
mechanical tools. In other words, these safety 
risks have been more recurrent than the other 
risks. Based on the overall risk rating, the most 
dangerous occupational safety risks among the 
grape growers were accidents when working 
with mechanical tools, accidents when working 
with manual tools, side effects of working with 
chemical pesticides, and ergonomic problems, 
respectively. It seems that there is a deep knowl-
edge and skill gap among grape growers (with 
different occupation safety risk levels) in how to 
use mechanical and manual tools, how to work 
with chemical pesticides, and what ergonom-
ic practices to be taken care of at work. In fact, 
most grape growers feel a lower perceived need 
and severity for adhering to safety principles and 
gaining more skill and knowledge about work-
ing with tools. Regarding manual and mechani-
cal tools, it is therefore recommended to plan for 
developing a guideline for making the installa-
tion of safety coverings compulsory. Also, safe-
ty and educational posters in native languages 

must be provided by equipment manufacturers, 
assemblers, and retailers in order to partially 
improve occupational safety. Clearly, safety can 
significantly be improved by holding educational 
courses by local and governmental institutions 
as to how to use mechanical and manual tools 
that are widely used in grape culture, why safety 
precautions must be observed when using and 
handling chemical pesticides, why personal pro-
tective equipment must be used, and what the 
sound way of physical activities is in gardens in 
the studied regions.
Other findings revealed that perceived severity, 

response cost, and self-efficacy were the most 
effective variables in distinguishing the respon-
dents based on their occupational safety risk lev-
els. In this regard, it is recommended to increase 
grape growers’ awareness and perceived sever-
ity of the importance of observing safety points 
and enhancing their occupational skills by mak-
ing plans in mass media and using brochures, 
flyers, and posters about the implications of oc-
cupational safety risks. They must also be pro-
vided with low-interest loans in the context of 
safety improvement and development programs, 
and their access must be facilitated to technical 
support as per the regular visits of technical and 
safety experts from the vineyards in order to im-
prove their production and safety activities. 
Since self-efficacy was found to be a principal 

component in grape growers’ sound encounter 
with safety behaviours, it seems that identifying 
and introducing role model farmers who adhere 
to safety regulations and holding visits from se-
lected vineyards of the region to increase the 
technical and safety skills of grape growers can 
play a significant role in enhancing their moti-
vation to improve their occupational safety be-
haviour. In this respect, the safety risks of grape 
growers can effectively be reduced by enacting 
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regulations about issuing technical competency 
to grape growers to procure mechanical tools, 
including support subsidies in the programs for 
procuring personal protective equipment and 
holding technical training courses about how to 
work with mechanical tools and the sound prin-
ciples of ergonomics at work.
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