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ABSTRACT

Introduction: Agriculture, employing over 1.1 billion workers worldwide, remains among the most
hazardous occupations. The concept of safety culture provides a comprehensive framework for preventing
injuries, showing that unsafe behaviors mainly reflect organizational norms rather than individual
negligence. Thus, focusing solely on individual interventions is insufficient; lasting improvement requires
organizational and managerial commitment. Despite its recognized importance, few studies in Iran have
examined how safety culture relates to farmers’ safety behaviors—a critical gap this study addresses by
identifying key predictors of safety performance among Iranian agricultural workers.

Material and Methods: A cross-sectional study was conducted in 2024 among 303 agricultural workers
selected via convenience sampling. Data were collected using standardized questionnaires on safety
culture and performance validated in Iran (Cronbach’s a > 0.70). Analyses were performed in SPSS and
AMOS 23 using descriptive statistics and structural path analysis with a significance level of p < 0.05.

Results: Participants scored highest on personal priority and need for safety (80.19 + 12.02) and lowest
on organizational priority for safety (46.08 + 17.09). Workers without accident history had significantly
higher safety culture scores than those with incidents (p = 0.008). Path analysis showed that safety culture
constructs explained 66% of the variance in safety performance. Management commitment and personnel
collaboration showed the strongest total effect (8 = 0.745, 95% BC bootstrap Cl: 0.688—0.790), followed by
safety communication (B =0.310, 95% BC bootstrap Cl: 0.157-0.457) and formal safety training (§ = 0.229,
95% BC bootstrapCl: 0.136—0.325) (all p < 0.001).

Conclusion: Overall, safety culture and performance in agriculture were moderate. Despite workers’
positive attitudes, safety has not yet become an institutionalized value. The model identified management
commitment, communication, and training as key factors for improving safety performance. Integrating
safety into agricultural policy and ensuring continuous, management-supported training are essential.
Future longitudinal and mixed-method studies should explore the evolving nature of safety culture in this
context to sustain its progress.
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1. INTRODUCTION

Agriculture is a cornerstone of the global
economy, employing more than 1.1 billion people
and playing a vital role in food security and public
health. Despite its socioeconomic importance,
it remains one of the world’s most hazardous
occupations. Agricultural workers are routinely
exposed to a wide range of physical, chemical,
biological, and ergonomic hazards, including
agricultural machinery, tractors, livestock, manual
handling, pesticides, long working hours, and
seasonal workloads, all of which contribute to a
persistently high burden of occupational injuries
and illnesses in both developed and developing
countries. However, reliable surveillance of
occupational injuries in agriculture remains
limited because of fragmented reporting systems
and inadequate national databases, making it
difficult to accurately estimate the true burden of
work-related injuries and develop evidence-based
preventive strategies.

These challenges are particularly relevant
in Iran, where agriculture represents a major
economic sector and employs a substantial
proportion of the workforce. Iranian agricultural
workers face diverse occupational risks, including
musculoskeletal disorders, farm-related
injuries, and pesticide poisoning. Nevertheless,
comprehensive occupational health surveillance
and reporting systems remain underdeveloped,
resulting in limited epidemiological evidence and
insufficient occupational health service coverage to
support informed decision-making.

Traditional occupational safety theories
have consistently emphasized unsafe acts and
unsafe conditions as the primary determinants of
workplace accidents. However, growing evidence
suggests that unsafe behaviors are not merely
individual choices but are strongly influenced by
organizational factors, particularly safety culture.
Safety culture encompasses the shared values,
beliefs, perceptions, and behavioral norms that
shape how workers perceive risks, prioritize safety,
and comply with safe work practices. A strong
safety culture has consistently been associated with
improved safety performance and reduced accident
rates across high-risk industries, highlighting the
importance of organizational interventions beyond
individual behavior change.

Current theoretical frameworks conceptualize
safety culture as a multidimensional construct
comprising organizational, environmental, and
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perceptual domains. Organizational dimensions,
such as supportive work environments, safety
training, and workplace conditions, provide
the structural foundation for safe behavior,
whereas perceptual dimensions, including safety
communication and individual and organizational
safety priorities, influence workers’ safety attitudes
and participation. Previous meta-analyses and
causal modeling studies indicate that these
dimensions influence safety outcomes through
both direct and indirect pathways.

Despite growing evidence from industrial
settings, research on safety culture in agriculture
remains limited, particularly in developing
countries. Existing agricultural studies have
focused primarily on physical hazards and
occupational injuries, with limited attention to
the organizational and psychosocial mechanisms
underlying safety compliance. Moreover, no study
has comprehensively examined how multiple
dimensions of safety culture collectively predict
safety compliance among Iranian agricultural
workers. Therefore, this study aimed to identify the
multidimensional predictors of safety compliance
among Iranian agricultural workers, providing
evidence to support targeted interventions,
occupational health policies, and sustainable injury
prevention strategies.

2. MATERIAL AND METHODS

This analytical cross-sectional study was
conducted in 2024 in Iran among employees of
a large agricultural company engaged in diverse
agricultural activities, including crop and animal
production, aquaculture, and ornamental plants,
employing about 800 workers. The sample size was
estimated using Cochran’s formula (p = 0.5, d = 0.04,
z = 1.96), yielding 260 participants; to account for
non-responses, 10% was added, resulting in a final
sample of 303 workers. Sampling was performed by
convenience over two months. Inclusion criteria were
at least one year of work experience, basic literacy,
willingness to participate, and ability to complete
the questionnaire. Ethical approval was obtained
from the Ethics Committee of Zanjan University of
Medical Sciences, and written informed consent was
secured from all participants.

Data were collected using a structured
questionnaire comprising three sections: (1)
demographic information (age, gender, marital
status, job title, experience, accident history, safety
training, and education); (2) safety culture, assessed
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by the validated Persian version of Arghami et al’s
questionnaire encompassing seven dimensions
such as management commitment, supportive
environment, communication, and training; and
safety performance, measured by the validated
Persian version of Rajabi et al’s four-item scale. All
responses were rated on a five-point Likert scale
and normalized to a 100-point scale, with higher
scores indicating stronger safety culture or safer
behaviors.

Data analysis was conducted with SPSS and
AMOS version 23. Descriptive statistics (mean,
standard  deviation, frequency, percentage)
summarized demographic and key study variables.
Data normality was checked via skewness and
kurtosis, confirming suitability for parametric
tests. Independent t-tests and one-way ANOVA
were used to examine group differences. Structural
relationships were modeled through path analysis
with maximum likelihood estimation in AMOS.
Model fit was assessed using x°, GFI, RMSEA,
CFI, IF], and TLI indices, following accepted SEM
standards. Statistical significance was set at p < 0.05.

3. RESULTS AND DISCUSSION

A total of 303 agricultural workers participated,
with a mean age of 39.1 + 6.5 years and mean work
experience of 12.8 + 6.6 years. All were employed
under fixed-term contracts. The mean safety
performance score was 65.9 + 16.0 and the mean
safety culture score was 64.7 + 20.8, reflecting
moderate levels. Among the safety culture
dimensions, personal safety priority scored highest,
while organizational safety priority scored lowest,
indicating a gap between individual attitudes and
organizational commitment to safety.

Independent t-tests revealed that workers
without accident histories reported significantly
higher safety culture scores than those with such
histories (p = 0.008), although differences in safety
performance were not significant. Path analysis
indicated that safety culture explained %66 of the
variance in safety performance, representing a
robust model fit. The strongest direct predictors
were management commitment and worker
cooperation (P = 0.745), safety communication
(B =0.310), formal safety training (§ = 0.229), and
personal safety priority (p = 0.204).

These findings highlight the pivotal influence
of organizational and managerial factors on safety
performance. Although workers personally valued
safety, safety had not yet been institutionalized
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as an organizational priority. The relatively low
score for organizational safety priority suggests
that existing safety policies may be symbolic and
insufficiently operationalized. Likewise, the low
score for supportive environment indicates limited
perceived organizational support, which prior
research links to reduced safety participation and
loyalty. Conversely, the high score for personal
safety priority shows that workers consider safety
a personal necessity—yet such commitment
is difficult to sustain without institutional
reinforcement.

These results align with previous studies
across high-risk sectors. Zohar and Cooper
emphasized that management commitment
must be internalized at all organizational levels
to foster a strong safety culture. Similar findings
from petrochemical, healthcare, and mining
sectors confirm that managerial commitment,
communication, and continuous training are key
predictors of safe behavior. In the agricultural
context, where organizational structures are often
fragmented, strengthening these elements is
particularly critical.

Workers with accident histories reported
significantly lower perceptions of safety culture,
suggesting diminished trust in safety systems.
Targeted post-incident interventions, transparent
corrective actions, and renewed managerial
engagement are essential to restoring confidence
and reducing repeated unsafe practices. Effective
communication also emerged as a core mechanism
for enhancing safety, as it ensures procedural
clarity, collaboration, and confidence among
workers. Finally, formal training was a significant
predictor of safe performance, though training
alone is insufficient without managerial follow-up
and systemic reinforcement.

4. CONCLUSIONS

This study demonstrates that safety culture
in Iranian agriculture remains at a moderate
level. While individual workers show high safety
awareness, organizations have yet to institutionalize
safety as a strategic organizational value. Path
analysis confirmed that safety culture dimensions
explained approximately two-thirds of the
variance in safety performance, with management
commitment, worker  cooperation, safety
communication, and formal training identified as
the strongest predictors.

These findings indicate that policymakers and
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managers must ensure adequate resource allocation,
integrate safety into decision-making processes,
and establish transparent communication systems.
Training programs should be continuous, practical,
and context-specific; however, their effectiveness
depends largely on visible managerial commitment
and sustained organizational support. Furthermore,
post-incident interventions are vital to restoring
workers’ trust and preventing recurring cycles of
mistrust and unsafe behavior.

Future research should employ longitudinal
and mixed-method designs to capture the evolving
dynamics of safety culture, examine diverse
agricultural settings, and explore interactions
between organizational policies and individual
safety behaviors. Strengthening safety culture in
agriculture not only promotes workers' health and
well-being but also enhances long-term productivity
and contributes to national food security.
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