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Extended Abstract

Introduction

The purpose of the present study was to construct and standardize a comprehensive safety assessment
guestionnaire specifically designed for bodybuilding gyms, based on the Risk Priority (RP) method.
The increasing popularity of bodybuilding and resistance training, alongside the rapid growth of urban
fitness centers, has heightened the need for systematic safety evaluation tools capable of identifying,
guantifying, and preventing risks within gym environments. Despite the existence of general
occupational safety standards, few instruments are tailored to the unique characteristics of sports
facilities—particularly gyms equipped with heavy resistance machines, free weights, electrical
devices, and dense user traffic. The absence of standardized assessment tools has led to inconsistent
safety practices, varying managerial interpretations of risk, and preventable injury rates among gym
members. Therefore, the development of a scientifically validated, context-specific questionnaire can
serve as a valuable instrument for gym managers, policymakers, and safety supervisors, enabling
them to assess safety performance systematically, prioritize hazards, and implement targeted
interventions to reduce injuries and operational risks.

Methodology

The instrument development process began with a comprehensive review of theoretical literature on
sports facility safety, risk assessment frameworks, ergonomics, and occupational hazard prevention.
This phase also involved consultations with experienced gym managers and academic experts
specializing in sports safety, facility management, and public health. Based on this preliminary work,
a 70-item questionnaire was drafted, structured around common risk factors found in bodybuilding
gyms, including equipment condition, hygiene practices, training supervision, facility layout,
emergency preparedness, and user behavior.

To evaluate the initial version of the instrument, face and content validity were assessed by experts in
sports safety and human factors engineering. During this phase, nine items were identified as
redundant or conceptually overlapping and were therefore removed, resulting in a refined 61-item
guestionnaire. The instrument was then organized into two overarching dimensions consistent with
the RP framework: (1) hazard severity and (2) likelihood of hazard occurrence. These two dimensions
allow for a nuanced assessment of risk, enabling managers to classify hazards according to their
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seriousness and probability, thereby supporting more informed decision-making in safety
management.

The main field study was conducted with a sample of 183 gym managers from bodybuilding facilities
in Karaj, Iran. Participants were selected based on their managerial experience and familiarity with
safety procedures. Data collection involved on-site assessment of gym conditions, followed by
completion of the questionnaire. Statistical analyses were conducted in two phases. First, exploratory
factor analysis (EFA) was employed to identify latent constructs underlying the guestionnaire items
and to refine the dimensional structure of the instrument. Second, confirmatory factor analysis (CFA)
using SmartPLS software was performed to verify the factor structure obtained from the EFA and to
assess construct validity, convergent validity, discriminant validity, and reliability indices.

Results

The exploratory factor analysis revealed a stable and interpretable eight-factor structure that aligns
well with established theoretical and practical dimensions of gym safety. These eight components
included: (1) Sanitary Facility Safety—covering ventilation, cleanliness, and hygienic maintenance;
(2) Accessibility—including ease of movement, entry/exit safety, and user flow; (3) Space Safety—
related to spatial layout, crowding, and emergency pathways; (4) Equipment Safety—covering
maintenance, operational conditions, and stability of gym equipment; (5) Work Safety—evaluating
safe work practices by employees, trainers, and staff; (6) Hygiene—assessing personal hygiene
compliance, disinfection protocols, and exposure to contaminants; (7) Training-Based Safety—
addressing user instruction, staff qualifications, and quality of supervision; and (8) Facility
Infrastructure Safety—including electrical safety, illumination, flooring conditions, and emergency
equipment.

These eight components collectively accounted for a substantial portion of total variance, suggesting a
strong structural foundation for the instrument. The factor loading patterns demonstrated conceptual
clarity, and no problematic cross-loadings were observed. The findings indicate that gym safety is
multi-dimensional and influenced by both environmental conditions and human behavior.

The confirmatory factor analysis further supported the validity of the eight-factor model. Composite
reliability (CR), Cronbach’s alpha, and average variance extracted (AVE) values met or exceeded
acceptable thresholds, indicating strong internal consistency and convergent validity. Discriminant
validity assessments confirmed that each factor represented a distinct dimension of safety, reducing
concerns regarding conceptual overlap among constructs. Model fit indices obtained through
SmartPLS demonstrated good alignment between the proposed factor structure and the observed data.
Overall, the quantitative analyses confirmed that the questionnaire possesses strong psychometric
properties and can serve as a reliable and valid tool for comprehensive safety assessment in
bodybuilding gyms. The RP-based scoring system provides an actionable framework, enabling
managers to identify high-risk areas, estimate risk priority levels, and implement corrective measures
before accidents occur.

Discussion and Conclusion

The results of this study provide robust evidence supporting the utility and scientific rigor of the
newly developed Gym Safety Assessment Questionnaire. By integrating theoretical foundations,
expert insights, and empirical validation, the instrument offers a systematic approach to evaluating
safety conditions in bodybuilding gyms. Its multidimensional structure captures the complex interplay
between environmental factors, equipment conditions, managerial practices, and user behavior. As
such, the questionnaire can function as an effective checklist for identifying safety deficiencies,
prioritizing them based on risk severity and likelihood, and guiding interventions aimed at injury
prevention and operational improvement.

In practical terms, gym managers can use this tool to conduct regular safety audits, prepare for
regulatory inspections, enhance staff training programs, and establish consistent safety protocols.
Policymakers and sports organizations may also adopt the questionnaire as a standard reference in
accreditation systems or facility licensing processes. Ultimately, the widespread use of such a
validated instrument can contribute to a safer training environment for gym members, promoting
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health, increasing user satisfaction, and reducing the burden of preventable injuries within sports
facilities.
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