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Abstract

Objectives: : Inappropriate workplace design and neglect of ergonomics and
safety reduce productivity and increase organizational costs. This study aimed
to investigate the relationship among safety climate, ergonomic climate,
individual performance, and the approximate PALY index.

Methods: This cross-sectional analytical study was conducted in 2025 among
420 employees from six food companies in Urmia, Iran. Data were collected
using validated questionnaires assessing safety climate, ergonomic climate,
and individual work performance, and a productivity evaluation form was
employed to calculate the approximate PALY index. Data were analyzed
using Mann-Whitney U, Kruskal-Wallis, Spearman's correlation, and linear
regression.

Results: A strong positive correlation was found between safety climate and
ergonomic climate (p = 0.84, p < 0.01). Safety climate showed a weak positive
correlation with individual performance (p = 0.12, p = 0.01). Multiple linear
regression revealed that ergonomic climate (f = 0.28, p < 0.001) and company
of employment (B = -0.31, p < 0.001) were significant predictors of individual
performance. In contrast, work experience (B = 0.87, p < 0.001) and company
of employment (B = -0.08, p < 0.001) were significant predictors of the
approximate PALY index.

Conclusion: The strong correlation between safety and ergonomic climate
highlights their synergy. Ergonomic climate (not safety climate) is an
independent predictor of individual performance, whereas work experience is
the strongest predictor of the approximate PALY index. The lack of association
between self-rated performance and the approximate PALY index reveals a
deep perceptual gap between employee self-assessment and managerial
evaluation.
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Extended Abstract

Background and Objective

Safety and ergonomics are among the most critical
factors influencing employee health and organizational
productivity. Safety climate refers to employees'
shared perceptions of the priority given to safety within
their organization, while ergonomic climate reflects
their perception of organizational support for proper
workplace design. Both constructs may influence
employee performance and organizational outcomes.
The Productivity-Adjusted Life Year index (PALY), a
novel economic metric, enables assessment of the
economic consequences of changes in labor
productivity. The standard PALY is inherently a
longitudinal measure requiring time-series data for
accurate calculation. Therefore, this study employed an
approximate index based on cross-sectional
productivity assessment. Given limited evidence on the
simultaneous association of these constructs in the
food industry, this study aimed to investigate the
relationship between safety climate, ergonomic
climate, individual performance, and the approximate
PALY index among food industry workers in Urmia, Iran.

Materials and Methods

This cross-sectional analytical study was conducted in
2025 across six food industry companies in Urmia,
Iran. The initial target population included 24 active
companies, but only six agreed to participate. The
sample size was calculated as 358 using a standard
formula and increased to 420 to account for potential
attrition. Sampling was performed randomly from a
complete employee roster using a random numbers
table. The primary inclusion criteria were at least two
years of full-time work experience and the absence of
active disease. Data were collected using the
Ergonomic Climate Questionnaire by Hoffmeister and
colleagues, the Safety Climate Questionnaire by
Ghahramani and Khalkhali, and the Individual Work
Performance Questionnaire by Koopmans and
colleagues. Ergonomic climate was assessed across
four dimensions, including management
commitment, employee participation, hazard
identification and control, and ergonomic knowledge.
Safety climate was evaluated through seven
dimensions, including management commitment,
employee participation, good safety practices, safety
competence, safety procedures, accountability, and
supportive environment. Individual performance was
measured across three dimensions, including task
performance, contextual performance, and
counterproductive work behaviors. To estimate the
approximate PALY index, each direct supervisor rated
their employee's productivity using a researcher-
developed structured form on a scale of zero to one
hundred percent. This score was converted to a zero-
to-one scale and then multiplied by years of work
experience. This approach relies on the simplifying
assumption that productivity remained constant
throughout employment history, which is an

acknowledged limitation. The evaluation was
conducted independently, with supervisors not
having access to employee questionnaire responses.
Data were analyzed using Spearman correlation,
Mann-Whitney U, and Kruskal-Wallis tests at a
significance level of 0.05, as well as linear regression

Results

Of 420 participants, 306 were male, and 114 were
female. The mean age was 39.25 years, and the mean
work experience was 10.49 years. Most participants
worked in technical and production units. The mean
safety climate score was 3.75, and the ergonomic
climate score was 3.68. Within safety climate, safety
competence had the highest mean, and good safety
practices had the lowest. Within ergonomic climate,
management commitment received the highest rating.
The mean individual performance score was 3.43, and
the mean approximate PALY was 8.99 years. Overall,
Cronbach's alpha values were acceptable at 0.96 for
ergonomic climate, 0.95 for safety climate, and 0.75 for
individual performance. However, the reliability of
certain subscales, including task performance and
supportive environment, fell below the recommended
threshold of 0.70. Spearman correlation analysis
revealed a strong positive relationship between safety
climate and ergonomic climate and a weak but
significant positive correlation between safety climate
and individual performance. No significant correlation
was found between ergonomic climate and individual
performance. The approximate PALY showed no
significant associations with any main study variables.
Given the approximate nature of this index, these
findings should be interpreted cautiously. The mean
approximate PALY was significantly higher in men than
in women and in married individuals compared to
single individuals. The approximate PALY increased
significantly with age and work experience. The total
approximate PALY was 3,777.55 productivity-
equivalent years, compared with 4,404 actual working
years, indicating 626.45 lost productivity-equivalent
years. In the multiple linear regression analysis,
ergonomic climate (B =0.28, p <0.001) and company of
employment (B = -0.31, p < 0.001) were significant
predictors of individual performance. In contrast, work
experience (B =0.87, p <0.001) and company of service
(B =-0.08, p < 0.001) were significant predictors of the
approximate PALY index.

Discussion

The strongest finding was the high correlation between
safety climate and ergonomic climate, suggesting that
both constructs reflect different aspects of a shared
organizational culture. The absence of a significant
relationship between ergonomic climate and individual
performance likely relates to the repetitive, structured
nature of food industry jobs, which limits visible
variation in individual performance. Ergonomic effects
may also manifest over longer timeframes through
mediators such as reduced fatigue and burnout, which
were not measured in this study. Direct comparison




with prior PALY studies is difficult due to fundamental
methodological differences, as existing research has
been conducted primarily in chronic disease contexts
using longitudinal data and standard PALY
methodology. The lack of alignment between self-rated
performance and the approximate PALY index indicates
that employee self-assessments do not necessarily
correspond with supervisor productivity evaluations,
underscoring the importance of multi-source
assessment approaches.

Conclusion
Safety climate and ergonomic climate are strongly

correlated and complementary constructs, highlighting
the need to address both safety programs and
ergonomic interventions in the food industry. Key
limitations include the cross-sectional design, the use
of an approximate rather than a standard PALY, the
absence of multivariate control for confounders, and
the suboptimal reliability of certain subscales. The
findings can inform the design of occupational health
and productivity improvement programs in the food
industry. Future research should employ longitudinal
designs and multi-source measurement approaches to
clarify the complex causal pathways linking ergonomic
conditions, safety culture, and sustained productivity.
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