[ Downloaded from johe.umsha.ac.ir on 2026-06-27 ]

JOHE

Journal of Occupational Hygiene Engineering

J Occup Hyg Eng, 2023; 10(4): 251-264. Doi: 10.32592/joohe.10.4.251
https://johe.umsha.ac.ir

UMSHA Press

Check for
updates

Presenting an Explanatory Model of the Relationship
between Ergonomic Climate and Job Stress using the
Adaptive Neuro-fuzzy Inference System

Teimour Allahyari’”™ ', Hojjat Nasiri?

1. Urmia University of Medical Sciences, Occupational Health Engineering Department, Faculty of Health, Urmia
University of Medical Sciences, Urmia, Iran
2. Urmia University of Medical Sciences, Urmia, Iran

Abstract
Article history: Background and Objective: Ergonomic climate reflects employees'
Eec_e'vjd; (;SOAlthgSt gg;z understanding of organizational emphasis on job design and modification
evised: ctober 9 . . .
Accepted: 19 October 2023 in order to improve "operational performance" and "employee well-being.
ePublished: 10 December 2023 Job stress is a growing problem worldwide, affecting employee well-being

and organizational productivity". The present study aimed to provide a
model to explain job stress centered on ergonomic climate using the
adaptive neuro-fuzzy inference system approach.

Materials and Methods: This research was conducted based on an applied
design. The statistical population of the current research is the healthcare
workers of one of the hospitals in Urmia. To this end, 376 questionnaires
were collected from this population. Cronbach's alpha was used to

GomErinig | STWEE  IEel determine reliability. Adaptive Neuro-Fuzzy Inference System (ANFIS) is a
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Engineering Department, Faculty of uncertainties. ANFIS was used to model the present research. The model
Health, Urmia University of Medical was validated through Root Mean Squared Error (RMSE), mean absolute

Sciences, Urmia, Iran error, and R2 evaluation criteria.

Results: The mean scores of hospital ergonomic climate and job stress were
obtained at 122.69+ 34.41 and 96.13+ 18.35, respectively. the correlation
coefficient between ergonomic climate and job stress for 376 data was
calculated at -0.63. The RMSE for the training data in the fuzzy c-means
clustering method was 0.02.

Conclusion: Ergonomic climate and its dimensions, including operational
performance and employees' well-being, have an inverse relationship with
employees' job stress. Compared to the evaluation criteria of the model,
the presented model can predict employees' job stress using ergonomic
climate and its related dimensions with a lower mean error, indicating the
accuracy and reliability of the model.
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Extended Abstract

Background and Objective

The concept of ergonomics is defined as 'employees'
perception of organizational focus on the design and
modification of work to maximize both the
performance and well-being outcomes [1]. The
framework of ergonomics can be used to design and
modify work to improve operational performance, as
well as the health and well-being of employees [2].
As the organization's human resources, employees
play a crucial role in enhancing productivity and
effectiveness. Some variables considered in
employee health and well-being include the level of
injury and illness, job satisfaction, stress,
absenteeism, and work-life balance [3, 4]. Work-
related stress has detrimental effects on both physical
and mental health, resulting in hypertension,
anxiety, depression, and heart attacks [5]. Individuals
in various professions experience different levels of
work-related stress [6].

Sources of work-related stress can include conflicts
with colleagues or supervisors, constant changes,
and job security threats. Now, more than ever,
work-related stress threatens the health of
employees and, in turn, healthcare organizations
[7, 8]. Working in healthcare settings and
environments can be physically stressful. Nursing,
in particular, is a high-stress occupation, and nurses
experience work-related stress and its negative
consequences, including fatigue and emotional
distress. The benefits of ergonomics in nursing
include improving the quality of nursing care and
reducing employee job burnout [9]. One precise
measurement tool for ambiguous and nonlinear
concepts is fuzzy logic-based inference systems
[10]. Soft computational approaches, such as
artificial neural networks and fuzzy inference, have
been extensively used for modeling expert behavior
[11]. In light of the aforementioned issues, the
present study aimed to provide an explanatory
model for the relationship between ergonomics and
work-related stress of hospital employees using an
adaptive neuro-fuzzy inference system approach.

Materials and Methods

The distribution of questionnaires to the target
community and their collection was designed
through administrative automation and Google
paper forms. At this stage, the researcher provided
necessary explanations to colleagues on how to
complete the questionnaires in the hospital
departments. Subsequently, data were recorded in
a matrix format in Excel and SPSS for the
implementation phase. The final stage involved
data analysis and drawing conclusions.
Hypotheses one and two were statistically
analyzed (descriptive) using SPSS software
(version 27). Hypotheses three to nine were
modeled and evaluated using a program written in
MATLAB. The effects of independent variables on
dependent variables were analyzed (Sensitivity
Analysis), demonstrating the impact of each
variable on the performance of the model for
estimating the output value.

The statistical population consisted of healthcare
workers employed in one of the hospitals in Urmia.
The sampling method in this study was purposive
and practical, and the sampling was performed by
the census method, signifying that all healthcare
workers(n=526) were included in the study. The
only exclusion criterion was the unwillingness and
dissatisfaction of the employees to participate in
this research. After distributing the questionnaires,
ultimately, 376 questionnaires were returned and
deemed usable. The Health and Safety Executive
(HSE) work-related stress questionnaire was used to
assess work-related stress. In this study, a
combination of fuzzy systems and neural networks
called Adaptive Neuro-Fuzzy Inference Systems
(ANFIS) was used. It is used for system modeling
through a set of input/output data and employing
adaptive neuro-fuzzy inference techniques. Several
performance evaluation metrics were utilized to
assess the ANFIS model, including Root Mean
Square Error (RMSE), Mean Absolute Error (MAE),
and Coefficient of Determination (R”2). The
validation criteria for the ANFIS model are
presented in Table 1.

Results

The variables examined in this study were
ergonomics (employee health and well-being and
operational performance) and work-related stress.
The results of the variable evaluation (Table 2)
illustrated that the lowest score was related to
employee participation, while the highest score
pertained to identifying and  controlling
occupational hazards. The scores of ergonomics
and work-related stress were obtained at 7.3 and
5.2, respectively.

The results of the model evaluation criteria,
including RMSE, MAE, and R”2 (Table 3 and
Figures 1 to 4), using the hierarchical clustering
reduction method and fuzzy c-means method
(FCM) for training and testing data, and model
validation criteria (Table 1), indicate the accuracy
and reliability of the model in predicting the level
of work-related stress focusing on ergonomics and
its dimensions.

The parameter 'OPJH' is the most important
parameter for modeling the relationship between
hospital ergonomics and employee occupational
stress. The structure and final output model of the
ANFIS are displayed in figures 5 and 6, respectively.

Discussion

The present research aimed to design a model of
ANFIS to evaluate and predict employees' work-
related stress, focusing on ergonomics in one
hospital. Considering that this research is unique in
its kind, comparison with similar studies is not
feasible. Furthermore, the evaluation of ergonomics
and its dimensions demonstrated that the lowest
score was related to employee participation, while
the highest score pertained to identifying and
controlling occupational hazards. The results of the
sensitivity analysis of the model pinpointed that the
operational performance dimension identification
and control of occupational hazards is the most
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important parameter since its removal increased the
error of the model.

Conclusion

The sensitivity analysis results indicated that the
most important variable in this model is identifying
and controlling occupational hazards. Therefore,

understanding the significance of identifying
occupational hazards, managing them, and
reducing the risks by the organization plays a
critical role in the mitigation of employees' work-
related stress.
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Number of linear parameters: 81 Number of nodes: 173
Number of nonlinear parameters: 144 Total number of parameters: 225
Number of training data pairs: 263 Number of checking data pairs: 0
Number of fuzzy rules: 9 Minimal training RMSE = 0.0217758
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