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Abstract

Background and Objective: Hospital treatment groups are frequently exposed to
harmful ergonomic factors. This study aimed to identify and prioritize
comprehensive ergonomic components across three key areas: physical, cognitive,
and organizational ergonomics.

Materials and Methods: This study used a descriptive-analytical approach. A
literature review was conducted to establish the theoretical foundation, and a
researcher-developed questionnaire was distributed to a panel of ergonomics
experts. Data were analyzed using SPSS software (version 21) and Excel (2016).
Results: The study revealed that experts rated physical and cognitive ergonomic
components as significantly more important than organizational ergonomics in
hospital ergonomics assessment, with average importance scores of 7.1 and 6.3,
respectively. A more in-depth analysis identified posture during work (p=8.3),
anthropometry (u=7.2), manual load carrying (u=7), job stress (u=8), job burnout
(p=7.5), and workload (p=7.3) as the most critical ergonomic risk factors in
hospitals. Experts recommended the Rapid Entire Body Assessment (REBA) method
for evaluating posture; expert judgment for anthropometry; the National Institute
for Occupational Safety and Health (NIOSH) for manual handling; Health, Safety,
and Environment (HSE) for job stress; Maslach for job burnout; and NASA-TLX for
workload assessments.

Conclusion: The results of this study provide a comprehensive roadmap for
improving ergonomic standards within hospitals' accreditation systems. Based on
this research's findings, scientific, evidence-based measures can be implemented
to enhance ergonomic evaluation and control systems in hospitals.
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Extended Abstract

Background and Objective

Healthcare workers are among the occupational
groups most exposed to ergonomic hazards.
Numerous studies have shown that high rates of
musculoskeletal disorders (MSDs), burnout, and
occupational stress among hospital treatment staff
are closely related to poor ergonomic design and
work organization. These issues not only endanger
staff health but also compromise patient safety and
quality of care. Although several international
ergonomic frameworks, such as the Systems
Engineering Initiative for Patient Safety (SEIPS),
DIAL-F, and the Patient-Staff-Equipment model,
have been developed, they are not fully compatible
with the working structure of Iranian hospitals. In
Iran’s national hospital accreditation system,
occupational health is covered only briefly, with
ergonomics represented by a single indicator under
the “Human Resources and Occupational Health
Management” category. This limited attention to
ergonomic factors highlights the need for a
comprehensive, context-adapted framework. This
study aimed to identify and prioritize the key
components of a comprehensive ergonomic
evaluation model for hospital treatment groups,
focusing on three major domains: physical,
cognitive, and organizational ergonomics. The
research employed the Delphi method to achieve
expert consensus and propose a validated model
that can be integrated into the hospital
accreditation and occupational health systems.

Materials and Methods

This descriptive—analytical study was conducted in
2024 among a panel of experts in occupational
health, ergonomics, and healthcare management.
The research process followed four main Delphi
stages: (1) identification of ergonomic components,
(2) collection of expert opinions, (3) selection of
appropriate ergonomic assessment tools, and (4)
validation of the proposed model. Four primary
treatment groups—operating room, emergency
department, inpatient wards, and intensive care
units—were considered. Relevant ergonomic risk
factors were identified through occupational health
guidelines and a systematic review of databases
such as Web of Science, Scopus, and PubMed,
using keywords including hospital ergonomics,
MSDs, workload, burnout, and posture assessment.
A researcher-designed questionnaire comprising 21
subcomponents across physical, cognitive, and
organizational dimensions was developed and
rated on a 10-point Likert scale. Content validity
was examined using the Content Validity Ratio
(CVR) and Content Validity Index (CVI) with
threshold values of 0.49 and 0.79, respectively. A
purposive sampling method was used to select 43
experts with at least a bachelor’s degree and five
years of experience in ergonomics, occupational
health, or healthcare management. Items receiving
70% agreement or higher were retained for the next
round. Data were analyzed using SPSS version 21
and Excel 2016, with a significance level of p <
0.05. In subsequent rounds, experts reviewed
findings from 53 published studies on ergonomic

assessment tools to identify the most suitable
method for each subcomponent. The final
consensus was reached after two Delphi iterations,
resulting in a validated ergonomic evaluation
model.

Results

Of the 43 invited experts, 33 (77%) completed the
Delphi process. The majority (68%) held degrees in
occupational health and safety engineering, 74%
were formally employed, and 81% were aged 36-50
years. Statistical analysis showed no significant
relationship between demographic variables (age,
education, workplace) and the experts’ evaluations (p
> 0.05), indicating consistency in judgments across
the sample. Both physical and cognitive ergonomics
were identified as critical domains, with mean scores
of 7.1 and 7.3, respectively, while organizational
ergonomics received a lower mean score of 6.3.
Among physical factors, working posture during tasks
obtained the highest mean score (u=8.3), followed by
manual  material  handling  (p=7.0)  and
anthropometric  compatibility (u=7.2). In the
cognitive domain, job stress (u=8.0), job burnout
(u=7.5), mental workload (p=7.3), and sleep quality
(u=6.9) were identified as the most critical risk
factors. The One-Way ANOVA test revealed no
significant differences among the four occupational
groups—operating room, emergency, inpatient, and
ICU—in their evaluations of ergonomic risk factors (p
> 0.05), suggesting a shared perception of priorities
among experts. During the final Delphi round,
experts reached consensus on  appropriate
assessment  methods  for  each  essential
subcomponent. The Rapid Entire Body Assessment
(REBA) method was chosen for evaluating posture,
and the NIOSH Lifting Index was selected for manual
material handling. For cognitive dimensions, the HSE
Job Stress Questionnaire, Maslach Burnout Inventory
(MBI), NASA Task Load Index (NASA-TLX), and
Pittsburgh Sleep Quality Index (PSQI) were identified
as the most suitable tools. Overall, six ergonomic
subcomponents—two physical (working posture and
manual handling) and four cognitive (job stress,
burnout, workload, and sleep quality)—were
finalized as the foundation of the proposed model.
The framework achieved a consensus level above
70%, confirming its reliability and practical
relevance.

Discussion

The results emphasize the multidimensional nature
of ergonomic risks in hospital environments and the
need for integrated assessment models. The high
importance assigned to physical and cognitive
ergonomics reflects the daily challenges faced by
hospital staff, where both biomechanical strain and
psychological stress contribute to occupational
fatigue and reduced performance. Among physical
factors, working posture emerged as the most
significant, consistent with previous findings
showing widespread musculoskeletal strain among
nurses and surgical staff. The REBA method was
endorsed as the preferred tool for its precision,
simplicity, and adaptability to healthcare tasks. Job
stress and burnout were also significant risk factors,
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particularly in emergency and surgical departments
characterized by high workload and emotional
tension. The adoption of validated instruments such
as the HSE and MBI questionnaires enables
hospitals to quantify and address these issues
effectively. In the cognitive dimension, mental
workload and sleep quality were found to have
substantial impacts on staff performance and well-
being. Increased workload has been linked to
fatigue, reduced attention, and occupational
accidents, while poor sleep quality—especially
among shift workers—aggravates stress and
physical exhaustion. The use of NASA-TLX and
PSQI ensures that both psychological and
physiological aspects of fatigue are captured. The
resulting model offers a structured, evidence-based
approach for assessing ergonomic risks in hospital
treatment groups. Its integration into Iran’s hospital
accreditation system can guide administrators in
identifying high-risk areas, prioritizing
interventions, and  monitoring  ergonomic
improvements over time. The model not only
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enhances occupational health and safety but also
improves patient outcomes by enhancing staff
performance. Nevertheless, this study had some
limitations, including the exclusion of non-clinical
and support personnel and the lack of real-world
field validation. Future research should test the
model’s applicability across diverse hospital
settings and extend it to environmental ergonomics
and other occupational categories.

Conclusion

The study demonstrates that even moderate levels
of exposure to physical and cognitive ergonomic
stressors can significantly affect healthcare workers’
health, job satisfaction, and productivity. The
proposed comprehensive ergonomic evaluation
model provides a practical framework for
systematic risk assessment, preventive planning,
and policy development in hospital environments.
Implementing this evidence-based model can help
create safer and more efficient workplaces while
improving the quality of patient care.
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