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ABSTRACT

Introduction: Nurses play a crucial role in hospital settings, often undertaking demanding tasks that
exceed their physical and cognitive capacities. The Structured Multidisciplinary Work Evaluation Tool
(SMET) is an instrument for evaluating and identifying risks in workplace environments. The objective of
this study was to assess the psychometric properties of the Persian (Farsi) version of the SMET.

Material and Methods: In this cross-sectional study, the face and content validity of the questionnaire
were evaluated both qualitatively and quantitatively by a panel of 13 experts. Quantitative content validity
was performed using the Content Validity Ratio (CVR) and Content Validity Index (CVI). Reliability was
measured using Cronbach’s alpha and Intraclass Correlation Coefficient (ICC).

Results: The face validity assessment revealed that questions 3, 4, 6, 23, and 24 required clarification.
The CVI for all items was calculated to be above 0.79. However, several questions had a CVR below
0.54, indicating that specialists considered some questions unnecessary or repetitive. Consequently,
these questions were either removed or merged with similar items based on the scores and subsequent
reviews. Cronbach’s alpha and ICC values for the entire questionnaire and its dimensions were above 0.7,
indicating acceptable to strong reliability.

Conclusion: The Persian version of the SMET questionnaire demonstrated acceptable psychometric
properties for comprehensive multifactorial evaluation of healthcare workplaces.

Keywords: Work environment, Structured multidisciplinary work evaluation tool (SMET), Physical exposure,
Environmental exposure, Psychosocial exposure, Nurses, Validity, Reliability
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1. INTRODUCTION universal health coverage. Therefore, improving the

Healthcare workers, as emphasized in the
Global Human Resources for Health Strategy
2030 (World Health Organization, 2016), play a
key role in ensuring efficient and effective health
systems. Nurses are a fundamental pillar of many
health systems and they are essential for achieving
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working environment for nurst the primary care
level can enhance the performance of the health
system. Substantial scientific evidence supports a
relationship between the work environment and
human health. To understand the complexity of the
work environment and its impact on human health,
various aspects must be considered. Accordingly,
physical, environmental, and organizational/social
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aspects should be taken into account to understand
the work environment. In research and clinical
practice, there are several assessment methods
available to evaluate the general work environment;
however, none evaluate the work environment
from a multifactorial perspective.

A recent systematic review of the literature
revealed that there are no useful methods with
appropriate psychometric tests for assessing
the work environment in healthcare facilities,
indicating an urgent need for high-quality methods
to evaluate the work environment in these centers.
The Structured Multidisciplinary Work Evaluation
Tool (SMET) was developed based on practical
research from 2008 to 2014 to meet the need for
effective evaluation of the work environment with
a broader multifactorial approach. The SMET
questionnaire allows employees to evaluate their
work environment and provides a deep and objective
analysis of the workplace conducted by occupational
health services. It identifies workplace problems
from a multifactorial perspective, including physical,
environmental, and psychosocial factors.

The SMET questionnaire consists of 30 questions
and is a multifactorial work assessment tool aimed
at identifying experienced risk factors in the
workplace across three domains: physical (9 items),
environmental (8 items), and psychosocial (13 items).
It evaluates the work environment on a scale from 1 to
10. Additionally, each dimension of this questionnaire
(physical, environmental, and psychosocial) includes
an open-ended question as well as a statement that
assesses the most significant influencing factor on
job needs within that dimension. Furthermore, the
dimension related to environmental factors contains
two statements regarding chemical exposure.

Previous psychometric evaluations of the
SMET questionnaire have shown good practical
and content validity, as well as strong inter-rater
reliability and test-retest reliability. These findings
support the use of the SMET questionnaire in
healthcare facilities for assessing multifactorial
risks in the work environment and for monitoring/
measuring work environment assessments.

Despite the novelty and importance of the SMET
questionnaire, its psychometric evaluation has
not been conducted in Persian within healthcare
settings. Therefore, the aim of this study was
to examine the psychometric properties of the
Structured Multidisciplinary work Evaluation Tool
in Persian among nurses.
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2. MATERIAL AND METHODS

The methodology of Beaton et al. (2000) was used
for translating the SMET from English to Persian.
This process involved three stages: initial translation,
backward translation, and review by a committee.

Face validity was evaluated by 13 participants
who completed the questionnaire. The evaluation
focused on the form and structure of each item.

Content validity was assessed both qualitatively
and quantitatively. For the qualitative assessment,
13 experts reviewed the questionnaire for language
accuracy, word choice, and overall clarity, making
adjustments as needed. For the quantitative
assessment, a survey containing Likert-scale
questions was administered to the experts. The survey
assessed the relevance, clarity, and simplicity of items
for calculating the Content Validity Index (CVI).
Another section evaluated the necessity of each item
for calculating the Content Validity Ratio (CVR).

The reliability of the questionnaire was
evaluated by calculating the intra-class correlation
coefficient as an index of relative repeatability.
Internal consistency was assessed using Cronbach’s
alpha coefficient, with 30 nurses randomly selected
for a two-week test-retest reliability assessment.

3. RESULTS AND DISCUSSION

The face validity of the SMET questionnaire
was evaluated by a panel of experts. It is essential
for individuals completing the questionnaire to
understand its structure and content to provide an
accurate assessment of their work environment. To
clarify ambiguous concepts, questions 3, 4, 6, 23, and
24 were revised for clarity. Ultimately, questions 3 and
4 were merged, while question 3 was divided into two
separate questions addressing asymmetrical and static
postures. Question 6, which pertained to visual needs,
was rephrased for greater clarity. A brief explanation
was added to question 24 to enhance understanding.
Additionally, explanations were provided for questions
3,4,12,18,and 23 to ensure they were comprehensible
for nurses. The inclusion of a question regarding the
use of electronic patient record devices, which had
been recently introduced, was also considered. In
the end, questions 4, 9, 15, 17, and 29 were removed
from the questionnaire. In a study conducted by
Javadi Hoseini (2023) aimed at localizing the SMET
questionnaire for industrial workers, clarifications
regarding ambiguous items were added to several
questions to improve understanding among workers.

In this study, content validity was quantitatively
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Table 1: ICC and Cronbach’ alpha results for the dimensions of the SMET questionnaire

Confid
Variables (.)n e
interval
Physical subscale

score

(0.953 0.793)

Environmental
(0.963 0.836)
subscale score
Psychosocial subscale

score

(0.985 0.933)

Total score (0.978 0.904)

assessed by calculating the Content Validity Index
(CVI) and Content Validity Ratio (CVR). An CVI
cutoff was established based on the evaluations of a
panel of 13 experts. The results indicated that most
questions had high scores in terms of simplicity,
clarity, and relevance according to the experts’
opinions, with CVI values for all items exceeding
0.79. However, some questions scored below 0.54
in terms of necessity, suggesting that they were
deemed unnecessary or redundant by the experts.
Consequently, these questions were either removed
or merged with similar items based on the scores
and subsequent reviews.

To evaluate the reliability of the SMET
questionnaire, the intra-class correlation (ICC)
method was employed. The ICC values for all
components and the overall tool were above
0.8, indicating adequate reliability. The ICC and
Cronbach’s alpha results for the dimensions of
the SMET questionnaire are shown in Table 1.
A study conducted in 2019 by Haraldsen and
colleagues titled “SMET: Testing the Reliability of a
Structured Multidimensional Work Questionnaire”
aimed to examine the reliability of this tool
through qualitative analyses. This study reported
a low degree of systematic errors. The findings
suggested that the SMET questionnaire could be
effectively used to track and evaluate workplace
environmental interventions due to its reliability
during initial hazard analysis and retesting. The
study by Javadi Hoseini et al. (2023) demonstrated
strong agreement among participants’ responses
regarding test-retest reliability, with high ICC values
for all subscales consistent with those reported in
the original version. The test-retest reliability of the
SMET questionnaire is crucial for identifying risk
factors during initial reassessment and justifying or
determining the effectiveness of interventions.

Additionally, the SMET questionnaire exhibited
acceptable internal consistency, indicating that
it effectively assesses both the overall construct
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Cronbach’s
ICC
alpha
0.901 0.804 <0.001
0.922 0.774 <0.001
0.968 0.886 <0.001
0.955 0.904 <0.001

and various aspects (physical, environmental,
and psychosocial) of the work environment.
Cronbach’s alpha for the physical, environmental,
and psychosocial components was above 0.7, while
the overall tool achieved a Cronbach’s alpha of 0.904,
demonstrating appropriate reliability for the Persian
SMET questionnaire. This supports the assumption
that the items within the tool measure the same
construct without redundancy in item measurement.

4. CONCLUSIONS

The SMET questionnaire utilizes a multifactorial
approach to identify occupational health hazards in
healthcare settings. In this study, the tool has been
accurately translated into Persian and culturally
adapted for the healthcare environment. The
psychometric properties of the SMET questionnaire
were found to be highly valid and reliable.
Furthermore, this tool facilitates precise assessments
aimed at enhancing the work environment and
enables the tracking and evaluation of workplace
measurement outcomes with high validity, and
reliability. The Persian version of the SMET can
be recommended for use in nursing workplaces to
assess and address multifaceted risks in their work
environment, potentially contributing to improved
working conditions and enhanced healthcare delivery.
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