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commonly used instruments to measure surgeons’ workload. The present study seeks to
investigate the relationship between the mental workload of surgeons and their
productivity through the validation of specialized tools for this job in Iranian culture.
Methods: After checking the validity and reliability of "SURG-TLX" and productivity
tools, they were utilized among 60 surgeons to investigate the relationship between their
workload and productivity (WHO-HPQ tool). Content validity indices, Cronbach's alpha
coefficient and Spearman's correlation coefficient were used to analyse the results.
Results: Both tools had good validity and reliability in Iranian culture. The results of
the relationship between mental workload subscales with different dimensions of
productivity showed that some dimensions of mental workload including mental needs
(correlation coefficient -0.65 and significance level 0.02), physical needs (correlation
coefficient -0.54 and significance level 0.04) and time requirements (correlation
coefficient -0.44 and significance level 0.02) had a reverse and significant relationship
with the overall productivity score. Despite the reverse relationship between the other
dimensions of mental workload and the overall productivity score in surgeons, this
relationship was not statistically significant. The results indicated a reverse and
significant relationship between some of the mental workload and some of the
productivity subscales.

Conclusion: In addition to the possibility of using these tools in the future studies in
Iran, due to the direct relationship between workload and productivity in surgeons,
measures can be taken to maintain the workload at a standard level and prevent the
reduction of their productivity.
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Extended Abstract
Background and Obijective

Surgery, one of the most challenging professions in
medicine, creates a multifaceted situation and has
become very popular due to the change in disease
patterns in recent years. According to research published
in 2008, about 234 million major surgeries are
performed worldwide annually. However, this number
has increased due to the increase in the world population
and the emergence of more complex diseases.

This vital profession requires a lot of physical and
mental effort, as well as a considerable level of
concentration during long surgeries, which is a very
stressful process of physical and mental effort. Various
challenges, such as the complexity of the procedures
used in surgery, time pressure, peer evaluation,
multitasking and distraction, can increase mental
workload and intraoperative stress. Therefore,
surgeons' workload is increasing daily due to the
sensitivity and complexity of new methods and
techniques and many surgeries. Considering the
importance of the mentioned concerns, this study was
designed to investigate the relationship between
surgeons' mental workload with one of the specialized
tools (SURG-TLX) and the productivity index.

Materials and Methods

This cross-sectional study was conducted on 60
Iranian surgeons from 4 education hospitals. These
people were included in the study as available samples
from all Hamedan University of Medical Sciences
teaching hospitals. This study was conducted in two
stages. First, the reliability and validity of the
questionnaire (SURG-TLX) and the shortened version
of occupational performance and health (WHO-HPQ)
were determined. The relationship between mental
workload and surgeons' productivity was determined in
the next step. The Persian version of the SURG-TLX
questionnaire was used to determine the mental
workload of surgeons. This questionnaire is a modified
version of the validated NASA-TLX questionnaire for
surgery presented in 2011.

This tool includes six dimensions mental needs,
physical needs, time needs, job complexity, situational
stress and distraction. The first part of this
questionnaire measures the individual's perception in 6
dimensions mentioned on the Likert scale from "very
little" to "wvery much". In the second part, all the
dimensions are measured two by two, and the person
must choose his dominant feeling between the two
compared dimensions. In order to determine the
productivity of surgeons, the abbreviated version of the
Health and Work Performance Questionnaire (WHO
HPQ) was used. This 11-question questionnaire
includes three dimensions attendance, absenteeism and
work performance. In the dimension of attendance, the
number of hours a person is present at the workplace (3
questions). In the dimension of absenteeism, the
amount of absence from the workplace for various
reasons (5 questions) and the quality of the participant's
job performance (3 questions).

In order to determine the reliability and validity of

the questionnaires, in the first step, the original version
of the questionnaire was independently translated from
English to Farsi by two English language experts. Then
the reverse translation of the questionnaire was done by
two independent translators familiar with ergonomic
principles. Finally, to ensure the equivalence and
appropriateness of the translated questionnaire, the
reverse translation was compared with the original
version, incomprehensible and unrelated words were
replaced with better words, and the final version of the
questionnaire was prepared. Expert panel members
consisting of ergonomics professors, students, and
several surgeons checked the validity of the
questionnaire. In order to check content validity
(CVR), the Lavoshi method was used.

In order to ensure the appropriateness of the content
of the questions, after determining the content validity
coefficient (CVR), the content validity index (CVI) and
the average content validity index (S-CIV/AVE) were
used. In the final stage of this study, after ensuring the
validity and reliability of the tools, the relationship
between mental workload and surgeons' productivity
was investigated using the Spearman method.

Results

24 participants were male, and the rest were female.
Only 36% of participants were general surgeons. The
average age of the surgeons was 42 years, and more
than 85% had less than 20 years of experience. CVI,
CVR and Cronbach's alpha for the emotional need’s
subscale were 0.87, 0.79 and 0.79, respectively. For the
physical need’s subscale, it was 0.81, 0.84 and 0.86.
These numbers were 0.84, 0.82 and 0.91 for the time
requirements subscale. For the job complexity
subscale, it was 0.79, 0.84 and 0.88. For situational
stress, these numbers were 0.91, 0.87 and 0.95. For the
distraction subscale, it was 0.81, 0.83 and 0.84.

The CVR number was 0.88, 0.80, and 0.94 for the
second questionnaire's presenteeism, absenteeism, and
productivity subscales, respectively. Cronbach's alpha
of these dimensions was 0.84, 0.79 and 0.94,
respectively. These numbers showed that these two
tools with the same number of main questions have
acceptable reliability and validity in Iranian culture. As
the results have shown, the most significant
relationship is between the time requirements subscale
of the mental workload questionnaire and the
dimensions of the occupational productivity
questionnaire.  The relationship  between time
requirements and all dimensions of productivity has
been significant. Almost all dimensions of mental
workload were inversely related to surgeons'
productivity. It means that as the mental workload
increases in surgeons, their productivity decreases.

Discussion

The results showed that the SURG-TLX tool has
acceptable reliability and validity in Iranian culture.
Also, the tool for measuring productivity in its
shortened version with 11 questions and three
dimensions has good reliability and validity in
Iranian culture.




Conclusion is their mental workload, measures should be taken to

These two tools can be used in future studies of prevent the mental workload of surgeons from
Iranian culture. Also, considering that one of the increasing too much. It can prevent their productivity
influencing factors on the job productivity of surgeons from decreasing.
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