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Objectives: Changes in mental workload are related to performance and level of
fatigue, stress, human error, and job dissatisfaction. Questionnaires are simple,
accessible, and valid tools for the assessment of mental workload. Therefore, the
present study aimed at translation, cultural adaptation, and evaluation of
psychometric properties of the Carmen-Q mental workload questionnaire.

Methods: This study was conducted on 296 subjects (100 women and 196 men)
with a mean age of 38.59+7.61 years, working in industrial and administrative
sectors in several centers in Saveh. The process of translation and cultural
adaptation was carried out in accordance with relevant guidelines and included
the stages of forward and backward translation, synthesizing and preparing a final
version, piloting, and then final approval of the Persian version. Psychometric
properties, including face validity (simplicity and readability), content validity
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(through content validity index), convergent validity (through correlation with
NASA-TLX questionnaire), and internal consistency (using Cronbach's alpha
coefficient) were assessed.

Results: The translation, cultural adaptation, and face validity assessment were
carried out according to related guidelines, and the text underwent some minor
changes. The Content Validity Index values for each of the items and its total (0.914)
were acceptable. Cronbach's alpha value was acceptable for all items (0.91) and
each subscale (above 0.8). Pearson's correlation coefficient displayed a moderate
to good relationship between Carmen-Q and NASA task load index.

Conclusion: The Persian version of the Carmen-Q questionnaire is a valid and
reliable tool for evaluating mental workload in Iranian society.
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Extended Abstract
Background and Objective

Changes in mental workload are associated with
performance, fatigue, stress, human error, and job
dissatisfaction. Questionnaires are a simple, accessible,
and reliable tool for the assessment of mental workload,
among which the NASA task load index (NASA TLX)
is the most widely used scale in various studies.
Carmen-Q questionnaire (CarMen-Q) for mental
workload assessment is another simple, short, and
comprehensive instrument that has been recently
introduced to evaluate, diagnose, and prevent mental
workload. Given that the NASA-TLX questionnaire
poses some limitations in completion and implementation
and there is no other questionnaire in Persian language in
this field, the present study aimed at translation, cultural
adaptation, and assessment of the psychometric properties
of the Carmen-Q.

Materials and Methods

This study recruited 296 subjects (100 females and
196 males) with a mean age of 38.59+7.61 years, working
in industrial and administrative sectors in several centers
in Saveh. An informed consent was obtained from each
study subject, and the Ethics Committee of the University
of Social Welfare and Rehabilitation Sciences approved
the study. According to Beaton's guidelines, the
translation and equivalence process was carried out in five
steps. These steps included forward translation by two
native Persian translators, agreement on the final Persian
version, backward translation by two native English
translators, agreement on the final English version, and
pilot study. After the final approval of the questionnaire,
psychometric properties, including face validity, content
validity, convergent validity, and internal consistency
reliability, were examined. In order to check face validity,
15 cases were interviewed about the clarity and simplicity
of items, as well as the possible equivalent of
unintelligible words. After applying users' opinions, the
final version was agreed upon in a meeting attended by
experts. Seven experts evaluated the content validity
through the content validity index by examining the
correlation of each item with the mental workload.
Furthermore, ceiling and floor effects were calculated as
other indices to check content validity. Convergent
validity was confirmed by examining the correlation
between the subscales and the total score of two
questionnaires, Carmen-Q and NASA-TLX, using
Pearson's correlation coefficient. Cronbach's alpha
coefficient was also used to check the internal consistency
reliability. The data were analyzed using SPSS software
(version 25). A p-value less than 0.05 was considered
statistically significant.

Results

Among the 296 participants, 196 (66.2%) cases were
male, and 100 (33.8%) subjects were female. The
translation, cultural adaptation, and face validity
assessment were carried out according to the proposed
guidelines and led to limited changes in items 4-8 and 25
for better understanding, improved readability, and
simplified text. The content validity index for all items
was 0.91, and for subscales was between 0.87 and 0.91.
Item 17 had a low content validity value (0.42). The

ceiling and floor effects were not observed for all the
questionnaire items, and the effect of the ceiling (19.9%)
was only detected in the performance subscale.
Cronbach's alpha coefficients were obtained at 0.91 and
>0.8 for the whole questionnaire and its subscales,
respectively. Pearson's correlation coefficient showed a
moderate to good relationship between the related scales
of Carmen-Q and NASA-TLX (0.30-0.53). A good
correlation was reported between the overall score of
NASA-TLX and the overall score of the Carmen-Q
questionnaire (r=0.52).

Discussion

The present study aimed at the translation and cultural
adaption of the Carmen-Q questionnaire into the Persian
language in an attempt to provide a research instrument in
Persian following Iranian culture to assess the level of
mental workload. By confirming the psychometric
characteristics of the tool, through the strict
implementation of the research methodology, a valid and
reliable tool was introduced to be employed in subsequent
studies. A novel research instrument should possess
simplicity and appropriate quality of translation to
prevent users' confusion. Therefore, several guidelines in
this field have explained the process of translation and
cultural adaptation. In the first step, this issue is taken into
consideration by the designers of the original version of
the questionnaire so that this process can be carried out
more easily in another language.

Therefore, the translation of the Persian version,
compared to the original version, was evaluated as
appropriate and usable in the Iranian and Persian-
speaking societies. The users of a tool are the best people
who can comment on the simplicity, clarity, and
transparency of the items. Therefore, in this study,
subjects were asked to express their opinions about the
items. Accordingly, some items underwent slight
changes. In most psychometric studies, the content
validity of the questionnaire is not usually checked in
other versions, arguing that instrument designers always
assess it.

Nonetheless, in this study, the content validity was
evaluated using content validity and ceiling and floor
effects. During this process, if an item does not have a
good content validity index, it can be removed from the
questionnaire. In this study, item 17 was excluded due to
the same reason. There were no floor and ceiling effects
in all the items, and the ceiling effect was only observed
in the performance subscale. It can be attributed to the fact
that subjects attempted to display a better performance.
Given that previous versions did not report information
about content validity and ceiling and floor effects,
comparison with other versions of the questionnaire was
not possible. The internal consistency reliability
demonstrated the alignment of the items in the entire
questionnaire and each subscale. In agreement with the
present study, all items and subscales in the original
version of the questionnaire, as well as the Portuguese and
Turkish versions, rendered a Cronbach's alpha higher than
0.7. Convergent validity results indicated an acceptable
correlation between the NASA-TLX and Carmen-Q
questionnaires. These results were almost consistent with
the findings of the original study. In the equivalent
Portuguese version of Carmen-Q, convergent validity




was measured using the Copenhagen Psychosocial
Questionnaire. Mental workload showed a negative and
statistically significant correlation with psychosocial
safety climate and job satisfaction. Nonetheless, it was
positively correlated with emotional exhaustion, stress,
anxiety, depression, and neuroticism.

Conclusion

The translated and localized version of the Carmen-Q
in Persian is acceptable and satisfactory. Due to its
suitable psychometric properties, this tool can be used for
the further assessment of mental workload in Persian-
speaking communities.
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