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Extended Abstract
Background and Objective

According to human functional limitations, it is
necessary to use hand tools in manual tasks. The
Comfort Questionnaire for Hand tools (CQH) can be
used to examine the most important aspects of the
comfort of a particular type of hand tool and find the
starting points for improving its design. The purpose of
this study was to translate the English version of CQH
into Persian language and to check its cultural
adaptation and evaluate its validity and reliability.

Materials and Methods

In this cross-sectional study, 163 students were
randomly selected. The participants were asked to cut
three geometric patterns (triangle, star, square) on the
paper with a certain pair of scissors with their dominant
hand. Then, express their feeling of comfort when
working with scissors through a questionnaire. The
CQH consists of 17 key questions with a Likert scale
(strongly disagree to strongly agree) and a general
question with a score of 1 (very uncomfortable) to 7
(very comfortable). For translation and psychometrics,
permission was obtained from the main designer of the
questionnaire and forward-backward method was used.
Psychometric features include content validity, face
validity, construct validity, test-retest, internal
consistency, and ceiling and floor effects.

A panel of experts (ten people) checked the content
validity of CQH. Evaluation of the correct usage of
Persian language rules and words was done and based
on people's feedback, some items were modified
(qualitative content validity). Relevance, clarity and
simplicity were evaluated with four-point Likert scale
in quantitative content evaluation. The answer of the
panel of experts was used to calculate the Content
Validity Index (CVI) and the answer to the necessity of
each of the questions (four-point Likert scale) was used
to calculate the Content Validity Ratio (CVR). By
using the Lawshe table, index values and content
validity ratio CVI and CVR higher than 0.75 and 0.62
were acceptable, respectively.

In order to evaluate the qualitative and quantitative
face validity, 30 participants evaluated the clarity,
simplicity and comprehensibility of the questions in the
qualitative evaluation, and in the quantitative phase, the
importance of each item was determined through the
impact score method. Items with an item effect higher
than 1.5 out of 5 remained in the questionnaire.

For factor structure detection, Exploratory Factor
Analysis: EFA was used. Scree plot was used to decide
on the number of extracted factors. Using principal axis
factoring and oblimin rotation, CQH structure was
extracted. To assign each question to each of the
factors, the factor-item loading value equal to or
greater than 0.40 was determined as acceptable. Kaiser-
Meyer-Olkin (KMO) and Bartlett tests were used to
evaluate the data. For factor analysis, values higher
than 0.7 in the KMO test were satisfactory and P-value
less than 0.05 in Bartlett's test were determined to be
significant. These indicate the relationships that can be
examined between the variables that were supposed to
be factor analyzed.

To check the repeatability, Interclass Correlation
Coefficient (ICC) was used by completing the
questionnaire twice by 30 people with a one-week
interval. ICC values less than or equal to 0.4 are poor,
between 0.41 and 0.60 are average, from 0.61 to 0.80 are
good, and above 0.80 are excellent. Cronbach's alpha
coefficient was used to calculate internal correlation.
Values equal to or greater than 0.7 were considered
acceptable. By counting the percentage of scores
obtained at both ends of the scoring range (minimum:
11, maximum: 113), the ceiling and floor effects were
investigated. If more than 15% of respondents get the
highest or lowest score, floor or ceiling effects were
considered. SPSS25 software was used to analyze the
data and the P-value was less than 0.05.

Results

In the qualitative assessment of content validity, the
compatibility of the content of the Persian version of
CQH with Iranian culture was confirmed. In order to
improve the grammer and the use of correct words, a
number of corrections were made. In the quantitative
evaluation, satisfactory results were obtained for each
of the 17 items and in general, CVI was in the range of
0.80 to 1.00 and CVR was in the range of 0.62 to 1.00.
In face validity from the perspective of the participants,
no corrections were needed. The effect of the item was
acceptable for all the questions and all the questions
remained in the questionnaire.

Exploratory factor analysis led to the extraction of
two factors from the data. The value of KMO in this
analysis was equal to 0.90, which indicated the
suitability of the model. The significance of Bartlett's
test was below 0.001, which was in line with KMO and
confirmed the adequacy of the model. Approximately
56.5% of the total variance was explained. Scree plot
confirmed the two-dimensional structure of CQH. The
cut-off point of 0.40 for factor loading determined that
all questions are related to CQH. The Persian version
of CQH had good reproducibility because the ICC
value was 0.74. The value of Cronbach's alpha equal to
0.74 indicates a good internal correlation. None of the
participants obtained the minimum or maximum CQH
score. Therefore, no floor or ceiling effect values were
observed for the Persian version of CQH.

Discussion

Ergonomic evaluation of hand tools leads to
improvement of design guidelines. Measuring the
comfort of hand tools in Iran is limited, which can be
due to the lack of valid and reliable tools. The purpose
of this study was to translate and culturally adapt the
manual instrument comfort CQH into Farsi and
evaluate its psychometric properties. The English
version of CQH was translated into Farsi and the
content, face and construct validity, internal
consistency, reproducibility and ease of use of this tool
were checked. The results showed that the Persian
version of CQH is a valid and reliable tool. According
to the authors' information, no other study had reported
the psychometric properties of CQH, and therefore it
was not possible to compare the results with other
studies. This questionnaire had two factors. The first




and second factors, respectively, are mainly related to
physical performance and interaction, as well as bad
effects on the body. Factors and determinants that
determine comfort for a hand tool are not necessarily
determinants of comfort for another type of hand tool.
One of the limitations of this study was the use of only
one hand tool in examining the factorial structure of the
questionnaire. This two-factor structure is only for the use
of scissors, and finding the structure of the questionnaire

for other hand tools requires investigation.

Conclusion

Satisfactory results of validity, reliability and easy
use of the tool were obtained. This questionnaire can
be used to determine the comfort of hand tools, but the
number of factors of its structure needs to be
investigated for the use of other tools (except scissors).

Please cite this article as follows: Maleki-Ghahfarokhi A, Dianat I, Asghari Jafarabadi M, Parnianpour M, Azghani MR,
Khosravifar M, et al. Psychometric Properties of the Persian Version of the Comfort Questionnaire for Hand tools (CQH). Iran J

Ergon. 2022; 10(1): 26-35. DOI:10.18502/iehfs.v10i1.14409
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