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Objectives: Handicraft artists in Isfahan Province are at heightened risk of
developing upper extremity musculoskeletal disorders due to the nature of
their work, which involves repetitive movements and awkward postures. This
study examined how hand tool characteristics affect upper extremity
musculoskeletal discomfort among these artisans.

Methods: In this cross-sectional analytical study, 191 artisans (70 women and
121 men) working in enameling, turquoise inlaying, miniature painting, and
metal engraving were selected through random sampling. Data were
collected using demographic questionnaires, the Quick version of the
Disabilities of the Arm, Shoulder and Hand (Quick-DASH) questionnaire, and
the Comfort QH (CQH) tool. Statistical analyses were conducted using Stata
(version 17), and a significance level of less than 0.05 was considered for all
statistical tests.

Results: The mean and standard deviation of the Quick-DASH score were 28.89
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CQH questionnaire score for artists was 1.09, with a standard deviation of 0.26.
Turquoise inlay workers and engravers reported discomfort with the tools, with
a mean (standard deviation) of 1.04 (0.23). No significant correlation was
observed between upper limb disability and tool comfort.

Conclusion: The handicraft artists of Isfahan, who routinely perform highly
repetitive and fine manual tasks, are at considerable risk of developing
musculoskeletal disorders. Although no statistically significant association was
found between musculoskeletal disability and discomfort related to hand tools,
both univariate and multivariate analyses highlighted the substantial impact of
hand tool comfort on upper extremity musculoskeletal discomfort.

Keywords: Ergonomics, Handicrafts, Musculoskeletal Disability, Tool Comfort,
Upper Extremities
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Extended Abstract

Background and Objective

This study highlights a high prevalence of
musculoskeletal disorders among artisans in Isfahan's
handicraft industries (minakari, miniature painting,
turquoise inlay, and engraving). While the significance
of upper-limb health is recognized, most previous
research has focused on body posture and repetitive
motions, with less attention to the role of traditional
and non-standard hand tools. The main objective of the
study is to quantitatively examine the relationship
between discomfort from hand tools and upper-limb
functional disability among these artisans, and to
determine whether inadequate tool design is
associated with the development of disabilities.

Materials and Methods

This cross-sectional (descriptive-analytical) study was
conducted in the field during the winter of 2024 and
the spring of 2025. The study population comprised
191 handicraft artists working at the Artists' Bazaar in
Imam Square (Nagsh-e Jahan Square) in the fields of
enamelwork, turquoise inlay, miniature painting, and
engraving. The sample size was determined using the
study by Diyanat et al., with a prevalence of
musculoskeletal disorders of 3.78%, a 99%
confidence level, and a 0.006 margin of error in
prevalence estimation. The calculation used the
following equation, yielding a sample size of 184. The
inclusion criteria were: at least one vyear of
employment in artistic (handicraft) occupations, ages
18 to 65 years, a minimum of 20 work hours per week,
and the absence of non-occupational chronic
musculoskeletal diseases (e.g., rheumatoid arthritis,
severe old traumatic injuries). Additionally,
volunteers  with  underlying  musculoskeletal
conditions or those concurrently employed in jobs
with heavy physical demands were excluded from the
study. After obtaining permission to enter the
workshops and written informed consent from the
participants, the study was conducted in five phases:
the first phase was screening for inclusion and
exclusion criteria; the second phase was collecting
background and demographic information; the third
phase was completing the Disability of the Hand,
Arm, and Shoulder questionnaire (Quick-DASH) to
determine musculoskeletal disability in the upper
limb; the fourth phase was completing the Comfort of
Hand Assessment (CQH) questionnaire immediately
after the artists performed the task; and the fifth
phase was data analysis and reporting.

Results

This cross-sectional descriptive study involving 191
handicraft artists in Isfahan (70 women, 121 men)
found that the average upper-limb musculoskeletal
disability score, measured by the QUICK-DASH
questionnaire, was 28.89 out of 100, reflecting mild to
moderate disability. A total of 76.96% of the
participants experienced this level of disability. The

highest disability score was in the painting discipline
(30.89), and the lowest was in other disciplines (22.33).
The mean manual tool comfort score (CQH
guestionnaire, scale 1 to 7) was 1.09, reflecting
relatively high discomfort among artists with their
tools. Fayruzeguban and miniature painters
experienced the most discomfort (1.04), whereas
calligraphers reported the least (1.17). There was no
significant difference in tool comfort across the
different disciplines. The correlation analysis between
disability and tool comfort revealed a weak, positive,
and non-significant relationship. No significant
correlations were found among age, body mass index,
tool comfort, and disability. However, only the “daily
rest duration” variable showed a significant impact:
individuals resting more than 180 minutes reported
increased comfort. In the univariate regression
analysis, tool comfort, age, body mass index, rest
duration, work experience, sleep hours, and number of
cigarettes significantly affected disability. In the
multivariate analysis, “hand tool comfort” and “work
experience” remained positive and significant, whereas
age and sleep hours no longer showed an effect. The
dominant hand played no significant role. In analyzing
qualitative variables, men and enameling artists
experienced more disability. Artists with higher levels
of education tended to have lower disability, although
these differences were often not statistically
significant. It is concluded that musculoskeletal
disability among artisans in Isfahan's handicraft
industry is a multifactorial phenomenon influenced by
individual, occupational, and lifestyle factors.

Discussion

A study of upper-limb musculoskeletal disability among
artisans in Isfahan's handicraft industry found that the
disability is mild to moderate, which, given the precise
and repetitive movements required in their work, is not
unexpected. The comfort of their hand tools was
suboptimal, particularly for turquoise inlay and
miniature painting tasks, due to their thin design and
grip style. Interestingly, no significant correlation was
found between the disability score and tool discomfort,
suggesting that disability results from multiple factors.
Various individual, occupational, and lifestyle factors
simultaneously contribute to the development of
injury. “Hand tool comfort' continued to be a key
occupational predictor of disability. Additionally, older
age and more work experience were also associated
with disability in the univariate analysis, aligning with
the concept of cumulative mechanical load.
Nevertheless, the multivariate model considered age
through work experience. In summary, while tool
discomfort may cause long-term harm, upper-limb
musculoskeletal disability among these artists results
from the combined effects of various factors and is not
caused by any single factor.

Conclusion
This study's results suggest that Isfahan's handicraft




industries, similar to other occupations with repetitive
and precise movements, face considerable risk of
developing musculoskeletal disorders. Furthermore,
the hand tool comfort of the surveyed artists was not
at an acceptable level. Although no significant
relationship was observed between the level of hand
tool discomfort and upper limb functional disability,
univariate and multivariate analyses confirmed that

hand tool comfort significantly affected upper limb
musculoskeletal discomfort. The scientific literature
has abundantly confirms this relationship, highlighting
its importance. These findings can inform the
development of ergonomic  programs, tool
standardization, training, and the redesign of artists'
workstations.
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