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ABSTRACT

Introduction: In all societies, tools and equipment are generally designed for right-handed people, who
make up approximately 90% of the population, but left-handed and ambidextrous people (those who
use both hands in manual activities) also live among us. Even in delicate and sensitive jobs. This research
investigated the relationship between the spectral effect of the dominant hand and grip strength and
hand dexterity.

Material and Methods: A cross-sectional study was designed to measure the power and precision
grip of 182 adult participants (56% female and 44% male). The dominant hand of the participants was
determined using the Edinburgh Dominant Hand Questionnaire. Power grip strength was measured using
the Constant 14192-709E. Pinch grip test was performed using Saehan Hydraulic Pinch Gauge SH5005
for both hands separately. Dexterity of both hands was also measured using the Pegboard 32020A tool.

Results: Power and precision grips were more common in men than in women (P<0.001). Power grip
differed between right- and left-handed women (P=0.019), with right-handed women having greater grip
strength. The Precision grip of left-handed men was significantly (P<0.001) greater than that of right-
handed men. Hand dexterity of left-handed men was significantly (P<0.001) higher than that of right-
handed men. Two-handed agility (P<0.001) and assembly dexterity (P<0.001) are significantly higher in
ambidextrous people than in right- and left-handed people.

Conclusion: The power, precision grip and dexterity are different between women and men. The grip
strength of men is stronger than that of women. Ambidextrous people have more dexterity and assembly
agility, so in jobs that require the use of two hands, they perform better and will be recommended for
employment in this category of jobs.
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1. INTRODUCTION

The strength of a person’s grip can be influenced
by various factors, with one key factor being
the dominant hand. Dominant hand means the
exclusive use of one hand in performing delicate
and less delicate tasks. It is a well-known fact that
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individuals can be categorized as right-handed,
left-handed, or ambidextrous, with ambidextrous
individualsbeing able to use both hands equally well.
Research suggests that left-handed individuals tend
to use their non-dominant hand more frequently
for skillful activities than right-handed individuals,
indicating that they may possess greater flexibility
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than their right-handed counterparts. Studies have
also found that the dominant hand is more precise
and dexterous than the non-dominant hand. The
overall results demonstrate that the strength in
the dominant hand is indeed greater than that
in the non-dominant hand, but the difference in
strength between the two hands varies among the
participants. The quantification of grip strength and
dexterity is useful in the clinical evaluation of UE
injuries and is useful for the ergonomist in defining
the parameters of the hand tool’s need. This study
was conducted to investigate whether the dominant
hand impacts grip strength while also considering
gender and age as potential influencing factors.

2. MATERIAL AND METHODS

The study was conducted in Hamadan City,
Iran, during the winter of 2024. A sample of 165
adults aged 18-65 years was selected using a cross-
sectional study method. Volunteers were first
asked to complete a demographic questionnaire,
including gender and age, and the Edinburgh Hand
Questionnaire after signing the research consent
form. Participants in this study had to meet certain
criteria, including good general health and hand
health (without diagnosed musculoskeletal or
neurological diseases that would interfere with
the trials). Exclusion criteria involved the risk
of injury during the research trials and refusal to
participate in the tests. Each individual underwent
grip strength, precision grip, and hand dexterity
tests conducted in an environment with minimal
external influences like noise, light, or vibration
and reduced psychological factors such as stress.
Random sampling was used for participant

P <0.001

selection without considering age or sex, and the
results were compared to baseline data from the
control group to ensure consistency.

2.1. Tools
2.1.1. Edinburgh Dominance Questionnaire

The questionnaire consists of 10 questions,
each with a Likert scale of 5 options. Grading for
the answers is as follows: +2 for the right hand, +1
for right-hand preference, 0 for no preference, -1
for left-hand preference, and -2 for the mostly left
hand. The dominant hand score is calculated using
the equation highlighted below. This questionnaire
has been found to be valid and reliable multiple
times, with a Cronbach’s alpha exceeding 0.9.

2.1.2. Power grip strength
was measured with the Constant 14192-709E.

2.1.3. Measuring precision grip or pinch grip

The test was conducted on each hand separately
using the Saehan Hydraulic Pinch Gauge SH5005,
following the protocol established by the American
Society of Hand Therapists. Previous studies have
confirmed this instrument’s construct validity and
internal consistency.

2.1.4. Dexterity of the hands

was determined using Purdue Pegboard™ out
of the Model 32020A. Hence, the reliability and
validity of this tool have already been determined.

3. RESULTS AND DISCUSSION
The study included 182 participants, consisting
of 102 females and 80 males, aged between 19
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Fig. 1: The difference in grip power of both hands by gender
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Fig. 2: The difference in the precision grip of both hands by gender

and 65 years, with a mean age of 26 years and a
standard deviation of 6.34 years. The dominant
hand scores test results showed a mean of 12 and a
standard deviation of 2.25 and 89.39, respectively.
48. the participants’ handedness was categorized
as 9% right-handed, 36% left-handed, and 55%
non-oriented. Additionally, 8 participants were
left-handed, 14 were ambidextrous, and 3% were
considered ambidextrous. The male participants
exhibited significantly higher grip strength, finesse,
and dexterity compared to the female participants.
The differences in overall grip force between the
two genders were quantitatively significant, as
shown in figures 1 and 2, which present the effects
of right and left-hand grips separately for male and
female groups. In both cases, men showed a clear
advantage in grip strength.

Power grip strength outcomes exhibited
discrepancies between right-handed and left-
handed females, with right-handed females
demonstrating superior grip strength. On the other
hand, left-handed males displayed notably elevated
precision grip strength compared to their right-
handed counterparts. The manual dexterity of left-
handed males was significantly greater than that of
right-handed males. Upon examining the impact of
age and gender on the metrics of the precision grip
strength evaluation for the right hand (P<0.001)
and right-hand dexterity (P<0.001), a notably
higher prevalence was noted among right-handed
individuals. Moreover, both manual dexterity
(P<0.001) and assembly dexterity (P<0.001) were
markedly elevated in ambidextrous individuals
in comparison to right-handed and left-handed
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individuals.

The most crucial discovery of this research
indicates that the importance of hand dexterity
and assembly dexterity is greater in ambidextrous
individuals compared to right-handed and left-
handed individuals. It has been demonstrated
that ambidextrous individuals exhibit superior
performance in both assembly tasks and tasks that
require simultaneous use of both hands. These
individuals can possess right-handedness and left-
handedness, making them well-suited for roles
within this particular category of occupations.
Furthermore, it appears that expertise in hands
and hemispheres is impacted by proficiency in
two-handed dexterity, which involves executing
synchronized movements with both hands.

The study’s results revealed a substantial
disparity in the application of force between males
in terms of power and precision grip strength. This
investigation has contributed fundamental insights
into hand grip strength across various stages of
individuals’ lives, demonstrating its correlation
with age and gender.

In various outcomes of this research, the
disparity between right-handed and left-handed
women exhibiting superior power grip strength
was evident. Multiple studies have investigated
differences in hand grip strength between right-
handed and left-handed women. The study found
that left-handed men exhibited significantly higher
hand dexterity than right-handed men. Previous
research has focused on exploring differences in
hand dexterity between left- and right-handed
individuals. ~ An additional crucial discovery
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from this research highlighted the impact of age
and gender on precision grip strength test results,
indicating a higher prevalence of precision grip and
dexterity in the right hand among right-handed
individuals. Another study also showed that men
have greater precision grip force in their right hand
than their left hand, a pattern also observed in
women.

4. CONCLUSIONS
The findings of this study indicate a discernible

[ DOI: !502/] hsw.v14i3.18318 ] [ Downloaded from jhsw.tums.ac.ir on 2026-06-17 ]

disparity between the hand strength and dexterity
of women and men, with the latter exhibiting a
superior grip strength. This discrepancy bears
significant ramifications for developing tools
necessitating robust or intricate hand grips.
Furthermore, individuals with ambidextrous
capabilities demonstrated heightened dexterity in
bilateral hand coordination and assembly tasks,
suggesting their suitability for roles demanding
ambidextrous skills due to their enhanced
performance.
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