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ABSTRACT

[OJ[EIqaY= Although most studies believe that the dominant hand performs better than

Article Info: the non- dominant hand in performing various tasks, there is still the challenge among
researchers as to why the non- dominant hand performs better than the dominant hand
Received: 25 July 2021 in certain situations and tasks. The aim of this study was to compare dominant and
Accepted: 19 Dec. 2021 non- dominant hand performance with force changes in a two-handed balance task.
Available Online: 1 March 2022 The samples of this study consisted of 30 male and female subjects with a

mean and standard deviation of 28 + 6.5 years. This research was conducted in Shiraz
Health Center. In this study, a Huber device was used to measure hand function.
The results of independent t-test showed that when the force on the handle
sensor was the same in both hands, the performance of the dominant and non-
dominant hand did not differ significantly (P>0.05). However, the dominant hand
performed better when the dominant hand applied more force and the non- dominant
hand performed better than the dominant hand when the non- dominant hand applied
more force to the handles (P<0.05).
The results of this study showed that the performance of the superior
hand is not always better than the non-superior hand and the performance of both
Keywords: hands depends on the type of task, synthetic factors (force) and the amount of
attention to each hand. These results support the theory of dynamic systems and the

Motor program, Kinetics, specialized hemisphere model in hand control.
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1. Introduction

Hand dominance is a concept defined as the tendency and preference to use one hand in performing motor
tasks. The strong inclination of both hands to produce similar spatial-temporal movements in bimanual
tasks has led to the hypothesis that there is a single movement program for both hands. This hypothesis is
presented in the form of a generalized motor program (1). According to this theory, proposed by Schmidt
et al. (1979) in the context of a generalized motor program, even when the hands perform different
movements, there is only one controlling movement program, although the specific parameters for each
limb may be determined differently from one another (2). In contrast to the generalized motor program
model, the skill (specialized) model generally posits that there are two independent motor programs for
both hands that control each hand separately (3). The most recent model proposed in the field of bimanual
coordination is the dynamic systems theory, which does not have the limitations of generalized motor
program models and interference (4). Aside from the theories regarding hand control in bimanual
coordination tasks, there are studies that show that the dominant hand performs better than the non-
dominant hand in executing motor tasks (5-7). However, there are also studies that support better
performance of the non-dominant hand or show negligible differences in performance between the two
hands (8-10). It is clear that the performance of the dominant and non-dominant hands in different tasks
and conditions may vary, and theories of hand dominance provide different justifications regarding hand
control. The main question of this research is whether changes in force affect the performance of the
dominant and non-dominant hands in a bimanual coordination task. Therefore, given the contradictions in
previous research findings, the aim of this study was to compare the performance of the dominant and non-
dominant hands using different forces in a bimanual coordination task.

2. Methods

The sample for this research consisted of 30 right-handed male and female participants with an average
age of 28 years and a standard deviation of 6.5 £. This research was conducted at the Health-Oriented
Wellness Center in Shiraz. In this study, the Huber device (Figure 1) (11) was used to measure hand
performance. This device has a movable platform under the feet to disrupt balance and handles equipped
with sensors that display the amount of force applied in various directions as a numerical value on the
monitor for the participant. In this research, participants were required to apply force to the handles under
three different conditions while the moving platform disrupted their balance: once with equal force
(dominant hand 6, non-dominant hand 6), the second stage (dominant hand 8, non-dominant hand 6), and
the third stage (dominant hand 6, non-dominant hand 8). Each stage was repeated five times, and after each
stage, the performance of the dominant and non-dominant hands was displayed on the monitor from 0 to
100 percent. It is worth noting that in each stage, each participant performed a trial run to familiarize
themselves with the test. All participants were in good physical health and completed a consent form before
the test.

3. Results

The results of the independent t-test in Table 1 indicate that there is no significant difference in performance
between the dominant and non-dominant hands when the force applied for both hands is equal and equal
to 6 (D=N-D) (p>0.05). In another condition where the force applied for the dominant hand is 8 and for
the non-dominant hand is 6 (D>N-D), the performance of the dominant hand is significantly better than
that of the non-dominant hand (p=0.012). Additionally, when the force applied for the dominant hand is 6
and for the non-dominant hand is 8 (D<N-D), the performance of the non-dominant hand is significantly
better than that of the dominant hand (p=0.001).
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Table 1. Independent t-test results for dominant and non-dominant hands under three different force conditions.

Dominant hand (D) t-test
t df Sig Mean Std. Error
Non-Dominant hand(N-D) Difference Differenc
e
D=N- Assuming equal -.768 28 449 -1.80 2.34
D variances
Assuming unequal -.768 27.10 449 -1.80 2.34
variances
D>N- Assuming equal 2.690 28 .012 7.13 2.65
D variances
Assuming unequal 2.690 27.10 .012 7.13 2.65
variances
D<N- Assuming equal -3.861 28 0.001 -8.86 2.29
D variances
Assuming unequal -3.861 27.10 0.001 -8.86 2.29
variances

4. Discussion

The results of this study indicate that although there is no difference in performance between the dominant
and non-dominant hands when performing a symmetrical bimanual coordination task (in this study, using
equal forces for both hands), the application of greater force for one hand compared to the other leads to
better performance for that hand. Most studies have supported the better performance of the dominant hand
compared to the non-dominant hand in executing identical tasks for both hands (6, 7, 12-15). One of the
main reasons for the inconsistency of results from some previous studies with the findings of the present
study appears to be the use of a complex asymmetric bimanual task in the current research, whereas most
studies that have shown the performance advantage of the dominant hand have used an identical and
familiar task. Furthermore, there are tasks where it is difficult to judge whether the dominant hand performs
better than the non-dominant hand (10, 16). Additionally, tasks such as writing, eating, etc., which are
regularly performed with the dominant hand, exhibit better performance than the non-dominant hand (17,
18). Therefore, the better performance of the dominant or non-dominant hand depends on the type of task,
the amount of force applied, and the repetition of that task over time. Pellegrini et al. (2004) demonstrated
in their research on bimanual coordination tasks that when specific instructions are given to focus on the
dominant or non-dominant hand, the performance of that hand improves compared to when there is no
focus, and in these conditions, the performance of the non-dominant hand improves more than that of the
dominant hand (19). In this study as well, the application of greater force for each hand was associated
with increased attention and better performance for that hand. Overall, the results of this study showed that
the performance of the dominant hand is not always better than that of the non-dominant hand, and it
depends on the type of task, the level of attention given to the hands, and kinetic factors. Ultimately, the
findings of this study support the hemispheric specialization model, which believes in the existence of
separate movement programs for controlling the hands in motor tasks, as well as the dynamic systems
theory in controlling bimanual coordination tasks, which is among the latest theories on this control.
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