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Abstract

Background/Obijectives: This study investigates changes in the recovery of upper extremity motor functions
according to preferred hand damage after training with a bilateral asymmetrical motion induction task.
Methods/Statistical analysis: In this study, 11 patients with preferred hand hemiplegia and 11 patients with
nonpreferred hand hemiplegia, for a total of 22 people, were recruited as subjects.

This study evaluated the manual function test to find out the difference in hand activity before and after the study
bilateral task training for a total of 12 weeks.

Findings: As a result of this study, bilateral asymmetrical motion induction task training in both hands showed no
significant difference between the two groups in the preferred hand damaged group and nonpreferred hand damaged
group in the manual function test. But there was no statistically significant difference between groups for treatment
time of preferred hand damaged group and nonpreferred hand damaged group in MFT (p > .05)

Improvements/Applications: In conclusion, in the bilateral asymmetrical motion task training, there may be
differences in motor recovery according to the degree of participation in movement and learning ability.

Keywords: Hemiplegic, Preferred, Nonpreferred, Bilateral asymmetrical task training, Hand function

1. Introduction

Hand function is critical for leading a high quality of life and performing tasks of active daily living. Hand function is a fundamental
factor in work and leisure activities, and both hands are often used simultaneously to solve tasks (Scissors, dressing, cutting food,
grooming, toileting, etc.) when performing activities of daily living(ADL).
For most individuals, the preferred hand acts a greater role in mobility, and the nonpreferred hand acts a greater role in stability[1].
Loss of hand function in patients with stroke-induced hemiplegia is a typical symptom and the largest after-effect of the stroke.
Paralysis of one hand in patients with hemiplegia causes mental and physical pain and is often accompanied by a loss of motivation
and sense of frustration. Paralysis of the upper extremity prevents simultaneous use of both hands in daily life, making it more
difficult to perform functional tasks. In particular, in performing functional tasks, damage to the preferred hand is especially
important. Harris and End (2006) reported that preferred hand damage is more important for rehabilitation because preferred hands
have advantages over nonpreferred hands in task performance accuracy and speed[2]. As a result, the authors suggest that accuracy
and speed factors can impact motor learning effects differently for the preferred hand and the nonpreferred hand in upper extremity
function.

Currently, many methods for managing upper extremity function after strokes have been reported in the literature. One of these
methods is two-handed task training based on a task-oriented approach. The classic two-handed task training approach involves
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bilateral symmetrical movement guided training, which is very different from the therapeutic design for performing training with
the paralyzed upper extremity. Most currently reported studies are designed to simultaneously guidance bimanual movement to
verify the effect of training on the paralyzed upper extremities[3,4,5]. However, in solving the actual task, both hands perform the
task with bilateral asymmetrical movement, not symmetrical movement.

Therefore, it is necessary to verify the difference in the qualitative level of movement of the preferred and nonpreferred upper
extremity functions, the frequency of task participation, and the effect of the difference in recovery

2. Research and Methods
2.1. Research Subjects

This experiment investigates changes in the recovery of upper extremity motor functions according to the preferred hand damage
after training with a bilateral asymmetrical motion induction task, rather than the bilateral symmetrical motion induction tasks
conventionally used in training upper extremity function recovery after a stroke.

In this study, 11 patients with preferred hand hemiplegia and 11 patients with nonpreferred hand hemiplegia, for a total of 22
patients, were selected as subjects. Each group assigned a therapist to a patient with mild symptoms (Fugl-Meyer score of 58—
66) as a participant in the task training according to the Fugl—-Meyer score. The subjects all visited B Rehabilitation Hospital in
Seongnam City, and all subjects who were recruited agreed to participate in this study after receiving sufficient explanation[Table
1].

2.2. Materials
2.2.1. Manual function test(MFT)

MFT is a instrument for a evaluation that evaluates the overall functional state of upper extremity function and is mainly used
in clinical practice. The MFT is divided into 8 items in 3 areas, where the state of recovery of upper extremity function is assessed
by upper extremity motor function, grasping, and finger manipulation. Each item score is recorded as 1 point for successful
performance, and 0 points when the participant cannot perform the action. A perfect MFT score is 32 points.

2.3. Methods

The 22 subjects, including 11 subjects from the preferred hand damaged group (Rt hemiplegia) and 11 from the nonpreferred
hand damaged group (Lt hemiplegia), participated in two-handed task training for 30 minutes, thrice a week, for 12 weeks. In this
study, after training in 5 types of two-handed tasks for a total of 3 months, subjects were re-evaluated for upper extremity function.
After 2 weeks, re-evaluation was conducted for the retention test.

2.3.1. Research procedure

The subjects of this study conducted functional two-handed task training using everyday objects that can perform tasks by engaging
both hands in their daily life.

Training for detail task is as follows.

1) Handwashing task: We performed two-handed handwashing task training at the handbasin in activity daily living room. The
therapist provided assistance as required.

2) Dressing task: The training task was to change into new clothes in the hospital, and the therapist provided assistance if
necessary.

3) Scissors task: Using several sizes of scissors, participants cut a sheet of thick A4-sized drawing paper. The therapist provided
assistance as needed.

4) Nonmetal bottle cap removal task: The nonmetal bottle cap opening task was conducted with a bottle opener on a beverage
bottle. The therapist provided assistance as needed.

5) Strength training: Two JAMAR® hand dynamometers were used for the two-handed task training, and the therapist provided
assistance as needed.

Subjects had 6 minutes to performance each task. All training was performed in under 30 minutes, and the sequence was
randomized.

2.4. Statistical analysis

In this study, the SPSS/WIN statistical program 18.0 was used for statistical processing, and repeated measures analysis of
variance was analyzed to see the amount of change of each variable in time and two groups. A paired t-test was performed to see
the difference in effect between pre-and post-treatment within a group, and an independent t-test was analyzed for comparison
between groups. All statistical significance levels of the data were set to a = 0.05.
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3. Results
3.1. Results
3.1.1. General subject characteristics

The subjects of this study were 22 patients with chronic stroke (14 men and 8 women), including 11 patients with preferred
hand damaged (right hemiplegia patients), and 11 nonpreferred hand damaged patients (left hemiplegia patients). The average
age of the preferred hand damaged group was 68.64 + 6.80 years, and the average age of the nonpreferred hand damaged group
was 56.64 + 19.30 years. The preferred hand damaged group averaged 3.45 + 1.21 years between time of stroke and time of
rehabilitation and the nonpreferred hand damaged group averaged 3.18 + 1.67 years [Table 1].

Table 1. General subject characteristics.

Characteristics PHDG (n=11) NPHDG (n=11)
Age (year) 68.64+6.80 54.64+19.30
Duration (years) 3.45+1.21 3.18+1.67
Infarction 7 6
Type
Hemorrhage 4 5
Right 11 0
Paretic side
Left 0 11
Male 7 7
Gender

Female 4 4

PHDG: preferred hand affected group. NPHDG: nonpreferred hand damaged group.

3.1.2. Comparison of manual function test between groups and timing after bilateral task training

After task training 3 times a week for 12 weeks, the MFT score in PHDG increased by 2.45 points from 23.73 points before
the study to 26.18 points after the study. Two weeks after all training was completed, the MFT score for the holding test had
increased 2.36 points to 26.09 points [Table 2]. The MFT score of NPHDG increased by 1.54 points from 23.55 points before
the study to 25.09 points after the study, and reached 24.91 points in the holding test 2 weeks after all training was completed,
which was 1.36 points higher than before the study[Table 2].

Table 2. Comparisons of manual function test between groups

Variable PHDG NPHDG t p
Pre-test 23.73+1.85 23.55+2.30 .205 461
Post-test 26.18+1.83 25.09+2.55 1.153 .295
Retention test 26.09+1.92 24.91+2.59 1.216 440

PHDG: preferred hand damaged group; NPHDG: nonpreferred hand damaged group.

This study was no statistically meaningful difference between groups during the treatment session of PHDG and NPHDG in
MFT (F = .786, p > .05), but there were meaningful differences according to treatment duration (F = 131.377, p < .001). Our
results showed statistically significant changes in treatment duration and group interaction (F = 8.043, p < .001)[Table 3].
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Comparing results between groups over time, both PHDG and NPHDG showed changes before and after the intervention.
However, as a result of this study, no significant change could be confirmed in the holding test [Table 4].

Table 3. Comparison of manual function test between group and timing

Source of Variation SS df MS F p

Between-subject
group 11.045 1 11.045 .786 .386
Error 280.909 20 14.045

Within-subject

Time 54,939 2 27.470 131.377" .000
Time * Group 3.364 2 1.682 8.043™" .001™
Error 8.364 40 .209

*kk

p<.01""p<.001.

Table 4. Comparisons of manual function test within groups

Variable MzSD t p
Pre-test 23.73+1.85
-9.925 .000™
Post-test 26.18+1.83
Pre-test 23.73+1.85
PHDG -8.480 000
Retention-test 26.09+1.92
Post-test 26.18+1.83
1.000 341
Retention-test 26.09+1.92
Pre-test 23.55+2.30
-9.815 .000™"
Post-test 25.09+2.55
Pre-test 23.55+2.30
NPHDG 6,708 000
Retention-test 24.91+2.59
Post-test 25.09+2.55
1.491 167
Retention-test 24.91+2.59

"p<.001, PHDG: preferred hand damaged group; NPHDG: nonpreferred hand damaged group.
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3.2. Discussion

This study was conducted with 22 patients with hemiplegia due to chronic stroke, and examined potential differences of the learning
effects of recovery of upper extremity function in preferred (right) hemiplegic patients and nonpreferred (left) hemiplegic patients
after training with both hands for 30 minutes 3 times a week for 12 weeks.

The preferred hand is the hand that one primarily uses to complete tasks in daily life. Even for tasks that utilize bimanual at the
same time, the reason for using the preferred hand can be explained by cerebral laterality[6].

Cerebral hemisphere dominance can be considered a result of asymmetric development in the cerebral cortical motor region of
the cerebral hemisphere. Approximately 80% of people use the right hand as the preferred hand. In general, when participating a
left-handed task, the cortical motor area of the right cerebral hemisphere is activated[7]. However, when the right hand is used
functionally, neuronal activity appears in the entire cortical motor area of the left cerebral hemisphere. These findings support the
basis for lateralization of the cerebral hemisphere and support that the left cerebral hemisphere performs a role as the dominant
cerebral hemisphere in ADL performance.

Harris and Eng (2006) reported that in stroke patients suffering from hand paralysis, individuals with paralysis of the preferred
hand controlled by the left cerebral hemisphere experienced less severe motor impairment than individuals suffering from paralysis
of the nonpreferred hand[2]. They also found that the right hand showed higher performance accuracy and speed. According to a
report by Giuliani et al. (1997), patients with left cerebral hemisphere damage were characteristically impaired in frequency, velocity,
and timing factors in both hands[8]. Furthermore, according to a report by Mutha et al. (2010), patients with ideomotor apraxia due
to damage to the left parietal lobe demonstrated difficulty in executing or planning spatiotemporal movements when performing
purposeful tasks[9]. These patients tend to move each intersegment excessively due to impaired coordination when a simple task
was requested, and the direction of movement was largely changed. Patients with right cerebral hemisphere damaged show delays
in time and speed of movements when performing tasks, and control impairment at the end of movements[10,11]. Similar critical
cases also examined and explored during the research [12-22].

The purpose of this study was to confirm difference in functional movement ability when the preferred hand is used or not used in
two-handed task training. Two-hand task training showed significant differences in terms of the recovery of upper extremity function
in both groups according to time before and after the treatment period on the MFT test. However, in comparing the preferred hand
damaged group and the nonpreferred hand damaged group, statistically significant differences could not be found in this study.
Nonetheless, the mean value increased in the preferred hand damaged group in comparison with the nonpreferred hand damaged
group, although there was no statistically significant difference after the end of this study. Therefore, in future studies, it is necessary
to confirm the difference according to the number of subjects or the intervention method of two-handed task training. The main
limitation of this research is difficult to generalize in all hemiplegia patients. Because we have been studied in patients with chronic
stroke. In the future, it is considered to supplement the limitations of this research to improve the intervention effect of each recovery
stage in patients with acute, subacute, and chronic stroke.

4. Conclusion
The purpose of this researh was to confirm the difference in the effect of motor recovery according to the preferred and nonpreferred
upper extremity. As a result of this study showed statistically meaningful changes in the treatment intervention duration and group
interaction (F = 8.043, p < .001). But there was no statistically meantingful difference between groups for intervention duration of
PHDG and NPHDG in MFT (F =.786, p > .05). In conclusion, in the two-handed task training, there may be differences in motor
recovery according to the degree of participation in movement and learning ability.
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