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Introduction: Recovery of upper limb motor function in stroke is limited. Different approaches are used
to improve the upper limb function, but none has satisfactory results. The present study investigated the
effect of task related training and role of hand dominance in upper limb motor function rehabilitation in
stroke population.
Method an Material: A convenient sample of 32 subjects divided into 4 groups with 8 subjects each
took part in the study with an experimental design. The group 1, experimental dominant hand group,
consisted of subjects with dominant hand paresis, the group 2 consisted of subjects with non dominant,
group 3 & 4 consisted of dominant (dominant hand control group) and non dominant hand paresis (non
dominant hand control group) .The group 1 and 2 received task related training and conventional therapy,
while group 3 & 4 received conventional physiotherapy. All patients were assessed prior to training 4
weeks & after the 4 weeks of training program by using Chedoke Arm & Hand activity Inventory Score
form, this score were used to find the difference between and within groups.
Results: A within group analysis showed that there is a statistical significant difference for Chedoke
Scores between pre training and post training in group 1, 2 and 3 but no significant difference in group4.
There was no significant difference between group1 post training scores; there was a significant
difference in post training scores group 1 and group 3. There was no significant difference in post training
scores between group 3 and group 4. The comparison between group 2 and 4 group showed no significant
difference in post training scores.
Conclusion: From this study it is evident that task related training and hand dominance play an important
role in upper limb rehabilitation.
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Introduction
Stroke has devastating consequences on individual’s
physical and cognitive abilities.(1) The likelihood of
improvement after stroke varies with nature and
severity of the initial deficit. Approximately 35% of
survivors with initial paralysis of the leg do not
regain useful function. Six months after stroke,
about 65% of patient cannot incorporate the affected
hand into their usual activities.(2)
Studies report that 45 to 50% of individuals sustain a
left hemisphere lesion and therefore right-sided
paresis. In as much as up to 80% of people are right
side dominant, a significant proportion of individuals
who experience a stroke will have their dominant

hand affected. It is not known whether these
individuals will gain better outcome than those who
had their non-dominant hand affected form stroke.(3)
Recent trails emphasis the practice of task related
movements. Many different task oriented practices
strategies have shown significantly greater benefit
from more intensive therapies that involve training
in specific skills as compared with only several
hours a week of general rehabilitation spread among
many activities.(4) Recently Salbach et al reported
benefits of task related practice on locomotion in
people with stroke.(5) Bllehasset al support the use
of additional task related practices of during
rehabilitation.(6)
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Task-specificity, practice, goal-setting, feedback and
motivation are considered important elements in
motor learning. In practice, it appears that repetition
alone is less effective than repetition with variable
practice (7) As we know that in motor learning the
degree of performance improvement is dependent on
the amount of practice. It is also known from the
motor learning literature that variable practice is
more effective than massed practice. Introducing
task variability in any given session increases
retention (8) Task related training provides
variability during treatment session as different
objects are used. Many different task oriented
practice strategies have shown significantly greater
benefits from more intensive therapies that involve
training in specific skills, as compared with only
general rehabilitation.(4)
There are not many studies which have reported the
effect of task related training and effect of hand
dominance in functional regain in stroke survivors.
The current study was done to find out the effect of
task related training and to examine do hand
dominance play a role in reaching activities in stroke
survivors.
Method
A convenient sample of 32 subjects took part in the
study with an experimental design. The group 1
consisted of subjects with dominant hand paresis and
received task related training and conventional
therapy (experimental dominant hand group). The
group 2 consisted of subjects with non dominant
hand paresis and received task related training and
conventional therapy (experimental non dominant
hand group). Group 3 & 4 consisted of dominant
(dominant hand control group) and non dominant
hand paresis (non dominant hand control group)
respectively and they received conventional
physiotherapy. All subjects were right hand
dominant. Subjects were randomly assigned to
different groups. The study was approved by
research and ethics committee of Jamia Hamdard,
New Delhi, India.
The age, gender and duration of onset of hemiplegia
were obtained from the patient’s history and medical
records. Stroke location was identified by computed
tomography or magnetic resonance imaging of the
brain. The subjects were selected on the basis of
following criteria, such as, 6 months post stroke,
arm/hand paresis and subjects with aphasia and
cognitive deficits were excluded. The consent of the
subjects was obtained before enrollment into the
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study and they were thoroughly explained about the
study process. Subjects were matched by using two
subsets of the Motor Assessment Scale (MAS).(9)
On the upper arm subset, seated subjects were asked
to hold their arm in 900 of the shoulder flexion for 2
seconds, while maintaining some external rotation.
On the hand movement subset, subjects were asked
to extend the wrist while holding a cup upright, with
the forearm resting on the table.
Subjects in group 1 and 2 received physiotherapy
and task related training. For Task related training
familiar objects were used that vary in size, shape &
weight (50-500 gm) including coffee mugs, tea cups,
plastic balls, books and writing and eating utensils.
The objects were placed ipsilateral, contra lateral
and midline on the table. Participants got an hour
therapist-supervised reach-to-grasp training 5 times
per week for 4 weeks (total 20 sessions)8
Progression criteria were established by increasing
repetitions, increasing object size and weight, as
well as increasing the distance at which objects were
manipulated. The subjects in l group 3 and 4
received conventional physiotherapy program for
upper limb. Trunk movements (sagital displacement,
rotation) were prevented by verbal cues and therapist
support. Rest periods of 1 to 2 minutes were
permitted when necessary to avoid fatigue.
All patients were assessed prior to training 4 weeks
& after the 4 weeks of training program by using
Chedoke Arm & Hand activity Inventory Score
Form. Scoring is done on a 7-point ordinal scale
(1=total assistance and 7=complete independence).
Scoring is based on the percentage of contribution of
each task by the paretic upper limb. For example the
individual will score 7 on the jar opening task if he
or she were able to hold the jar in the non paretic
hand and open it with paretic hand. A score of 3
means that the individual is able to use the paretic
hand to stabilize and manipulate the jar but requires
hand over hand guidance (50%-75% contribution of
the paretic upper limb). High internal consistency
(Cronbach alpha=.98) and excellent inter rater
reliability (ICC= .98),
Construct validity (r=.81-.93) and face and content
validity have been reported (10).
Data Analysis
Statistical analysis was performed using the SPSS
Software (version 14). Demographic data of all
subjects including age, sex, type of stroke, side of
hemiplegia and hand dominance were descriptively
summarized. The dependent variables for statistical
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analysis were Chadoke hand inventory scale scores.
Within group comparison was done by using
Wilcoxon-Singed Ranks Test and for the between
group analysis Mann-Whiteny test was used. A level
of significance of p < 0.05 was used for all analysis
to determine the statistical significance.

Group
Group 1(n=8)
Group 2(n=8)
Group 3(n=8)
Group 4(n=8)

Table 1. Demographic profile of the subjects
Age (years)
Duration of the stroke (months)
(Mean±SD)
(Mean±SD)
55.58 + 6.43
14.38 + 3.06
52.00 + 3.92
15.00 + 4.75
54.63 + 4.20
16.13 + 5.66
16.87 + 5.89
50.75 + 6.81

A within group analysis showed that in group 1 and
group 2 there is a statistical significant difference for
Chedoke Scores between pre training and post
training scores, group 1 (z=2.54, p=0.005) and group

Group
Group 1(n=8)
Group 2(n=8)
Group 3(n=8)
Group 4(n=8)

Results
A total of 32 patients with 8 subjects in each group
and (mean±SD) age of the subjects were 53.18 ±5.56
years who participated in this study. The duration of
stroke (mean±SD) was 16.50±5.09 months. The
mean +SD of age and duration of stroke, group wise
is summarized in table 1.

2 (z=1.84, p=0.033) . In the group, group 3 There
was significant difference (z=2.00, p=0.023) but no
significant difference in group 4 (z=1.63, p=0.051)
(table 2).

Table 2. Within Group Comparison of Chadoke hand inventory scores
Pre training
Post training
Chadoke Hand Inventory
Chadoke Hand Inventory Score
Z
Score (Median±SD)
(Median±SD)
21.00±1.66
23.50±1.06
2.54
21.50±2.85
22.50±3.56
1.84
20.50±1.18
21.00±1.12
2.00
20.50±1.66
21.00±1.38
1.63

Using Mann-Whitney Test for Chedoke Post Score it
was found that there was no significant difference
between group1 and group 2 on both pre training
(z=0.37, p=0.70)(table 3) as well as post training
scores(z=0.96, p=0.33)(table 4).
Between group comparison of group 1 and group 3
showed no significant difference in pre training
scores (z=0.75, p=0.44) (table 3) but there was a
significant difference in post training scores (z=2.88,

0.005
0.033
0.023
0.051

p=0.004) (table 4). There was no significant
difference between the pre training (z=0.16, p=0.87)
(table 3) and post training (z=0.32, p=0.74) (table 4)
scores between group 3 and group 4. The
comparison between group 2 and 4 group showed no
significant difference in pre training (z=1.12,
p=0.26) (table 3) and post training scores (z=1.34,
p=0.17) (table 4).

Table 3. Comparison of pre training Chadoke hand inventory scores between groups
Chadoke Hand Inventory Score
Chadoke Hand Inventory Score
Group Comparison
(Median±SD)
(Median±SD)
21.00±1.66
21.50±2.85
Group 1 vs Group 2 (Experimental dominant hand group- (Experimental non dominant hand groupGroup 1)
Group 2)
21.00±1.66
20.50±1.18
Group 1 vs Group 3 (Experimental dominant hand group(Dominant hand control group- Group 3)
Group 1)
21.50±2.85
20.50±1.18
Group 3vs Group 4
(Dominant hand control group(Non dominant hand control groupGroup 3)
Group 4)
21.50±2.85
20.50±1.66
Group 2 vs group 4
(Experimental non dominant hand
(Non dominant hand control groupgroup- Group 2)
Group 4)
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0.37

0.70

0.75

0.44

0.16

0.87

1.12

0.26
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Table 4. Comparison of post training Chadoke hand inventory scores between groups
Chadoke Hand Inventory Score
Chadoke Hand Inventory Score
Group Comparison
(Median±SD)
(Median±SD)
23.50±1.06 (Experimental
22.50±3.56 (Experimental non dominant
Group 1 vs Group 2
dominant hand group- Group 1)
hand group- Group 2)
23.50±1.06 (Experimental
21.00±1.38
Group 1 vs group 3
dominant hand group-Group 1) (Dominant hand control group- Group 3)
22.50±3.56 ±2.85
21.00±1.12
Group 3 vs Group 4
(Dominant hand control group(Non dominant hand control groupGroup 3)
Group 4)
22.50±356 (Experimental non
21.00±1.38
Group 2 vs group 4
dominant hand group(Non dominant hand control groupGroup2)
Group 4)

Discussion
As hypothesized, subjects with dominant hand
paresis improved significantly. Subjects in group 1
were given additional task related training. There
was also significant improvement in subjects of
group 2 and group 3 but this was lesser than
experimental dominant hand group. These results
support the use of task-related training during stroke
rehabilitation and influence of hand dominance in
rehabilitation. The result of the present study gets
the support from the work done by Blennerhassett et
al (6). There was significant improvement in their
subjects in terms of functions after applying
additional task related training but in their study
hand dominance was not taken in to account.
The subjects of the present study improved their
reaching and grasping ability after four weeks of
intervention. Again this was most significant in
group 1 subjects. The reason behind this gain may
be that during intervention familiar objects were
given. It has been proved by Thielman et al that the
stroke subjects may gain functional improvement
when they are given familiar object and emphasis is
given on functional goals (8). This can be due to that
patient gets more encouragement and motivation
when he can use objects of daily living. Another
possible explanation of the results of this study may
be “use dependent plasticity”. We know that in the
chronic stages of a stroke, the brain is still “plastic”
and can reorganize in response to appropriate
stimulus (4).
The gain in group 3 subjects were less but
significant. In the present study the subjects in group
3 were given conventional physiotherapy including
passive active movements and strengthening. It has
been proved that repetitive passive active movement
training can improve upper limb motor function and
activities in patients with chronic stroke with all
degrees of upper extremity paresis. Strength gain
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Z

P

0.96

0.33

2.88

0.004

0.34

0.74

1.34

0.17

and repetitive movements may be attributed to this
significant difference.
There are studies that have examined the role of
hand dominance in stroke patients. In the present
study task related training and the role of hand
dominance in stroke rehabilitation was examined.
Subjects in dominant hand paresis improved after
the treatment session. Harris et al showed that the
tendency to use the dominant hand may lead to a
better pre stroke neuromuscular condition of the
dominant hand (e.g., stronger muscles, more
efficient motor unit recruitment) compared to the
non dominant hand (3). However their study was
unable to show any difference between dominant
and non dominant hand scores for activities of daily
livings. Its being suggested that the more use of the
dominant hand may produce a training effect, giving
it and benefit over the non dominant hand. The issue
of handedness in healthy individuals using
transcranial magnetic stimulation found that the
threshold required to produce movement was higher
in the non dominant hand. This suggests differences
in motor cortical output for dominant and non
dominant hand movement. Therefore, if the
dominant hand is affected by the stroke, it may
demonstrate less impairment immediately following
the stroke owing to its protective effect (3).
Another factor that can be a cause of good
improvement in dominant hand group is motivation.
According to Harris et al if the dominant hand has
been affected by the stroke, individuals may be more
motivated to use their dominant hand during
recovery because they are not used to using their
non- dominant hand for daily tasks. In contrast, if
the non-dominant hand is affected individual may
have little motivation to use this hand in daily task
making it difficult to promote the use of the nondominant hand (3). Patients with dominant hand
affection tend to show better course of recovery than
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the patients with non dominant hand and this should
be kept in mind while formulating and implementing
treatment for stroke survivors. The study should be
carried on larger sample for better understanding of
task related training and effect of hand dominance in
recovery process after stroke.

Conclusion
The results of the study showed that task related
training is effective in treatment of stroke patients
and patients with dominant hand paresis may
recover better than the subjects with paresis of nondominant hand. However it cannot be neglected that
the patients in later stage of stroke develops
compensatory or adaptive behavior to accomplish
the activities of daily living.
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