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Objective: The aim of the study was to find how affected is the unaffected side of stroke population.

Methods: 20 participants were recruited who met the inclusion criteria of more than 3-month first time unilat-
eral both male and female stroke patients of age group 40-60 years were assessed and evaluated for the 3
parameters using grip dynamometer, peg board and reaction time machine respectively and compared it to the
normal healthy age, gender and dominance matched individuals.

Results: The unaffected side of stroke patients was significantly affected in gross motor strength, fine motor
dexterity, reaction time audio and visual when compared to normal population.

Conclusion: There are significant motor deficits seen in the unaffected side of stroke patients.
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affecting one side will result in neurological com-
plications on the side of the body it affects [1].
Many researchers have conducted studies on
the affected side of the body and established
the fact. Whereas very few of us know that there
are sensorimotor deficits seen in the non-af-
fected side of the body as well.
Motor deficits after stroke are often evident on
the side of the body that is contralateral to the
side of brain damage. There is increasing
evidence, however, that motor performance of
the upper extremity (UE) on the side ipsilateral

Stroke is a disease that affects the arteries
leading to and within the brain. It is the fourth
leading cause of death and a leading cause of
disability. A stroke occurs when a part of the
brain cannot get the blood it needs because of
the blood supply being blocked or ruptured and
so the brain cells die. As brain is an extremely
complex organ that controls various body
functions. If a stroke occurs in the region that
controls a body function won’t work as it should.
However, because one side of the brain
controls the opposite side of the body, a stroke
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to the brain damage is also affected [2].
A unilateral cerebral hemispheric stroke rarely
produces ipsilateral gestural disturbances, and
these are less obvious than the contralateral
ones. However, Pohl et al [2], Yelnik et al [3]
showed that patients with parietal lesions have
many ipsilateral motor disturbances since then.
Most of the tasks used in our daily life, requires
a certain reaction time, rhythm or speed. Thus,
simple and complex visual-motor reaction times
increase in cases of both right and left ipsilat-
eral hemispheric lesion [4-6] while the left hemi-
sphere seems to be dominant in studies of re-
action time during multiple-choice task.
The need of the study was to identify the motor
control deficits of the unaffected side in stroke
patients when compared to normal healthy age
matched individuals and to emphasize on effec-
tive and efficient rehabilitation of stroke patients
of both the sides.

Reaction time using reaction time machine:
Subjects were explained about the reaction time
machine and that it is used to measure a
quantitative value to how fast a person reacts/
feedback to auditory and visual stimulus. Reac-
tion time was measured for both affected and
unaffected side of the body, but the values of
only unaffected side was considered. A trial
round was compulsorily given to all subjects.
Values were recorded of three rounds and aver-
age of the three values was used to compare.

Gross motor [14] using hand held
dynamometer [15] :  Subjects were made to sit
on a chair with the unaffected upper extremity
at resting position of shoulder adducted and
externally rotated to 90 degrees and elbow bend
to 90 degrees and dynamometer was held in
hand with wrist in neutral and 3 values were
taken with a break of 30 seconds after every
value and the best of the three was considered
to compare.
Fine motor using nine-hole peg board test:
Peg board was placed in front of the subject at
their waist level and were instructed to remove
the pegs and place them again how many ever
times possible in 30 seconds and that only one
peg can be removed at one time and similarly
one peg to be placed in the board at one time
with unaffected extremity only.

METHODOLOGY

The study was initiated following the approval
of Institutional Review Board. Purposeful
Sampling was done. Inclusion criteria was
patients with first time unilateral cerebral stroke
more than 3 months of age ranging from 40-60
years both male and female patients. Exclusion
criteria was patients with hemineglect hemiano-
pia and apraxia which were ruled out with few
tests. 40 subjects (20 hemiplegic (stroke) and
20 healthy individuals age sex and dominance
matched individuals) were recruited. The
subjects were recruited through purposive
sampling. Subjects meeting the inclusion
criteria were evaluated to show no important
visual perceptual deficits (minimum score of 24/
36 on the Motor Free Visual Perceptual Test
[7-9] and a minimum score of 26/35 on the Bell
Test [10] to eliminate the presence of visual
hemineglect), and show no important cognitive
deficits (minimum result of 80/100 on the
Modified Mini-Mental State Examination [11-13]
they were explained about the research and
consent was taken for the same. Subjects of
healthy population were recruited by matching
age, gender, dominance of stroke population and
were consented about the research and all three
parameters was assessed in the same way and
values were recorded.

Parameters Normal Stroke P value

Fine motor dexterity                   24.35 (±1.41) 19.9 (±1.41) 0

Gross motor strength 23.85 20.2 (±4.24) 0

Reaction time visual 1.63(±0.49) 2.74 (±0.46) 0

Reaction time auditory 2.17(±0.56) 2.36 (±0.33) 0

RESULTS

DISCUSSION

Significant difference was observed between the
two groups for gross motor, fine motor and
reaction time. The sensorimotor deficits
observed in the unaffected extremities can be
considered due to disruption of output from the
damaged hemisphere [18].
It is possible that a lesion in one hemisphere
resulting from a vascular cause interrupts
corticobulbar and corticoreticular projections
and consequently affects subcortical structures
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involved in motor control [19]. Therefore, the
integrity of these descending pathways is
necessary to achieve motor performance on the
unaffected side.
However, the other view can be that the
reduction of motor inhibition expressed as of the
unmasking of inhibited pathways rather than a
sign of restorative change to compensate for the
motor deûcit [20]. That this abnormal motor
inhibition may be non-speciûc is suggested by
the fact that it did not correlate with the
different degree of motor involvement between
patients. The ûndings agree with the previous
studies [20,21], which showed that the presence
of ipsilateral motor evoked potentials after
stimulation of the unaffected hemisphere was
associated with poor motor outcome. Patients
with good motor recovery showed a dramatic
decrease in excitability over the unaffected
hemisphere with a return to normal inhibition
values and the persistence of an abnormal
excitability over the affected hemisphere. The
presence of abnormal excitability over the
unaffected hemisphere was associated with
poor motor recovery [22].
It is also possible that the weakness on the
paretic side interferes with the performance of
movement on the unaffected side. For reaction
time the nature of this task being complex
involves both hemispheres as great sensorimo-
tor interaction is needed. In healthy controls,
involvement of ipsilateral motor areas is greater
with more complex movements. The increased
involvement of ipsilateral premotor cortex in
simple movements of an impaired limb could
just reflect the relative difficulty of such move-
ments. The timing of the interference effects of
ipsilateral motor cortex during the simple task
in patients is like that observed for the more
complex task reaction time in healthy controls
[19].
Involvement of ipsilateral motor cortex was
greatest in the more impaired patients. There-
fore, the present results cannot be interpreted
as showing that the undamaged premotor cor-
tex is functionally substituting for the injured
contralateral motor system in a complete and
simple way. Although greater injury produces
greater impairment, it also provokes a greater
adaptive response. Although increased use of

ipsilateral motor cortex does not enable
complete recovery in the most impaired patients,
it is likely that it enables greater recovery than
would have been possible otherwise [23].
Few studies even showed that patients with
good motor recovery showed a dramatic
decrease in excitability over the unaffected
hemisphere with a return to normal inhibition
values and the persistence of an abnormal
excitability over the affected hemisphere. The
presence of abnormal excitability over the
unaffected hemisphere was associated with
poor motor recovery [23].
The motor areas of the hand muscles of both
hemispheres are abnormally reduced in the early
period after stroke and depends on the functional
recovery. The main ûnding is that the unaffected
hemisphere showed a return to normal values
in patients with signiûcant motor recovery, while
it remained abnormal in the unaffected hemi-
sphere in patients with poor motor recovery [23].
Hence it is important to emphasize on rehabili-
tation of both sides in a stroke patient.
CONCLUSION
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