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ABSTRACT

Background: The objective of this study was to compare the impact of task oriented physical activity to
improve hand motor control in stroke patients by comparing with motor learning and motor strategy.
Methods: A total of 20 patients who are post-stroke patients suffered a left brain hemisphere were
recruited for the study. The patients were divided into 2 groups: the experimental group consisted of 10
patients who underwent occupational therapy 5 times per week along with occupational therapy based on
differential training 5 times per week and control group consisted of 10 patients without any occupational
therapy. Results: In the experimental group the mean performance time of all tasks for wrist, hand and lift
of toys improved significantly (p<5) and no decline in quality of arm function was observed. In control
group, the mean performance time of five patients is not improved significantly (p<5) and the lift of toys
and the quality of arm function was not significantly improved. Conclusions: In the both groups, the
experimental group with interventional and occupational therapy sessions improved arm function and
differential training based occupational therapy and counseling on joint movements exercise,inter-locking
blocks therapy, using extension and flexion along with enhancing fingers dexterity. this approach is
inexpensive and more effectively.

Copyright © Giuseppe Annino et al. 2015, This is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited.

INTRODUCTION

The World Health Organisation (WHO) estimates that stroke
events in EU countries are likely to increase by 30% between
2000 and 20251. And Stroke is the second leading cause of
disability in Europe after ischemic heart disease2.
Persons who suffer from functional impairment after stroke
often have not reached their full potential for recovery when
they are discharged from hospital, where they receive initial
rehabilitation. This is especially the case for the recovery of
arm-hand function, which lags behind recovery of other
functions. A major obstacle for rehabilitation after hospital
discharge is geographical distance between patients and
therapists as well as limited availability of personnel3,4,5,6,7. The
prevalence of stroke events is expected to increase across the
global population aged over 65 increases. The number of stroke
events in Europe is projected to rise from 1.1 million in 2000 to
1.5 million per year by 2025, largely due to the ageing
population8,9,10.

Many stroke patients suffer from persistent hand impairment
results in diminished vocational and self care abilities and there
by affecting the quality of life. And hand impairment stems not
only from muscle trophy and altered supraspinal input to the
muscles, but also from somatosensory deficits and it is well
know that somatosensory feedback is a prerequisite for
maintaining and regaining optimal motor control11.
Much attention in rehabilitation research has been focusing on
restoring the motor function after stroke and major issue is to
restore the lost function. And the intervention emphasizes
intensive, active repetitive movements are of high value in this
regard. Therefore the strenghth, accuracy and functional use
when applied to subject’s paresis due to stroke12.
Therefore, post stroke impairments in motor control cause
functional limitations in the activities of daily living like
grasping and object manipulation as compared with the normal
persons. Our major concern with upper extremity motor
function to regain motor function and get back normal ADL
performance through rehabilitation13,14.
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The motor deficits are often evaluated using scales such as the
action research arm test and Fugl-meyer assessment
(FMA)15,16,17 Motor skill learning can be divided in two stages:
a fast on-line learning process leading to large performance
improvement over a single training session (i.e., early stages of
motor skill learning as described in the present study), and a
slower process involving smaller performance gains obtained
through repeated training sessions18.
And after stroke in 30% of the patients, spasicity occurs with
first few days or weeks19. However, on set of spasticity is
highly variable and can occur in the short, medium and long
term post-stroke period. In upper limbs, the arm spasticity is
internal rotation, adduction of the shoulder coupled with
flexion at the elbow, the wrist and fingers. In this study the
prevalence of spasticity does occurs in lower limb and
determine by the Modified Ashworth Scale. The basic
treatment for spasticity is to improve the viscoelastic properties
of the muscle tendon and to increase its extensibility20.
In this study, we aimed to demonstrate the effect of BT,
consisting of a variety of tasks, on the recovery of arm function
and the functional use of affected arm of stroke patients by the
following Barthel Index (activity of daily living scale),
Modified Ashworth scale (spasticity scale), Fugl Meyer Scale
(motor function scale).Therefore the aim of this study to assess
the safety and tolerability and impact of the physical activity
supervision exercise training program for the post stroke
patients. And also helps in improve performance and social
participation, serves as an effective means of secondary
prevention.

METHODOLOGY
This was a prospective, interventional, single center study from
January 2015 to July 2014 for 6 months. Approval from the
institutional ethics committee was obtained prior to the study.
Twenty patients underwent treatment for CVA (cerebral
vascular accident)-induced hemiplegias at a Villa Di Alba
hospital located in Rome, Italy were enrolled. The patients
were selected regardless of use of assisting devices like canes.
However, the following eligibility criteria were considered:
minimum score of 55 on the Barthel Index (Activity of Daily
Living Scale) do not have any problem in musculoskeletal
model, absence of a cardiac disorder, complete understanding
of this research, and ability to communicate. The patients’
characteristics, objective medical information, and medical
records were analyzed.
The participants were divided into two groups: a control group
of 10 patients who underwent standard physiotherapy for stroke
patients and an experiment group of 10 patients who
participated simultaneously in an Experimental therapy enhancing program and standard physiotherapy (Table 1).
Inclusion criteria included a minor ischemic stroke (mRS ≤ 2)
within 6 months after the stroke, and independence in the
activities of daily living prior to the stroke. Exclusion criteria
included sensory or global aphasia, dementia with a minimental state examination score ≤ 21, major depression, systolic

blood pressure ≥ 200 mmHg, diastolic blood pressure ≥ 110
mmHg, unstable angina pectoris, severe valvular stenosis,
arrhythmia, congestive heart failure, ST depression ≥ 2 mm on
electrocardiogram at rest, third-degree atrio-ventricular block
with no pacemaker, severe peripheral vascular disease, severe
lung disease, and orthopedic or neurological disability
incompatible with a cardiovascular rehabilitation program.
Intervention program: Patients were educated on vascular risk
factors and the importance of physical exercise and a healthy
lifestyle. After the baseline evaluation, the patients in the
exercise group were enrolled in a supervised exercise-training
program performed daily for 6 months. Compliance was
monitored, and the exercise prescription was adjusted if
maximal exercise capacity improved.
Informed consent: Prior to the study, the general study process
and the responsibilities of both participants and researchers will
be explained to potential participants. They will be told that
their entry into the trial is entirely voluntary and that they can
withdraw at any time. In the event of their withdrawal, the data
collected cannot be erased and will be used in the final
analyses. Written informed consent should be obtained from
each participant before any interventions related to the study
are started.
Assessment Procedure: The following assessment scales are
used to evaluate the improvement in subjects hand motor
function according to the international classification of
functioning (ICF), disability and health guidelines, pre-and
post-intervention.
Fugl Meyer scale to evaluate motor function,
Modified Ashworth scale to evaluate muscle spasticity,
Barthel index to find improvement of the Activities of Daily
Living (ADL’s),
Participants were assessed on clinical outcomes at baseline
,pre-intervention
(week
0),post-intervention
(2,4,6,8
weeks),and a follow-up every 4thweeks (12,16,20,24 weeks)
respectively. The joint specific required movements are
facilitated from this kind of interventional therapy where the
whole shoulder girdle exercise ,facilitated with systems has
clear benefits, repetitive targeted therapy of specific muscle
groups, especially in the hand and wrist ,is essential in all
stages of a rehabilitation program.
The dose of intervention, we turned to play as a motivator.
Accordingly ,we designed a task specific interventional interlocking blocks therapy design and play controller that requires
specific joint movements to trigger play events .In its present
configuration ,the controller enables play with both affected
and unaffected hand using wrist extension and flexion along
with enhancing fingers dexterity. This approach could provide
inexpensive home-based therapy to supplement institutional PT
thus maximizing the dose of therapy received to promote hand
function.
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RESULTS
The ratio of male/female was 6/4 and 5/5 in experimental and
control group. The mean and standard deviation of age in
experimental and controls in male/female were 54.33±07.81 / 6
0.50±02.08 and 54. 20±7.79/59.00±02.23. Also, the
distributions of sex, age, involved side were statistically similar
in both the groups. These observations were shown in Table 1.
Table1 Demographic details
S.no.
1

Subjects details
Experimental Group Control Group
Study population
10 (50%)
10 (50%)
Age
2
Males(Mean±SD)
54.33±07.81
54.20±7.79
Females(Mean±SD)
60.50±02.08
59.00±02.23
Gender
3
Males
6 (60%)
5 (50%)
Females
4 (40%)
5 (50%)
Involvement of
4
Cerebral infarction in left brain hemisphere
hemiplegic area
6
Onset of stroke
Between 1.5-3 months Between1.5-3months
Exp 1-effect of FMA for wrist

Stimulation of intensity and rest motor threshold for left
hemiplegic at baseline to 24th week (Table 2).At the baseline
there were no much difference between in both groups. After,
there was a significant effect in female and male patient shows
04.44±03.35 and 03.00±01.60 in experimental and control
group. The mean and standard deviation of the both groups of
FMA scale for wrist seen in table 2.
Table2 FMA wrist
Age
40
52
58
62
60
55
58
61
59
63

Experimental Group
Gender Baseline to 24thweek
Male
04.33±01.98
Male
05.55±01.66
Male
04.00±01.22
Female
03.33±01.65
Female
04.44±03.35
Male
04.55±02.40
Female
04.00±01.58
Male
03.00±02.12
Male
04.77±01.39
Female
04.55±01.81

Age
44
56
60
64
57
57
59
62
58
49

Control Group
Gender Baseline to 24thweek
Male
03.50±01.19
Female
03.12±01.12
Female
04.75±01.28
Male
06.00±00.92
Male
05.25±01.83
Male
03.00±01.60
Female
04.37±00.74
Female
03.62±01.40
Female
03.37±00.74
Male
02.87±00.83

95% confidence interval, t-test 5.64

which could be 1,1+,2 or 3.All tests were performed, equal
patients were distributed 10 patients in both the groups
respectively. In MAS review it should treated as a nominal
scale for spasticity. All tests were performed in both the
groups. The mean and standard deviation is shown in table 4
and 5.
Exp-3 wrist
Statistically significant differences for mean upper extremity
coordination and reflex assessment were observed. In this one
female patient shows 03.22±01.39 improvement as compared
to control group male patient 03.87±00.83.The t-test was used
and statistical significance was set at level 95% confidence
level.
Exp-4 Fingers
In this phase, the patients in experimental group encouraged to
use playing blocks to observe the range of motion of wrist to
improve sensory motor and feedback in the distal parts of the
body. During this phase, change in tension of extensor
digitorium communis tendon which causes the interphalaneal
extension and improves propioception feedback. A sixty year
old female attained the normal post tone 02.55±01.66 as
compared to control group which is not impressive results seen
in table 5.
Table-4 MAS wrist
Age
40
52
58
62
60
55
58
61
59
63

Experimental Group
Control Group
Gender Baseline to 24thweek Age Gender Baseline to 24thweek
Male
02.11±01.05
44
Male
01.87±00.83
Male
01.44±00.52
56 Female
02.62±00.51
Male
01.33±01.22
60 Female
02.87±00.83
Female
02.66±00.86
64
Male
01.12±00.83
Female
02.44±01.66
57
Male
02.50±01.19
Male
02.44±01.33
57
Male
03.87±00.83
Female
01.66±01.22
59 Female
02.50±00.53
Female
03.22±01.39
62 Female
02.75±00.88
Male
01.77±00.83
58 Female
01.87±00.83
Female
02.22±01.09
49
Male
02.50±00.53
*95% confidence interval, t-test-2.88

Table5 MAS finger

Exp-2 effect of FMA for hands
In analysis of FMA for hands, there statistically significant at
the 95% confidence level with t-test 4.34.And we can see
statistically differences among these mean and standard
deviation scores were observed in table 3.
Table3 FMA hands
Experimental Group
Baseline to
Age Gender
24thweek
40
Male
05.55±02.78
52
Male
06.77±02.22
58
Male
05.11±02.02
62
Female
06.00±02.64
60
Female
05.88±03.98
55
Male
05.66±02.95
58
Female
04.22±02.43
61
Female
06.44±02.40
59
Male
06.44±02.40
63
Female
05.88±02.02

Control Group
Age

Gender

Baseline to 24thweek

44
56
60
64
57
57
59
62
58
49

Male
Female
Female
Male
Male
Male
Female
Female
Female
Male

03.50±01.19
04.75±01.28
03.87±00.83
07.75±01.83
06.25±03.19
02.37±01.06
04.12±00.83
03.75±01.48
02.62±01.06
03.50±01.19

*95% confidence interval, t-test 4.34

To investigate potential correlation with MAS, patients were
evaluated and divided into two groups based on their scores

Experimental Group
Age Gender Baseline to 24thweek Age
40
Male
02.44±01.33
44
52
Male
02.00±00.86
56
58
Male
02.55±00.88
60
62 Female
02..88±00.92
64
60 Female
02.55±01.66
57
55
Male
03.22±01.39
57
58 Female
02.66±01.22
59
61 Female
03.11±00.92
62
59
Male
02.00±00.86
58
63 Female
02.00±00.86
49
*95% confidence interval, t-test-3.54

Control Group
Gender Baseline to 24thweek
Male
03.37±00.74
Female
03.37±00.51
Female
03.25±00.88
Male
02.00±00.74
Male
02.37±01.40
Male
02.87±00.83
Female
02.12±00.83
Female
03.25±00.70
Female
01.50±00.53
Male
02.00±00.75

Exp-5 thumb
Though the results in both the groups are satisfactory, the
experimental group showed its significance difference in
improvement from 6th week which is continued throughout the
duration of the study. In experimental group, patient’s shows
significant improvement as compared to control group with a ttest of -0.46, and the mean and standard deviation scores were
seen in table 6.
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Table 6 MAS thumb
Age
40
52
58
62
60
55
58
61
59
63

Experimental Group
Gender Baseline to 24thweek
Male
01.66±01.22
Male
01.11±00.92
Male
02.22±00.86
Female
01.88±01.26
Female
02.66±01.22
Male
02.00±00.86
Female
02.11±00.92
Female
02.00±01.73
Male
01.22±00.83
Female
01.22±00.83

Age
44
56
60
64
57
57
59
62
58
49

Control Group
Gender Baseline to 24thweek
Male
03.00±00.92
Female
01.87±00.83
Female
01.50±00.53
Male
02.50±00.53
Male
02.37±01.40
Male
03.00±00.92
Female
02.12±00.83
Female
01.25±00.88
Female
02.62±00.51
Male
01.37±00.51

*95% confidence interval, t-test-0.46

In barthel index, in both the groups show statistically
significant difference. And one attained complete recovery
80.00±17.32 bathrel index score as compared to control group
85.00±08.94 and 80.00±10.68 shown in table 7.
Table7 Barthel group
Experimental Group
Baseline,4th to
Age Gender
24thweek
40
Male
76.42±18.41
52
Male
70.71±12.72
58
Male
74.28±14.55
62 Female
71.42±10.69
60 Female
80.00±17.32
55
Male
75.00±16.46
58 Female
73.57±15.46
61 Female
72.85±12.19
59
Male
77.85±14.09
63 Female
74.28±13.36

Age
44
56
60
64
57
57
59
62
58
49

Control Group
Baseline,4th to
Gender
24thweek
Male
70.83±10.20
Female
75.00±09.48
Female
79.16±08.01
Male
75.83±06.64
Male
85.00±08.94
Male
80.00±10.68
Female
76.66±05.16
Female
75.00±10.00
Female
77.50±10.36
Male
70.00±08.94

*95% confidence interval, t-test 0.63

In this short period of time, the assessment scales in a
comparative analysis between experimental and control group
shows preliminary results and maximal recovery attained in
experimental group as compared to control group, this kind of
motor learning strategies would definitely benefit the poststroke patients.

DISCUSSION
The mean value of the hand grip strength of adult male and
female subjects were right hand than in left hand in different
postures and in different body joints. incel et al shows that the
hand grip strength is to be higher in dominant hand with right
handed subjects, but no such differences between sides could
be documentated for left handed people21. But according to
Rabergs and Roberts explains that the use of more muscle and
muscular hypertrophy in the dominant hand which leads to
increased strength22.
In this study, 50% of the patients were holding objects in
experimental group as compared to control they were not
holding objects but where in Hsu HY et al, 42% of the patients
were holding the objects. The force parameters acquired during
the pinch task indicate that the subject’s sound hands perform
with greater force control precession in functional tasks and
produce better results in the hand function test that the affected
hands do, and previous studies produced similar results23,24,25.
It may be argued that 24 weeks is too short an intervention
period to detect an effect of supervision however,24 weeks was

chosen because it was believed that participants randomized to
exercise would motivated for a longer intervention on their
own and most improvement was expected within few weeks.
Engebretsen K et al, studied the effect of supervised exercise in
people with shoulder impingement and found that the largest
improvement was within 6 weeks. The baseline symptom level
for the present participants was similar to this study. In this
present study the experimental group with intervention alone
showed improvement in 24 weeks as compared to control
group home alone26.
In agreement with previous studies Sale P et al, our data
suggests that observation of action, with the intention to imitate
movements, can increase the excitability of the brain motor
areas and, in doing so, can stimulate the recovery of motor
control. Moreover, in addition to what has been already
described by others, we hypothesized and observed that action
observation, coupled with action execution, induce a higher
improvement in right hemispheric compared to left
hemispheric strokes27.
Study limitations: The interpretation of group differences is
only based on clinical measures and this methodological choice
represents the main limitations of this research. Future studies
and continuation of this study combining electrophysiological
recording or functional neuroimaging with data acquired using
experimental psychology will hopefully provide a more
comprehensive understanding of how action observation
modulates the brain activity and recovery of motor
performances. The choice of applying effective exercise and
intervention observed improvements as maximum percentage
are achievable gains as compared to control group and was
aimed at adjusting motor recovery by score severity at entry,
thus controlling for inter-individual differences in the
functional state before treatment .This kind of data processing
may have helped to compensate the effects of the unavoidable
differences in the amount and type of motor training
undertaken by subjects showing different degree of motor
impairment at enrollment.

CONCLUSION
In this present study, we examined and compared the
responsiveness and validity of the interventional study. In this
research endorse the use of the Interventional therapy in
addition to SSR in first-ever stroke survivors with left
hemisphere following right damage. The positive findings
obtained in experimental subjects with moderate to severe
upper limb, the simplicity of the treatment and lack of adverse
events strongly recommended extending of the use of
interventional studies. In association with medications and
physiotherapy involving stroke rehabilitation designing of the
feed forward-feedback mechanism to the early stage of stroke
care can be more beneficial factor in future studies and future
study can enhance the improvement in stroke patients.
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