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Effect of early physiotherapy intervention on hand function in acute stroke patients
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Abstract
Background: Reduced upper extremity function is one of the most common impairment after stroke and is associated with
disruption to efficient and accurate reach and grasp function. These upper limb impairments include difficulty in moving and
coordinating the arms, hands, and fingers, often resulting in difficulty carrying out daily activities such as feeding, dressing, and
grooming. Hence, it is important to start with early Physiotherapy to improve hand function in acute stroke patients.
Materials and Methods: The study included 30 participants, which were categorized into two groups with 15 participants in each
group. They were given conventional Physiotherapy along with additional hand exercises (Group A) and conventional
Physiotherapy (Group B) for 7 days 2 session per day for 1 hour.
Result: Significant improvement was detected after the intervention in hand grip strength measured by Hydraulic Hand
Dynamometer (p<0.0003) and hand function measured by Jebsen Hand Function Scale (p<0.0194) when compared between the
groups.
Conclusion: Early Physiotherapy intervention was extremely significant in both the groups but when compared between the
Groups, Group A (Experimental) showed more significant improvement in hand function in acute stroke patients.
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Introduction
Stroke is defined by the World Health Organization (WHO) as
a clinical syndrome consisting of “rapidly developing clinical
signs of focal disturbance of cerebral function, lasting more
than 24 hours or leading to death with no apparent cause other
than that of vascular origin [1]. Stroke is one of the leading
causes of death and disability in India. The estimated adjusted
prevalence rate of stroke range, 84-262/100,000 in rural and
334-424/100,000 in urban areas. The incidence rate is 119145/100,000 based on the recent population based studies [2].
Hemiplegia is a common effect of brain injury or stroke,
which may have significant impact on upper limb function [3].
Three quarters of strokes occur in the region supplied by the
middle cerebral artery. As a consequence, the upper limb will
be affected in a large number of patients [4].
Reduced upper extremity function is one of the most common
impairments after stroke and has previously been reported in
approximately 70-80% of patients in the acute stage [5]. More
than half of the people with upper limb impairment will still
have problems many months to years after stroke [6, 7]. These
upper limb impairments include difficulty in moving and
coordinating the arms, hands, and fingers, often resulting in
difficulty carrying out daily activities such as feeding,
dressing, and grooming[6, 8]. Patients with initial arm
impairment, have 50% problems with arm function four years
post stroke [6, 9]. These arm motor impairments are associated
with anxiety and poorer perception of health-related Quality
of life and subjective well-being [6, 10-13]. This leads to

secondary changes which includes adaptive changes to muscle
length, which result in alterations of the length-tension curve
of the muscle [14, 18], joint stiffness and pain [15, 18], and muscle
atrophy. When patients are unable to use their affected arm,
they compensate either by using the intact arm more, which
can lead to learned nonuse [16, 18], or by using the affected arm
as best they can, by learning abnormal compensatory
movement strategies in the process, which can be difficult to
change later [17, 18]. It is associated with disruption to efficient
and accurate reach to grasp function [19].
Functional recovery of the arm includes grasping, holding,
and manipulating objects, which requires the recruitment and
complex integration of muscle activity from shoulder to
fingers [4]. Majority of recovery occurs within the first 3 to 6
months, but there is some disagreement over the importance
and extent of later improvement [20-22]. There are varying
degrees of spontaneous improvement in arm paresis over the
first 6 months after stroke. The degree of improvement at 6
months is best predicted by the motor deficit at one month
despite standard rehabilitative interventions in the ensuing 5
months [23]. Whilst a proportion of patients will recover some
degree of useful function in their upper limb following a
stroke, for many the limb effectively becomes a passive object
to be cared for either by the individual themselves [3].
Approximately half of the patients remain permanently
disabled despite the completion of rehabilitation. Deficits are
especially prevalent in the hand, and these physical limitations
directly affect activities of daily living (ADL). An important
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issue in hand rehabilitation in stroke patients has been, how to
regain the best function. Since the improvement of hand
function is a major goal of stroke rehabilitation, it is important
to identify appropriate measures to determine functional
recovery.
There are numerous scales, assessments tools and tests that
have been described to examine qualitative properties in
patients with stroke [24]. Hand grip strength can be quantified
by measuring the amount of static force that the hand can
squeeze around a Hydraulic Hand Dynamometer [25]. The
Jebsen Hand Function Scale is used to assess broad aspects of
hand function commonly used in activities of daily living
using standardized tasks. It was designed for children ages >6
years and adults who have impairments in the hand(s). It
consist of tasks simulated activities of daily living. There are 7
items (subscales): writing, simulated page turning, picking up
small common objects, simulated feeding, stacking checkers,
picking up large light cans, and picking up large heavy cans.
Scales for all items are times in second’s Maximum time
allotted for per subtests are 120 seconds [26].
Early predictors for hand function of the paretic limb should
therefore inform treatment plans targeted at effective recovery
and better prognosis. Rehabilitation protocols should be aimed
at modifying neural plasticity to improve motor performance
and maintain the interactions between them. Different
approaches of hand exercises have been described and
practiced for improving hand function in stroke. The key
principles of stroke rehabilitation include accelerated early
rehabilitation, a functional approach targeted at task-oriented
activities and intense practice [24].
Hence, we hypothesized that early Physiotherapy is effective
in improving hand function in acute stroke patients.

Sample Size: The sample size was 30
Sampling Design: Convenient Sampling
Equipment: Hydraulic Hand Dynamometer
Selection Criteria
Inclusion Criteria: Healthy young individuals both Males
and Females who were willing to participate within the age
group of 40-80 years, acute stroke patients with involvement
of middle cerebral artery, spasticity grade 1-2 according to
Modified Ashworth Scale, intact cognitive function according
to MMSE score >30 and ability to control sitting posture were
included in the study.
Exclusion Criteria: Individuals with recurrent stroke any
other musculoskeletal, cardiovascular and neurological
condition affecting the hand function were excluded in the
study.
Intervention
The 30 participants were divided in two groups, experimental
and control group i.e. Group A and Group B respectively.
They were evaluated for their hand function and grip strength
using Hydraulic Hand Dynamometer. The participants in
Group A received conventional Physiotherapy exercises and
additional hand exercises and Group B received conventional
Physiotherapy for 1 hour, 2 sessions/day for 1 week. The
group A i.e. experimental group received hand exercises using
peg board, theraputty, stress ball and table top exercises to
improve grip strength and hand function. The conventional
Physiotherapy exercises like active/passive range of motion
exercises, strengthening exercises, weight bearing exercises,
stretching for upper limb and hand were given.

Material and Methodology
Research Design: The research design used for the study was
experimental study
Source of Data: The source of data was patients admitted in
Department of Medicine, Pravara Rural Hospital, PIMS, Loni,
Taluka - Rahata, District- Ahemdnagar-413736, Maharashtra
Type of Data: The data was collected by the primary
investigator
Fig 1: Peg Board

Fig 2: Theraputty

Fig 3: Stress Ball

Fig 4: Table Top

Place of Study: The study was conducted in Dr. A.P.J. Abdul
Kalam college of Physiotherapy, Pravara Institute of Medical
Sciences
Duration of Study: The study was conducted from August
2017 to November 2017
Intervention Period: Participants received training for 1
hour, 2 sessions/day for 1 week.
Participants: Both Males and Females were included for the
study
Sample: The sample included participants who fulfilled the
inclusion and the exclusion criteria and were willing to
participate

Data analysis interpretation and result
Table 1: Demographic profile of all participants
Age

Demographic Characteristics
40-80 years
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Gender
Males

Number Of Participants
15

Females

15

Fig 1: Represents demographic representation

Result no 1: The above pie diagram shows that there were 30

participants in which 15 were females and 15 were males

Table 2: Comparison of mean in pre and post intervention of Jebsen Hand Function Scale
JHFS
Group A
Group B

Mean ±SD
Pre
Post
134.06±47.130
82±27.534
105.66±17.759 91.4±14.401

‘t’ value

‘p’ value

Result

9.542
4.599

<0.0001
<0.0001

Extremely Significant
Extremely Significant

Fig 2: Represents comparison of mean in pre and post intervention of Jebsen Hand Function Scale

Result no 2: Comparison of mean values pre and post
intervention using Jebsen Hand Function Scale showed t value

for GROUP A 9.542 and t value for GROUP B 4.599 and p
value <0.0001 for both groups which is extremely significant.

Table 3: Comparison of mean in pre and post intervention of Hydraulic Hand Dynamometer
HHD
Group A
Group B

Mean ±SD
Pre
Post
8±4.276
15.86±3.758
7.33±4.716 12.93±4.350

‘t’ value

‘p’ value

Result

13.460
14.000

<0.0001
<0.0001

Extremely Significant
Extremely Significant

Result no 3: Comparison of mean values pre and post
intervention using Hydraulic Hand Dynamometer showed t
value for GROUP A 13.460 and t value for GROUP B 14.000
and p value <0.0001 for both groups which is extremely
significant.
Table 4: Comparison of mean in post intervention using Jebsen hand
function scale
Fig 3: Represents comparison of mean in pre and post intervention of
Hydraulic Hand Dynamometer

JHFS

Mean ±SD
Post

‘t’ value ‘p’ value

Result
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Group A
Group B

82±27.534
103.26±18.576

2.480

0.0194

Considered
Significant

Fig 4: Represents comparison of mean in post intervention of Jebsen
Hand Function Scale

Result no 4: Comparison of mean values post intervention
using Jebsen Hand Function Scale showed t value 2.480 and p
value <0.0194 for both groups which is considered significant.
Table 5: Comparison of mean in post intervention using Hydraulic
Hand Dynamometer
Mean ±SD
‘t’ value ‘p’ value
Result
HHD
Post
Group A 15.866±3.758
Considered extremely
4.141
0.0003
Significant
Group B 9.733±4.334

Fig 5: Represents comparison of mean in post intervention of
Hydraulic Hand Dynamometer

Result no 5: Comparison of mean values post intervention
using Hydraulic Hand Dynamometer showed t value 4.141
and p value < 0.0003 for both groups which is considered
extremely significant
Discussion
The present study “Effect of Early Physiotherapy Intervention
on Hand Function in Acute Stroke Patients” was conducted in
Pravara Rural Hospital and department of NeuroPhysiotherapy of Dr. A. P. J. Abdul Kalam College of
Physiotherapy; Loni, Taluka Rahata, District Ahmednagar,
Maharashtra, India. Thirty (30) participants were included in
this study. The pre-post values were assessed by using
Hydraulic hand dynamometer and Jebsen hand function scale.
The main purpose of this study was to find out the effect of
early Physiotherapy intervention in improving hand function
in stroke patients. In this study 15 participants were given
conventional as well as additional hand exercises and other 15
participants were given conventional Physiotherapy exercises.

The effectiveness between experimental (GROUP A) and
control group (GROUP B) was evaluated using the Paired ‘t’
test to compare mean pre and post values of both groups and
Unpaired ‘t’ test to compare mean post values between two
groups. The result showed that early Physiotherapy
intervention i.e., conventional exercises along with additional
hand exercises for 1 hour, 2 sessions/day for 1 week was
effective in improving hand function in acute stroke patients.
The current study showed that the early Physiotherapy
intervention given to both the groups was effective
irrespective in terms of reduced hand function and hand grip
strength, irrespective of the treatment which was conventional
and additional hand exercises. However, Experimental group
(Group A) showed extremely significant improvement as
compared to control group (Group B) in overall outcomes.
These results emphasize the potential beneficial effect of
therapeutic interventions for the hand
Conclusion
The present study concluded that Early Physiotherapy
Intervention for 1 week with 2 sessions per day for 1 hour is
extensively effective in improving hand function, hand grip
strength and activities of daily living by increasing the
coordination during reach and grasp in acute stroke patients.
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