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INTRODUCTION 
Stroke
Stroke is the sudden onset of neurological decits caused by vascular 
abnormalities. There are two primary categories: ischemia (infarction) 
refers to reduced blood ow due to vascular stenosis/occlusion, 
resulting in insufcient oxygen and glucose supply to the central 
nervous system (CNS), and hemorrhage refers to brain bleeding (1).

According to the 2016 Global Burden of Disease estimates, published 
in 2019, one in every four people will experience a stroke throughout 
their lifetime (2). Stroke has a one-month case fatality rate of 18% to 
42%, a prevalence of 26 to 757 per 100,000 people annually, and an 
incidence of 108 to 172/100,000 people annually (3).The World Health 
Organization's (WHO) stroke diagnostic criteria revealed that 51.7% 
of patients had an ischemic stroke and 48.3% had a hemorrhagic 
stroke.  Among the most common risk factors were hypertension 
(74.9%), family history (33.6%), alcohol use (22.4%), smoking 
(17.2%), and heart failure (17.2%) (4).The most common clinical 
feature among stroke patients was motor impairment (90.5%), 
followed by dysphagia (15.67%), headache (39.8%), vomiting 
(22.3%), dysarthria (35.2%), and sensory dysfunction (27.3%).The 
carotid bruit was the least common symptom (0.3%) (5).

Hand Grip Strength 
Handgrip strength (HGS) is a simple and accurate way to measure 
maximal voluntary muscle strength(6). The handgrip test assesses 
hand muscular strength.This is the combined strength of the exor 
muscles in the palmar, thenar, and hypothenar portions of the hand. 
The extensor system, which includes the intrinsic musculature, plays a 
minor role in the development of hand grip strength. Each nger plays 
a signicant role in handgrip strength (7).

Hand Grip Strength and Stroke
Weakness, or a subject's inability to generate normal levels of muscle 
tension is now being recognized by an increasing number of 
rehabilitation professionals as a vital impairment leading to disability 
in stroke patients(8). Grip strength also reduced after  stroke. This 
affects the ability to retain grip strength and quickly increase force. The 
grip strength of both the entire palm and ngers is essential for upper 
limb function, and different studies have demonstrated that grip 
strength is positively related to motor function and ADL 
performance(9). Because grip strength is easier to measure and takes 
less time than arm muscular strength measurements, it can be used to 
assess muscle weakness throughout the upper extremity during the 
chronic phase of stroke .(10)

Hand Function Training 
Hand Function Training consists of constraint-induced movement 
therapy (CIMT), robot-assisted therapy, bilateral training, task-
oriented training, exercise therapy, functional electrical stimulation 
(FES), orthotics, mental practice, and mirror therapy (11).

Because of its enormous biomechanical complexity, the hand is 
substantially represented in a signicant portion of the brain's motor 

cortex, implying that the ne control of hand movement depends 
heavily on an intact corticospinal tract. Loss of hand function can 
signicantly reduce the functional independence and quality of life of 
patients with stroke. According to previous studies, hand function 
rehabilitation after moderate to severe stroke has received less 
attention(11). This study aimed to examine how hand function 
development therapy affects hand grip strength in individuals with 
moderate to severe stroke.

MATERIALS & METHODS
This was a quasi experimental study with a convenience sampling 
method conducted in Occcupational Therapy , Department of 
Therapeutics, NIEPMD, Chennai over a period of three months . Ten 
stroke patients of both sexes of aged between 30 and 60 years who were 
in the chronic phase and with Brunnstorm stage 4 and above  were 
selected for the study. Patients with shoulder subluxation and those 
affected by stroke for the  past 6 months were excluded from this study. 
The eligible participants were divided into a group and given hand 
function interventions such as carrying a plastic water bottle from one 
hand to another, releasing objects into a container that was placed on 
the oor or below the patient chair's seat, attempting to lift each nger 
individually from the table, crumbling a sheet of paper into a ball, and 
attempting to spread it back out into a at piece of paper, holding a 
container while placing objects in it, wrapping rubber bands around 
ngers, performing typing movements, cutting with scissors and 
pasting it, and rolling a pencil between the thumb and each nger. The 
intervention lasted for 12 weeks, 30 minutes per day, three days a 
week. 
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ABSTRACT
Stroke is one of the major cause of long-term disability and weakness of the hand is a frequent problem that limits independence in daily living. This 
study aimed to nd out the effect of task-oriented hand function training on handgrip strength among individuals with stroke. Ten participants 
between 30 and 60 years of age were selected to participate in this study and they underwent a structured program of hand function training for a 
period of eight weeks. Grip strength was evaluated before and after the intervention with the Jammer Hydraulic Hand Dynamometer.The 
intervention resulted in signicant improvement in grip strength. The ndings suggest that task-oriented hand function training is a viable 
technique for increasing motor recovery and hand abilities during stroke rehabilitation.
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Tool Used
Hydraulic Hand Dynamometer
To assess grip strength, a Jamar Hydraulic Hand Dynamometer was 
employed. Every grip strength assessment stuck to the norms  
established by the American Society of Hand Therapists( ASHT). 
Every grip strength assessment stuck to the norms established by the 
American Society of Hand Therapists( ASHT). Grip strength of the  
party's innocent hand was assessed by bringing the shoulder in 
adduction, bending the elbow to a 90- degree angle, and situating the 
lower arm and The average values of three  wrist joint in the middle. 
measures were recorded. Force product in kilograms( 0- 90) or  
pounds( 0- 200) was used to score the instrument.

Statistical Analysis
The collected data were summarized using the following Descriptive 
Statistics: frequency, percentage, mean, and S.D. A paired t-test was 
used to compare grip strength before and after the test. Statistical 
signicance was set at p value < 0.05. Data were analyzed using the 
SPSS software (SPSS Inc., Chicago, IL, USA) version 29.0.10.

RESULT
Table 1: Pre to Post-test Comparison of Grip Strength (kg)

(“t” = Paired “t” test; * Signicant)

The Paired “t” test was used for pre to post-test comparison of grip 
strength (Kg).  There was a difference (p < 0.05) in grip strength (Kg) 
from pre to post-test. [Table – 1]

Figure 1:- Comparison of the Pre-test and Post-test Values After 
the Intervention

Table 2: Comparison of Grip Strength (Kg) within the Side 
Affected

(“t” = Paired “t” test; * Signicant)

The Paired “t” test was used to compare the grip strength (kg) on the 
affected side.  There was a difference (p <0.05) in grip strength (kg) 
within the right side as well as the left side affected, from pre-test to 
post-test.  [Table – 2]

Figure 2:- This Figure Shows the Comparison of Grip Strength 
within and Between the Side Affected (Table 2 and 3) 

DISCUSSION
This study aimed to determine the effectiveness of Hand Function 
Training on Hand Grip strength in stroke patients. This study includes 
a set of activities that are not widely used in stroke patients.

The collected data included 10 subjects with reduced hand grip 
strength, which was assessed using a Jammer Hydraulic Hand 
Dynamometer. Hand function training was provided for 12 weeks, and 
reassessment of grip strength was analyzed after 12 weeks. Based on 
the results, the alternate hypothesis of the study is accepted, and the 
null hypothesis is rejected.

Table 1 presents the results of a paired t-test used to compare grip 
strength (kg) before and after the intervention. The mean grip strength 
for the pre-test was 10.94 kg with a standard deviation (SD) of 2.95, 
while the post-test mean was 12.46 kg with a standard deviation (SD) 
of 2.92. The calculated t-value of -5.09, along with the p-value of 
0.001, indicated that the difference in grip strength from pre-test to 
post-test was statistically signicant (p < 0.05). This means that there 
was a meaningful increase in grip strength following the intervention, 
suggesting that the intervention had a positive effect on participants' 
grip strength (10).

Table 2 shows the results of the paired t-test comparing grip strength 
(in kilograms) on the right and left sides of the body before and after the 
intervention. For the right side, the pre-test mean grip strength was 
9.37 kg (SD = 1.15), and after the intervention, the post-test mean was 
12.00 kg (SD = 1.30). A t-value of -7.01 and a p-value of 0.020 indicate 
a statistically signicant improvement (p < 0.05). For the left side 
affected, the pre-test mean was 11.61 kg (SD = 3.30), and the post-test 
mean was 12.66 kg (SD = 3.47). A t-value of -4.93 and a p-value of 
0.003 also showed a signicant increase in grip strength (p < 0.05). 
These results suggest that the intervention led to signicant 
improvement in grip strength on both the right and left sides of the 
affected body.

From Table 1, it can be concluded that there is a signicant 
improvement in grip strength following hand function training among 
stroke patients. The adherence to training sessions was good, and the 
materials used for training were cost-effective.

CONCLUSION
The major aim of this experimental study was to determine the role of 
hand function training in improving hand grip strength. Based on the  
study results and statistical analysis, the pre to post-test comparison 
showed a signicant improvement in hand grip strength. These  
ndings emphasize the importance of including targeted therapies 
aimed at enhancing grip strength and upper limb function in stroke 
rehabilitation regimens. More extensive training is necessary to 
enhance hand function and activities in daily life.

Limitations
Ÿ Uneven gender distribution was present.
Ÿ Limited number of Right hemiplegic patients were participated.
Ÿ Institutionalised stroke patients are analysed.

Recommendations
Ÿ The training duration could be increased to explore the additional 

benets of treatment programme.
Ÿ The study with large population could be increased to investigate 

further.
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