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Table 1: Intra group comparison of Action Research Arm

Test for Control group

N MEAN S D Z

Group 1 PRE 13.2000 11.4405 -2.267
15

(Control) POST 21.200 10.3593 p=0.023

The Wilcoxon signed value is -2.267 (p=0.023) which was

found to be statistically significant. Therefore, it is inferred

that patients in the control group showed improvement in

the hand function at the end of four weeks of conventional

physical therapy when it was assessed on ARAT.

Table 2: Intra group comparison of Action Research Arm 

Test for Experimental Group.

N MEAN S D Z

Group 1 PRE 13.4000 12.0996 -3.413
15

(Experimental) POST 39.8000 14.1835 p=0.001

The Wilcoxon signed value is -3.413 (p=0.001) which was

found to be statistically significant. Therefore, it is inferred

that patients in the experimental group showed

improvement in the hand function at the end of four weeks

of conventional physiotherapy and an added FNMES when

it was assessed on ARAT.

Table 3: Inter group comparison of Action Research Arm 

Test for Control and Experimental groups at the end of 4 

weeks.

Group N MEAN SD U value

CONTROL 15 10.2000 15.4401 33.0000

EXPERIMENTAL 15 20.8000 0.5085 p=0.001

The Mann-Whitney U value was 33.0000 (p=0.001) which

was found to be statistically highly significant. Therefore, it

is inferred that the experimental group who received an

additional FNMES showed significant improvement in the

hand function when it was assessed on ARAT.

Table 4: Intra group comparison of Box and Block Test for

Control group

N MEAN S D Z

PRE 7.2000 6.30419 3.412
CONTROL 15

POST 21.6667 10.62791 p=0.001

Group 1

The Wilcoxon signed value is 3.412 (p=0.001) which was

found to be statistically significant. Therefore, it is inferred

that patients in the control group showed improvement in

the hand function at the end of four weeks of conventional

physical therapy when it was assessed on BBT.

Table 5: Intra group comparison of Box and Block Test for

Experimental group.

N MEAN S D Z

PRE 8.3333 6.64042 3.412
EXPERIMENTAL 15

POST 30.9333 12.64610 p=0.001

Group

The Wilcoxon signed value is 3.412 (p=0.001) which was

found to be statistically significant. Therefore, it is inferred

that patients in the experimental group showed

improvement in the hand function at the end of four weeks

of conventional physical therapy along with FNMES when it

was assessed on BBT.

Table 6 : Inter group comparison of Box and Block Test for

Control and Experimental group at the end of four weeks.

GROUP N MEAN SD U Value

POST Control 15 21.666 10.6279 2.0360

Experimental 15 30.933 12.6461 p=0.041

The Mann-Whitney U value was 2.0360 (p=0.041) which

was found to be statistically highly significant. Therefore, it

is inferred that the experimental group who received an

additional FNMES showed significant improvement in the

hand function when it was assessed on BBT.

Discussion:

This study was designed to investigate and compare the

effectiveness of conventional physical therapy and

conventional physical therapy along with functional

neuromuscular electrical stimulation (FNMES) for

improving the hand function in acute stage of stroke. The

results of the study shows improvement in hand function in

both the groups, but the, experimental group who received

an additional FNMES along with conventional therapy

showed a better improvement in hand function on the

basis of ARAT scores and BBT scores.

Many researchers have stated that conventional

physiotherapy which comprises of passive movements,

active-assisted exercises, strengthening and stretching
9

produces beneficial effects . In Experimental group, the

electrical stimulation was applied to the distal muscles that
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controlled the opening, grasping holding and releasing of
25

objects . It was observed that subjects of the experimental

group picked more blocks than control group when tested

with BBT. Many researchers stated that active

neuromuscular stimulation is an effective behavioral

intervention for recovery after stroke and patients

recovered better with FNMES than without it for lower limb
26-28

muscles for improving gait patten.

Nearly all studies on the recovery of motor function in

stroke survivors have found that the most rapid recovery
29

occurs during the first few weeks after stroke .In a meta-

analysis of 36 clinical trials in stroke rehabilitation,
30

Ottenbacher and Jannell noted that early initiation of

rehabilitation for stroke patients was related to improved

motor and functional outcomes. These results suggested

that early and intensive intervention could significantly

improve motor recovery and functional outcome in stroke

survivors. In the present study, FNMES was applied within 

four weeks after the stroke. There was no significant

difference in subjects' characteristics before treatment.

Thus, any differences among the 2 groups could be largely

attributed to the effects of intervention.

In our study, FNMES was delivered reciprocally to the both

groups of forearm muscles to mimic normal hand function.

The possible mechanisms for the effects of FNMES in

subjects with Stroke could be, the increase of synaptic

efficacy in existing neural circuits, or formation of new

synapses, may be involved in the earlier stages of motor
31

learning according to Asanuma and Pavlides . In addition,

frequently repeated movements of the affected upper

extremity of stroke subjects, induced by FNMES in this

study, might reinforce network connection patterns. As
32

Classen et al noted, the phenomenon of motor cortical

rearrangements could be the first step in skill acquisition.

Such brain plasticity could underline improvements seen in

the FNMES group.

33
Nudo et al  have suggested that afferent input associated

with repetitive movements facilitates improvement of

motor function. For this reason, motor stimulation might

be more effective in improving motor control than sensory

stimulation would be. This increased effectiveness is likely

due to electrical stimulation that provokes motor

activation being associated with cutaneous, muscle and

joint proprioceptive afferent feedback. In another way, the

mechanism underlying power assisted FNMES therapy is

that alternative motor pathways are recruited and

activated to assist impaired afferent pathways. This

explanation is based on the sensory motor integration

theory that sensory input from movement of an affected

limb directly influences subsequent motor output. As

patients voluntarily attempt to extend the affected wrist

and fingers, FNMES induces movement, and full extension

is obtained. The results shows that FNMES in combination

with conventional therapy may enhance the benefits of

standard neurorehabilitative treatments and may also

facilitate motor learning. Patients receiving motor,

proprioceptive and cognitive inputs through the daily use

of FNMES may demonstrate significantly greater

improvements in voluntary movement and functional use

of the hand.

The study was designed for acute stroke survivals and thus

there were long term benefits out of it, as patient does not

develop any contractures or deformities because the

intervention was started soon after the onset of stroke and

the subject himself was encouraged to generate muscle

tension along with functional electrical stimulation.

Generalization of the results from this study should be

performed with caution because of subject selection

criteria, which did not cover all stroke categories or

subjects aged younger than 45 or older than 75 years

because it has been reported that stroke survivors with

lower sensorimotor function have a decreased potential

for recovery than do patients who are less severely

affected.

Furthermore, more significant differences might have been

detected earlier if the sample size were larger. To conclude,

four weeks of FNMES, given 20 minutes per session with

conventional physiotherapy, 6 days per week, improved

the hand function in acute stroke subjects, more than

conventional physiotherapy alone.
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Conclusion :

Authors concluded that at the end of 4 weeks of treatment

when control and experimental groups were compared for

improvement in hand function in acute stroke survivals; it

was observed that experimental group who received an

additional FNMES along with Conventional Physical

therapy has showed significant improvement than control

group. Therefore, adding an FNMES along with the
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