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Background: The aim is to assess effect of TENS, EMS, active and passive exercises in chronic hemiplegic stroke patients using Modified 

Ashworth Scale. Subjects and Methods: All were divided into 4 groups of 20 each. Group A hemiplegic subjects were given TENS, group B 

hemiplegic subjects were given EMS, group C hemiplegic participants were subjected to active and passive exercise and group D hemiplegic 

participants were subjected to active and passive exercise along with TENS and EMS. Spasticity was calculated by the MAS. The Timed Up 

and Go (TUG) test was used to evaluate dynamic balance. Results: The mean pre- treatment FMA value in group A was 26.5 and post- 

treatment FMA was 41.7, in group B pre- treatment FMA value was 26.8 and post- treatment FMA value was 42.2, in group C pre- treatment 

FMA value was 26.8 and post- treatment FMA value was 43.8 and in group D pre- treatment FMA value was 26.9 and post- treatment FMA 

value was 45.1. The mean pre- treatment NDS value in group A was 25.6 and post- treatment NDS was 18.4, in group B pre- treatment NDS 

value was 25.8 and post- treatment NDS value was 20.7, in group C pre- treatment NDS value was 25.4 and post- treatment NDS value was 

17.3 and in group D pre- treatment NDS value was 25.8 and post- treatment NDS value was 15.2. The mean pre- treatment MAS value in 

group A was 2.67 and post- treatment MAS was 2.04, in group B pre- treatment MAS value was 2.80 and post- treatment MAS value was 

2.70, in group C pre- treatment MAS value was 2.82 and post- treatment MAS value was 1.98 and in group D pre- treatment MAS value was 

2.67 and post- treatment MAS value was 1.82. The mean pre- treatment TUG value in group A was 26.1 and post- treatment TUG was 21.4, 

in group B pre- treatment TUG value was 25.4 and post- treatment TUG value was 22.8, in group C pre- treatment TUG value was 26.8 and 

post- treatment TUG value was 25.8 and in group D pre- treatment TUG value was 26.6 and post- treatment TUG value was 20.2. 

Conclusion: Physiotherapy is one of effective management in retaining strength, spasticity and range of movement in post stroke patients. 

Early rehabilitation such as TENS, EMS and active and passive exercise, in patients with acute CVA, body balance and movement 

coordination training can help them improve their ability to move their hemiplegic lower extremity. 
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Introduction 

 

Hemiplegia is defined as paralysis of facial muscles, upper 

and lower limb of one side of body or hemiplegia refers to 

muscle feebleness of both arm and leg of same side of the 

body (left or right).[1] Hemiplegia affects contra lateral 

cerebral hemisphere, internal capsule, brain stem or 

ipsilateral upper cervical cord, haemorrhagic shock is its 

most common cause.[2] Cerebral venous sinus thrombosis, 

head injury, brain tumor haemorrhage, acute central nervous 

system infection, demyelinating illness e.g., dispersed 

encephalomyelitis or multiple sclerosis and Todd’s paresis  

 

 

are other causes of hemiplegia.[3]  

Hemiplegia is managed by treating underlying cause and by 

various multiple forms of therapy to restore motor 

functions. Motor function in hemiparetic limb can be 

improved with physiotherapy.[4,5] Surgical intervention can 

also be used to correct neurological damage in few cases. 

Lower limb disability is common after stroke and it impact 

quality of life of the stroke survivors. Weakness of muscles 

and pattern of natural movements which decrease the 

capacity to do daily life works such as brisk walk, using 

ISSN (0): 2347-3398; ISSN (P): 2277-7253 

 

mailto:shilpahardaha1987@gmail.com


Asian Journal of Medical Research ¦ Volume 11 ¦ Issue 3 ¦ July - September 2022 2 

 Hardaha et al; Effect of TENS, EMS, Active and Passive Exercises in Chronic Hemiplegic Stroke 
 

 

stairs and basic household works.[6] Altered levels of 

consciousness (coma, diminished arousal levels) can occur 

due to severe brain damage. Teasdale and Jennett developed 

Glasgow coma scale, which is gold standard to document 

level of coma. The functional area examined in GCS are the 

opening of eye, motor response and verbal responses.[7] 

Levels of consciousness are documented by therapist using 

standard expressive terms: standard, weariness, 

obtundation, stupor and unconsciousness. Total score of 

GCS comprises of 15. 8 or maybe less than 8 score of GCS 

indicates unconsciousness.[8,9] The present study compared 

effect of TENS, EMS, active and passive exercises in 

chronic hemiplegic stroke patients using Modified 

Ashworth Scale. 

 

subjects and Methods 

 

After considering the utility of the study and obtaining 

approval from ethical review committee of the institute, we 

selected 80 patients with stroke of either gender. 

All were divided into 4 groups of 20 each. Group A 

hemiplegic subjects were given TENS, group B hemiplegic 

subjects were given EMS, group C hemiplegic participants 

were subjected to active and passive exercise and group D 

hemiplegic participants were subjected to active and passive 

exercise along with TENS and EMS. Spasticity was 

calculated by the MAS. When performing the MAS, the 

patient's ankle is passively extended from the point of 

maximum plantar flexion to the point of no pain, and the 

examiner rates the patient's ankle using a scale from 0 to 4 

(0, 1, 1+, 2, 3, and 4), with 0 representing normal or very 

low muscle tone and 4 denoting that passive extension is 

impossible. The examiner repeats the measurement three 

times while placing one hand on the patient's calf to ensure 

that the knee does not move while the patient is lying supine 

and the other hand supporting the patient's ankle 

dorsiflexion. 

The Timed Up and Go (TUG) test was used to evaluate 

dynamic balance. This test calculates the time needed for a 

patient to stand up from a 46-cm-high chair, at the say of 

‘start’ and walk 3 m in forward direction, and go back to the 

chair. Patients wore their regular footwear, and used gait-

assistance tools. A timer was used for 3 repeated 

calculations. Software called SPSS 18.0 was used to 

generate and statistically analyze the data. Percentages (%) 

were used to show the data. The study performed a t-test 

and gave measurement results as mean. The results were 

compiled and subjected for statistical analysis using Mann 

Whitney U test. P value less than 0.05 was set significant. 

 

Results  

 

Group A hemiplegic patients were treated with TENS. 

Group B hemiplegic patients were treated with EMS. Group 

C hemiplegic patients were treated Active and passive 

exercise. Group D hemiplegic patients were treated with 

active and passive exercise along with TENS and EMS. 

There were 12 males and 8 females in group A, group B had 

10 males and 10 females, group C had 9 males and 18 

females and group D had 13 males and 7 females [Table 1]. 

Age group 40-50 years comprised of 5 (11.3%) males and 6 

(16.7%) females, 50-60 years had 10 (22.7%) males and 12 

(33.3%) females, 60-70 years had 16 (36.3%) males and 14 

(38.8%) females and >70 years had 13 (29.5%) males and 4 

(11.1%) females [Table 2]. 

The mean SBP in group A was 120.4 mm Hg and DBP was 

68.4 mm Hg, in group B was 124.6 mm Hg and 70.2 mm 

Hg, in group C was 126.2 mm Hg and DBP was 72.6 mm 

Hg, in group D was 130.8 mm Hg and 74.2 mm Hg 

respectively. A non- significant difference was observed 

(P> 0.05) [Table 3]. 

The mean pre- treatment FMA value in group A was 26.5 

and post- treatment FMA was 41.7, in group B pre- 

treatment FMA value was 26.8 and post- treatment FMA 

value was 42.2, in group C pre- treatment FMA value was 

26.8 and post- treatment FMA value was 43.8 and in group 

D pre- treatment FMA value was 26.9 and post- treatment 

FMA value was 45.1. Intra- group and inter- group 

comparison revealed significant difference in all group D 

(P< 0.05) [Table 4]. 

The mean pre- treatment NDS value in group A was 25.6 

and post- treatment NDS was 18.4, in group B pre- 

treatment NDS value was 25.8 and post- treatment NDS 

value was 20.7, in group C pre- treatment NDS value was 

25.4 and post- treatment NDS value was 17.3 and in group 

D pre- treatment NDS value was 25.8 and post- treatment 

NDS value was 15.2. Intra- group and inter- group 

comparison revealed significant difference in all group (P< 

0.05) [Table 5]. 

The mean pre- treatment MAS value in group A was 2.67 

and post- treatment MAS was 2.04, in group B pre- 

treatment MAS value was 2.80 and post- treatment MAS 

value was 2.70, in group C pre- treatment MAS value was 

2.82 and post- treatment MAS value was 1.98 and in group 

D pre- treatment MAS value was 2.67 and post- treatment 

MAS value was 1.82. Intra- group comparison revealed 

significant difference in group C and D (P< 0.05) while 

inter- group comparison found to be non- significant (P> 

0.05) [Table 6]. 

The mean pre- treatment TUG value in group A was 26.1 

and post- treatment TUG was 21.4, in group B pre- 

treatment TUG value was 25.4 and post- treatment TUG 

value was 22.8, in group C pre- treatment TUG value was 

26.8 and post- treatment TUG value was 25.8 and in group 

D pre- treatment TUG value was 26.6 and post- treatment 

TUG value was 20.2. Intra- group and inter- group 

comparison revealed significant difference in group A, C 

and D (P< 0.05) while group C showed non- significant 

difference (P> 0.05) [Table 7]. 
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Table 1: Distribution of patients 

Groups A B C D 

Treatment TENS EMS Active and passive exercise Active and passive exercise, TENS and EMS 

Male: Female 12:8 10:10 9:11 13:7 
 

Table 2: Age wise distribution of patients 

Age group (Years) Male Percentage Female Percentage 

40-50 5 11.3 6 16.7 

50-60 10 22.7 12 33.3 

60-70 16 36.3 14 38.8 

>70 13 29.5 4 11.1 

Total 44 100 36 100 

Table 3: Assessment of blood pressure 

Groups Mean SBP (mm Hg)  Mean DBP (mm Hg) 

Group A 120.4 68.4 

Group B 124.6 70.2 

Group C 126.2 72.6 

Group D 130.8 74.2 

P value 0.06 0.08 

 

Table 4: Comparison of Fugl–Meyer assessment (FMA) in all groups 

FMA Group  P value 

A B C D 

Pre Post Pre Post Pre Post Pre Post 

Mean 26.5 41.7 26.8 42.2 26.8 43.8 26.9 45.1 0.021 

P  0.04 0.03 0.01 0.001  

 

Table 5: Comparison of neurologic deficit scale (NDS) in all groups 

NDS Group  P value 

A B C D 

Pre Post Pre Post Pre Post Pre Post 

Mean 25.6 18.4 25.8 20.7 25.4 17.3 25.8 15.2 0.01 

P  0.03 0.05 0.02 0.001  

 

Table 6: Comparison of Modified Ashworth Scale (MAS) in all groups 

MAS Group P value 

A B C D 

Pre Post Pre Post Pre Post Pre Post 

Mean 2.67 2.04 2.80 2.70 2.82 1.98 2.67 1.82 0.51 

P  0.81 0.92 0.05 0.01  

 

Table 7: Comparison of timed up and go (TUG) in all groups 

TUG Group P value 

A B C D 

Pre Post Pre Post Pre Post Pre Post 

Value 26.1 21.4 25.4 22.8 26.8 25.8 26.6 20.2 0.031 

P  0.04 0.05 0.32 0.01  

 

Discussion 

 

The present study describes the use TENS, EMS, active and 

passive exercise treatments for lower limb stroke 

rehabilitation and analyze the outcome of their different 

combinations. There were 12 males and 8 females in group 

A, group B had 10 males and 10 females, group C had 9 

males and 18 females and group D had 13 males and 7 

females. 

Kwong et al,[10] shown the efficiency of bilateral TENS 

combined with TOT versus unilateral TENS combined with 

TOT in treating chronic stroke patients who have lower 

limb motor dysfunction. With 20 sessions spread out over a 

10-week period, 80 patients were randomly allocated to 

either bilateral TENS with TOT or one-sided TENS with 

TOT. Results included the timed up and go test, step test, 

berg balance scale, and lower limb motor coordination test's 

maximum strength of muscles. Each applicant was 

evaluated starting from the beginning after every ten, 

twenty, and three months of training. The applicants in the 

bilateral TENS plus TOT group improved their paretic 

ankle dorsiflexion strength more and in the Timed up and 

Go test completion time than patients in the TENS plus 

TOT group.  

Age group 40-50 years comprised of 5 (11.3%) males and 6 

(16.7%) females, 50-60 years had 10 (22.7%) males and 12 

(33.3%) females, 60-70 years had 16 (36.3%) males and 14 

(38.8%) females and >70 years had 13 (29.5%) males and 4 

(11.1%) females. The mean SBP in group A was 120.4 mm 

Hg and DBP was 68.4 mm Hg, in group B was 124.6 mm 
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Hg and 70.2 mm Hg, in group C was 126.2 mm Hg and 

DBP was 72.6 mm Hg, in group D was 130.8 mm Hg and 

74.2 mm Hg respectively. Zhonggiu Hong T AL,[11] in his 

studies reported that the NMES (neuromuscular electrical 

stimulation) have to be promising therapy in management 

of chronic stroke rehabilitation for betterment of lower limb 

activities and its performance. 

The mean pre- treatment FMA value in group A was 26.5 

and post- treatment FMA was 41.7, in group B pre- 

treatment FMA value was 26.8 and post- treatment FMA 

value was 42.2, in group C pre- treatment FMA value was 

26.8 and post- treatment FMA value was 43.8 and in group 

D pre- treatment FMA value was 26.9 and post- treatment 

FMA value was 45.1. Jung K et al,[12] studied that neuro 

rehabilitation by task related training (TRT) combined with 

TENS is helpful in decreasing motor impairment and 

restoring functional motor ability in chronic stroke patients 

with upper limb muscle paralysis. 

The mean pre- treatment NDS value in group A was 25.6 

and post- treatment NDS was 18.4, in group B pre- 

treatment NDS value was 25.8 and post- treatment NDS 

value was 20.7, in group C pre- treatment NDS value was 

25.4 and post- treatment NDS value was 17.3 and in group 

D pre- treatment NDS value was 25.8 and post- treatment 

NDS value was 15.2. PB mills And Dossa F,[13] in their 

study conducted in 2016, The use of a combination of 

TENS and TRT to improve motor function in stroke 

patients with aberrant muscle stiffness in the upper limb has 

been found to be extremely effective.  

The mean pre- treatment MAS value in group A was 2.67 

and post- treatment MAS was 2.04, in group B pre- 

treatment MAS value was 2.80 and post- treatment MAS 

value was 2.70, in group C pre- treatment MAS value was 

2.82 and post- treatment MAS value was 1.98 and in group 

D pre- treatment MAS value was 2.67 and post- treatment 

MAS value was 1.82. The mean pre- treatment TUG value 

in group A was 26.1 and post- treatment TUG was 21.4, in 

group B pre- treatment TUG value was 25.4 and post- 

treatment TUG value was 22.8, in group C pre- treatment 

TUG value was 26.8 and post- treatment TUG value was 

25.8 and in group D pre- treatment TUG value was 26.6 and 

post- treatment TUG value was 20.2. Knutson J.S et al,[14] 

with regards to the Neuromuscular Electrical Stimulation 

for Motor Restoration in Hemiplegia. They observed that 

NEMS leads to direct stimulation of peripheral nerves 

which causes limb movement and is helpful in regaining the 

motor function of affected limb. 

 

Conclusion 

 

Physiotherapy is one of effective management in retaining 

strength, spasticity and range of movement in post stroke 

patients. Early rehabilitation such as TENS, EMS and active 

and passive exercise, in patients with acute CVA, body 

balance and movement coordination training can help them 

improve their ability to move their hemiplegic lower 

extremity. 

 

References 

 
1. Rebula JR, Kuo AD. The cost of leg forces in bipedal 

locomotion: A simple optimization study. PLoS ONE. 

2015;10(2):1-17.  

2. Brown GL, Seethapathi N, Srinivasan M. A unified energy-

optimality criterion predicts human navigation paths and 

speeds. Proc Natl Acad Sci U S A. 

2021;118(29):e2020327118. doi: 10.1073/pnas.2020327118.  

3. Demcoe AR, Bohm ER. A 67-year-old woman with knee pain. 

CMAJ. 2014;186(17):1311-4. doi: 10.1503/cmaj.141129.  

4. Awad A, Shaker H, Shendy W, Fahmy M. Effect of shoulder 

girdle strengthening on trunk alignment in patients with stroke. 

J Phys Ther Sci. 2015;27(7):2195-200. doi: 

10.1589/jpts.27.2195.  

5. Arora S, Button DC, Basset FA, Behm DG. The effect of 

double versus single oscillating exercise devices on trunk and 

limb muscle activation. Int J Sports Phys Ther. 2013;8(4):370-

80.  

6. Sarcher A, Raison M, Leboeuf F, Perrouin-Verbe B, Brochard 

S, Gross R. Pathological and physiological muscle co-

activation during active elbow extension in children with 

unilateral cerebral palsy. Clin Neurophysiol. 2017;128(1):4-

13. doi: 10.1016/j.clinph.2016.10.086.  

7. Chen X, Gan Z, Tian W, Lv Y. Effects of rehabilitation 

training of core muscle stability on stroke patients with 

hemiplegia. Pak J Med Sci. 2020;36(3):461-466. doi: 

10.12669/pjms.36.3.1466.  

8. Park J, Seo D, Choi W, Lee S. The effects of exercise with 

TENS on spasticity, balance, and gait in patients with chronic 

stroke: a randomized controlled trial. Med Sci Monit. 

2014;20:1890-6. doi: 10.12659/MSM.890926.  

9. Pan LH, Yang WW, Kao CL, Tsai MW, Wei SH, Fregni F, et 

al. Effects of 8-week sensory electrical stimulation combined 

with motor training on EEG-EMG coherence and motor 

function in individuals with stroke. Sci Rep. 2018;8(1):9217. 

doi: 10.1038/s41598-018-27553-4.  

10. Kwong PWH, Ng GYF, Chung RCK, Ng SSM. Bilateral 

Transcutaneous Electrical Nerve Stimulation Improves Lower-

Limb Motor Function in Subjects With Chronic Stroke: A 

Randomized Controlled Trial. J Am Heart Assoc. 

2018;7(4):e007341. doi: 10.1161/JAHA.117.007341.  

11. Hong Z, Sui M, Zhuang Z, Liu H, Zheng X, Cai C, Jin D. 

Effectiveness of Neuromuscular Electrical Stimulation on 

Lower Limbs of Patients With Hemiplegia After Chronic 

Stroke: A Systematic Review. Arch Phys Med Rehabil. 

2018;99(5):1011-1022.e1. doi: 10.1016/j.apmr.2017.12.019.  

12. Jung K, Jung J, In T, Kim T, Cho HY. The influence of Task-

Related Training combined with Transcutaneous Electrical 

Nerve Stimulation on paretic upper limb muscle activation in 

patients with chronic stroke. NeuroRehabilitation. 

2017;40(3):315-323. doi: 10.3233/NRE-161419.  

13. Mills PB, Dossa F. Transcutaneous Electrical Nerve 

Stimulation for Management of Limb Spasticity: A Systematic 

Review. Am J Phys Med Rehabil. 2016;95(4):309-18. doi: 

10.1097/PHM.0000000000000437.  

14. Knutson JS, Fu MJ, Sheffler LR, Chae J. Neuromuscular 

Electrical Stimulation for Motor Restoration in Hemiplegia. 

Phys Med Rehabil Clin N Am. 2015;26(4):729-45. doi: 

10.1016/j.pmr.2015.06.002. 

 

 

 
 



Asian Journal of Medical Research ¦ Volume 11 ¦ Issue 3 ¦ July - September 2022 5 

 Hardaha et al; Effect of TENS, EMS, Active and Passive Exercises in Chronic Hemiplegic Stroke 
 

 

Copyright: © the author(s), 2022. It is an open-access article 

distributed under the terms of the Creative Commons Attribution 

License (CC BY 4.0), which permits authors to retain ownership of 

the copyright for their content, and allow anyone to download, 

reuse, reprint, modify, distribute and/or copy the content as long as 

the original authors and source are cited. 
 

How to cite this article: Hardaha S, Jain A, Singh S, Tomar T, 

Bakshi D. Assessment of Effect of TENS, EMS, Active and 

Passive Exercises in Chronic Hemiplegic Stroke Patients Using 

Modified Ashworth Scale. Asian J. Med. Res. 2022;11(3):1-5. 

 

DOI: dx.doi.org/10.47009/ajmr.2022.11.3.1 

 
Source of Support: Nil, Conflict of Interest: None declared. 


