Journal of The Korean Society of Integrative Medicine, 2019, 7(1), 113~124 ISSN 2288—1174(Print)
https://doi.org/10.15268/ksim.2019.7.1.113 ISSN 2383—9651(Online)

S - 9 £34 vag T HEFT A U@
<33t 59 AT

A Study on Strengthening Exercise for Stroke Patients through Comparison of
Literature between Domestic and Foreign

Oh Taeyoung, PT, Ph.D*
*Dept. of Physical Therapy, Silla University, Professor

Abstract

Purpose : The purpose of this study is to investigate the effect of strengthening program for improving the muscle strength and
body function in rehabilitation of patients with stroke

Methods : We found the 15 precedent studies at online portal site of “Korea education and Research information service” and
found 5 precedent studies at “Pubmed”. We analyzed and describe the total 19 studies involving national and international research.

Results : The strengthening exercise was adapted to lower extremities and trunk muscle of participants and the isokinetic
(concentric and eccentric) exercise was most of exercise type and then manual isometric exercise, functional activities, progressive
task oriented resistance exercise, PNF pattern exercise was following.

The studies reported that the strengthening program increased target muscle strength and improved balance capacity and walking
function for the participants positively.

Conclusion : Conclusionally the several strengthening program can be the intervention to increase the muscle strength without
increasing spasticity for patients with stroke. We think that the strengthening of lower extremities an improve balance capacity and
walking ability and it can use the intervention to change the quality of life in patients with stroke. More than 3weeks strength
program might be effectiveness, in case of acute patients with stroke, the improving of muscle strength is available but need to

study for improving balance and walking capacity more in the future.
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Table 1, Characteristics of participants in studies

Characteristics of Participants

Study

Range of age (n) Onset period Functional level
Lee et al.(2017) 50.00 (single) after 14 months FGT 5 score
Kim et al.(2012) 71.00 (single) after 6 months ambulant
Kong & Y00(2005) 56.54~61.31 (26) after lyr. ambulant 10 m
Jung et al.(2013) 50.50~53.60 (20) after 6 months ambulant 10 m
Kang & Lee(2006) 53.90 (17) after 6 months ambulant 10 m
Hur(2006) 53.20~53.40 (58) after 6 months ambulant 10 m
Yang & Hwang(2009) 60.40~61.18 (12) after 4 weeks none
Park et al.(2006) 39.70 (20) none ambulant 15m
Lee et al.(2007) 56.73 (15) after 6 months ambulant 15 m
Jang(2000) 50.30~51.73 (41) after 4 weeks ambulant 10 m
Lee et al.(2010) 49.80~53.20 (20) after 6 months ambulant 10 m
Song et al.(2010) 55.47~62.75 (28) after 6 months ambulant 10 m
Won(2006) 61.84 (19) after 10.24 yr. ambulant 10m
Hyumg et al.(2010) 57.67 (30) after 1 yr. ambulant
Ahn et al.(2009) 60.00~60.71 (14) after 4 weeks ambulant
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Table 2, Characteristics of strengthening exercise in studies

Characteristics of Strengthening Exercise

Study
Type FIT" Target muscle (joint)
. bilateral leg
Lee & Lee(2017) P.N.F Pattern . 30min/day, (flexion-abduction-
4times/wk, 4 wks
’ internal rotation)
. isometric manual resistance 3set/day, .
Kim et al.(2012) by therapist Stimes/wk, Swks ankle dorsi, plantar flexor
progressive resistance 60min/day, .
Kong & Yoo (2005) using by theraband 3times/wk, 12wks upper, lower limbs
Jung et al.(2013) balance trainer 5tir?1(f):rsl/l$l/<da§/\:vks ankle (E);S(l(;rplantar
S 4set/day, .
Kang & Lee(2006) eccentric isokinetic Stimes/wk. 6wks hip flexor, extensor
concentric isokinetric 30min/day, .
Hur(2006) in 90/see Stimes/wk, 6wks hip flexor, extensor
Yang & concentric isokinetic 20min/day, knee flexor. extensor
Hwang(2009) in 60~180/sec Stimes/wk, 6wks ’
Park et al.(2006) conceptrlc isokinetic once time knee flexor, extensor
in 60/sec
Lee et al.(2007) concentric isokinetic 3sct/day, knee flexor, extensor
’ 3times/wk, 6wks ’
Jang(2000) concentric isokinetic Sset/day, knee flexor. extensor
g in 30~150/sec Stimes/wk, 8wks :
concentric isokinetic 20min/day,
Lee et al.(2010) in 30~150/sec 3times/wk, Swks trunk flexor, extensor
progressive task 30min/day, ..
Song et al.(2010) oriented resistance Stimes/wk, 6wks lower extremities
Won(2006) functional activities 60min/day, aC:i}[]etORgaMn dOfS a;ltkle
for strengthening times2/wk, 7wks walking ’stag ?
concentric isokinetic 30min/day,
Hyumg et al.(2010) i 60~120/sec Stimes/wk, 6wks trunk flexor, extensor
progressive resistance 50min/day, ..
Ahn et al.(2009) using by theraband Gtimes/wk, Swks upper and lower extremities

YFIT: Frequency, Intensity, Time
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Table 3. Characteristics of outcome measurement in studies

Study

Outcome measurement of Strengthening Exercise

Type

Outcome measurement

Lee & Lee(2017)

Kim et al.(2012)

Kong &
Yo00(2005)

Jung et al.(2013)

Kang &
Lee(2006)

Hur(2006)

Yang &
Hwang(2009)

Park et al.(2006)

Lee et al.(2007)

Jang(2000)

Lee et al.(2010)

Song et al.(2010)

Won(2006)

Hyumg et al.(2010)

Ahn et al.(2009)

P.N.F Pattern

isometric manual
resistance

progressive
resistance

balance trainer

eccentric
isokinetic
concentric
isokincetric

concentric
isokincetic

concentric
isokinetic
concentric
isokinetic
concentric
isokinetic
concentric
isokinetic
progressive
resistance exercise
functional
activities
concentric
isokinetic

progressive
resistance exercise

10 m walk test, 6 minutes walk test
Berg balance test

Romberg test, LOS test, TUG
10 m walk test, 6 minutes walk test

10 m walk test, 6 min walk test, 3 m back walk, 4 step up down,

2.44 m turn around walk

isokinetic ankle dorsi and plantar muscle strength in 60, 180/sec,

Balance test

isokinetic hip flexor and extensor strength, stair up down test, TUG,

10 m walk test, FRT

isokinetic hip flexor and extensor strength, stair up down test, TUG,

10 m walk test, FRT

balance test(Tetrax portable multiple system), Isokinetic knee flexor

and extensor strength

isokinetic knee flexor and extensor strength,
Muscle activation for upper limbs

isokinetic knee flexor and extensor strength, walk, stair up down,

balance test

peak torque, velocity, ratio of hamstring and quadriceps, ambulation

time, Fatiguability

trunk muscle strength, 10 m walk test, TUG
balance test(Tetrax portable multiple system),

manual muscle test for knee and ankle

10 m walk test, Wisconsin Gait scale
Berg Balance scale, Stroke impact scale

isokinetic muscle strength of trunk flexor and extensor, FRT, FIM

hip and knee flexor and extensor strength,
Balance test, ink foot print
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