Journal of The Korean Society of Integrative Medicine, 2020, 8(1), 203~217 ISSN 2288—1174(Print)
https://doi.org/10.15268/ksim.2020.8.1.203 ISSN 2383-9651(0Online)

UEF $A9 FANFREEA0] BF 287 2RHE,
24 9 e WA &3

srtmgTyela Auitietel Belxmata s, faaEtetn Belx eaty wg

The Effects of the Task-Oriented Trunk Training on Muscle Strength and
Muscle Activity of Trunk, Balance and Gait in Stroke Patients

Oh Gkubin, PT - Lee Hyojung, PT, Ph.D*

Dept. of Physical Therapy, Graduate School of Korea National University of Transportation, Student
*Dept. of Physical Therapy, Korea National University of Transportation, Professor

Abstract

Purpose : This study aimed to determine whether task-oriented trunk training can improve muscle strength, muscle activity,
balance, and gait in stroke patients.

Methods : A total of 27 stroke patients who agreed to participate in the study were randomly divided into the following two
groups: (1) experimental group 1, task-oriented training applied to the proximal part (n=14) and (2) experimental group 2,
task-oriented training applied to the distal part (n=13). Thereafter, task-oriented trunk training was accordingly applied in each group
for 60 minutes per session, 5 times per week for 6 weeks. Muscle power, muscle activity, balance, and gait were assessed using
a digital dynamometer, surface electromyograph, Timed Up and Go (TUG) test, and gait analyzer (G-WALK), respectively, before
and after training.

Results : Trunk muscle strength significantly increased in both groups after training (p<.05). and there was a significant difference
between the groups. Muscle activity in the stance phase during gait significantly increased in both groups after training (p<.05),
and there was a significant difference between the groups. Muscle activity in the swing phase during gait significantly increased
in both groups after training (p<.05), and there was a significant difference between the groups. The TUG test values significantly
increased in both groups after training (p<.05), and there was a significant difference between the groups. Gait significantly
increased in both groups after training (p<.05), and there was a significant difference between the groups.

Conclusion : The results of this study show that task-oriented training can improve trunk muscle strength, muscle activity,

balance, and gait in stroke patients.
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Table 1, Task—oriented training applied to the trunk program in experimental group 1

Week Intervention

Time

Curl-up exercise in the supine position

Bridge exercise

Quadruped position exercise 30

1 week Trunk flexion/side flexion/extension exercise in the sitting

position

minutes

Neurodevelopment treatment 30
Balance training

minutes

Curl-up exercise in the supine position

Bridge exercise using the abdominal drawing-in maneuver 30
Pelvic tilt exercise in the quadruped position

2 week ) o o »
Trunk rotation exercise in the sitting position

minutes

Neurodevelopment treatment 30
Balance training

minutes

Curl-up exercise in the supine position

Bridge exercise using the abdominal hollowing-in maneuver 30
Crossing limbs in the quadruped position

3 week ) ] o o o
Pelvic upright exercise in the sitting position

minutes

Neurodevelopment treatment 30
Balance training

minutes

Curl-up exercise in the supine position

One-leg raise exercise in the bridge position 30
Crossing lower limbs in the quadruped position

4 week . : . o - -
Trunk anterior/posterior weight shifting in the sitting position

minutes

Neurodevelopment treatment 30
Balance training

minutes

Curl-up exercise in the supine position

Crossing one-leg raise in the bridge position 30
Limb lift in the quadruped position

5 week ) o o o
Trunk right/left shifting in the sitting position

minutes

Neurodevelopment treatment 30
Balance training

minutes

Curl-up exercise in the supine position

Bridge exercise using a step box

Crossing limbs in the quadruped position 30

6 week Trunk flexion/extension/side flexion/rotation in the sitting

position

minutes

Neurodevelopment treatment 30
Balance training

minutes
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Table 2, Task—oriented training applied to the trunk program in experimental group 2

Week Intervention Time
Catch a ball over a short distance in the sitting
position
Rotate a ball to the left in the sitting position 30 minutes
1 week Walk forward with a ball in the hand
Pick up a ball and go up and down a step box
Neurodevelopment treatment .
o 30 minutes
Balance training
Catch a ball over a long distance in the sitting
position
Rotate a ball to the right in the sitting position )
) ) 30 minutes
Walk backward with a ball in the hand
2 week ) )
Pick up a ball and go up and down low stairs
slowly
Neurodevelopment treatment )
o 30 minutes
Balance training
Catch a ball with bounce in the sitting position
Rotate a ball to the left/right in the sitting position
Walk left/right with a ball in the hand 30 minutes
3 week Pick up a ball and go up and down low stairs
quickly
Neurodevelopment treatment .
o 30 minutes
Balance training
Catch a ball over a short distance in the standing
position
Rotate a ball to the left in the standing position )
) ) 30 minutes
Walk slowly with a ball in the hand
4 week ) . .
Pick up a ball and go up and down high stairs
quickly
Neurodevelopment treatment )
o 30 minutes
Balance training
Catch a ball over a long distance in the standing
position
Rotate a ball to the right in the standing position 30 minutes
5 week Walk fast with a ball in the hand
Lift a ball up and down low stairs to high stairs
Neurodevelopment treatment .
o 30 minutes
Balance training
Catch a ball with bounce in the sitting position
Rotate a ball to the left/right in the standing position )
. . . 30 minutes
Walk zigzag with a ball in the hand
6 week . . . .
Lift a ball up and down high stairs to low stairs
Neurodevelopment treatment )
o 30 minutes
Balance training
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El; Task-Oriented Training Applied to Proximal Part, E2; Task-Oriented Training Applied to Distal Part, Hrr; Hemorrhage, Inf;

Infarction, MMSE-K; Mini-Mental Status Examination-Korean version

Sex (male/female)

Age (years)

Weight (kg)

Height (cm)

Diagnosis (Hrr/Inf)
Affected side (Right/Left)
MMSE-K (score)

Table 3. General characteristics of the subjects
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Table 4, Comparison of trunk muscle strength variables within groups and between groups (unit: kg)
Group El (n=14) E2 (n=13) ;
Variable Mean+SD Mean+SD &
Pre 3.98+0.85 3.67+0.65
Post 4.38+0.81 3.98+0.65
RA (kg) Post-Pre 0.400.09 0.30+0.13 2.088 0477
t -15.578 -8.402
p 0017 0017
pre 4.11+0.67 3.77+0.49
Post 4.50+0.71 4.18+0.52
EO (kg) Post-Pre 0.38+0.11 0.40+0.14 -0.427 .673
t -12.363 -9.814
p 0017 0017
pre 3.72+0.50 3.42+0.52
Post 4.08+0.51 3.72+0.48
10 (kg) Post-Pre 0.35+0.17 0.30+0.14 0.931 .361
t -7.673 -7.649
p 0017 0017
pre 5.54+0.56 5.58+0.75
Post 5.97+0.47 5.79+0.65
ES (kg) Post-Pre 0.43+0.11 0.20+0.16 4.180 .001°
t -14.167 -4.521
p 0017 0017

TA significant difference between the pre test and post test, A significant difference between the Experimental group 1 and group
2, E1; Task-Oriented Training Applied to Proximal Part, E2; Task-Oriented Training Applied to Distal Part, RA; Rectus abdominis, EO;
External obilique, 1O; Internal obilique, ES; elector spinals

Table 5, Comparison of surface electromyograph—stance phase variables within groups and between groups (unit: %RVC)

Group El (n=14) E2 (n=13)
Variable Mean+SD Mean+SD t P
Pre 112.78+8.75 117.46£6.65
Post 117.00+7.50 121.38+8.30
RA Post-Pre 4214251 3.92+1.80 0.343 734
t -6.265 -7.854
D 0017 0017
pre 112.21+8.22 116.30£6.77
Post 117.50+8.22 122.92+5.86
EO Post-Pre 5.28+1.32 6.61£1.26 -2.666 0137
t -14.915 -18.917
p 0017 0017
pre 113.00+10.91 119.30+10.06
Post 117.64£10.71 124.61£9.05
I0 Post-Pre 4.64+1.82 5.3042.13 -.0872 392
t -9.528 -8.958
p 0017 0017
pre 120.85+6.82 122.84+6.70
Post 128.78+6.90 128.46+6.42
MF Post-Pre 7.92+1.89 5.61£1.04 3.876 0017
t -15.614 -19.395
p 0017 0017
pre 116.28+10.96 124.00+9.30
Post 124.2149.69 129.84+9.54
ES Post-Pre 7.92+3.22 5.61+1.04 2.082 .048°
t -9.208 -12.580
p 0017 0017

TA significant difference between the pre test and post test, TA significant difference between the Experimental group 1 and group 2,
El; Task-Oriented Training Applied to Proximal Part, E2; Task-Oriented Training Applied to Distal Part, RA; Rectus abdominis, EO;
External obilique, 10; Internal obilique, MF; Multifidus, ES; elector spinals
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Table 6, Comparison of surface electromyograph—swing phase variables within groups and between groups (unit: %RVC)

Group El (n=14) E2 (n=13)
Variable Mean+SD Mean+SD t p
Pre 117.57+12.48 117.07+10.34
Post 123.71+9.28 124.92+8.94
RA Post-Pre 6.14+3 88 7.84+3.26 -1.230 227
t -5.924 -8.672
P 001" 001
pre 116.50+7.43 117.46+5.86
Post 122.92+7.42 123.53+5.34
EO Post-Pre 5.85+1.61 5.53+2.06 0.449 657
t -12.336 -10.851
p 0017 0017
pre 118.21+10.07 117.53+6.57
Post 124.07+9.98 123.53+5.34
10 Post-Pre 6.42+1.94 6.0742.01 0.460 649
t -13.609 -9.655
p 0017 0017
pre 115.35+7.90 120.84+8.42
Post 120.92+7.64 126.07+7.05
MF Post-Pre 5.57+1.50 5.23+1.78 0.537 596
t -13.855 -10.556
P 0017 001"
pre 116.57+8.50 117.3846.65
Post 120.85+7.80 123.30+6.35
ES Post-Pre 4.28+2.01 5.92+1.38 2.082 0487
t -7.953 -15.452
p 0017 0017

TA significant difference between the pre test and post test, A significant difference between the Experimental group 1 and group
2, El; Task-Oriented Training Applied to Proximal Part, E2; Task-Oriented Training Applied to Distal Part, RA; Rectus abdominis,
EO; External obilique, 10; Internal obilique, MF; Multifidus ES; elector spinals
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Table 7. Comparison of Timed Up and Go test variables within groups and between groups (unit: sec)
Group El (n=14) E2 (n=13)
. t p
Variable Mean+SD Mean+SD
Pre 32.03+£2.66 34.254+4.26
Post 29.63+2.44 29.994+2.93
TUG Post-Pre 2.39+0.82 4.26x1.74 -3.587 001°F
t 10.908 8.795
p 001t 001t

TA significant difference between the pre test and post test, TA significant difference between the Experimental group 1 and group 2,
E1; Task-Oriented Training Applied to Proximal Part, E2; Task-Oriented Training Applied to Distal Part




5. 30 AF HYP&KE RYPFES AT W) TH A5 FAHLE FoTt Aol7t AL (p<.05),

Yt oM E Ed A5 B3 £, B3 E&, A5

U A B 2y &= HY 255, a7 oA 7o) HeheFe o7t Apol7h YERETHp<.05) ¥
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Table 8, Comparison of gait variables within groups and between groups

Group El (n=14) E2 (n=13)
Variable Mean+SD Mean+SD ‘ P
Pre 0.64+0.23 0.70+0.18
Post 0.7840.19 0.96+0.12
Gait velocity (m/sec) Post-Pre 0.1340.06 0.26+0.10 -3.443 0021
t -7.493 -8.552
p 001t 001t
Pre 88.76+4.35 88.31+4.41
Post 95.14+5.17 103.294+4.00
Gait cadence (steps/min) Post-Pre 6.38+2.25 14.97+2.09 -10. 259 001t
t -10.607 -25.816
P 001t 001t
Pre 1.03+£0.11 0.99+0.12
Post 1.09+0.10 1.09+0.09
stride length (cm) Post-Pre 0.06+0.04 0.10+0.05 -2.288 031°f
t -5.985 -7.566
p 0017 0017

TA significant difference between the pre test and post test, TA significant difference between the Experimental group 1 and group 2,
El; Task-Oriented Training Applied to Proximal Part, E2; Task-Oriented Training Applied to Distal Part

V. 3 % 2 Aol AL AP 2AAE o] gatol L, vl
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o A AHLs AR GH BETAHAY} WE B i w7E A A8 dAAFY FEsEHLAAE
Ho| B2 o] g3 MAXFH BEEHU| HEFax NS 040 ke, MFEBIE 038 ke, HIEHIT 035 ke,
o] BESY, astdny. 74 W R x|t osre  AAlET 043 kgo® FURSIAL, WE Lol 7o)
orolri 7] oaf MaE o AF ol HEE sixp = olE HAATA FETUTAME w2 030
2 279S AoR 637 253, BT 60RK mEo] kg MHPEHIT 040 ke, WU 030 ke, HIAlE
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