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| Abstract |

PURPOSE: This study aimed to determine the effect of
active trunk training in the sitting position on balance and
energy consumption in early stroke patients.

METHODS: The subjects of this study were twenty four
early stroke patients were recruited and randomly divided into
two groups; experimental group (n=12) and control group
(n=12). The subjects in the experimental group participated
in active trunk training (20 min) and conventional physical
therapy (20 min) five times a week for four weeks. The control
group conducted general balance exercise (20 min) and
conventional physical therapy (20 min) five times a week for
four weeks. The outcomes were assessed using the Berg

balance scale, Timed up and go test and energy cost and

tCorresponding Author : future1347@naver.com

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction

in any medium, provided the original work is properly cited.

physiological cost index.

RESULTS: Both groups showed a significant increase in
their Berg balance scale and significant decrease in their
Timed up and go test score, and energy cost and physiological
cost index (p<.05). Compared to the control group, the
experimental group experienced a greater increase in the Berg
balance scale (p<.05) and a larger decrease in the timed up and
go test score, and energy cost and physiological cost index
(p<.05).

CONCLUSION: We suggest that active trunk training in
the sitting position may be effective in improving balance and
energy consumption in early stroke patients. Thus, active
trunk training is important for such patients. Further studies
are needed to better understand the effectiveness of trunk

training in early stroke patients.

Key Words: Acute stroke, Balance, Energy metabolism,
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Variables (units) ATTG (n=12) GBEG (n=12) p
Gender (male/female) 7/5 6/6 .69
Age (year) 58.67+8.54" 59.42+7.25 .82
Body weight (kg) 59.08+8.40 59.33+7.02 .94
Affected side (right/left) 5/7 6/6 24
Onset duration (week) 7.58+1.82 7.58+1.38 .98
MMSE-K (score) 27.17£1.75 26.50+1.45 32

* Mean+Standard deviation, ATTG; Active trunk training group, GBEG; General balance exercise group

*p<.05
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Table 2. Exercise program for active trunk training and general balance exercise

Stage Contents Time
. Intensity Period .
Variety (RPE) Surface (week) Frequency Sets  min
. 11~13 stable 1~2
Trunk flexion 1315 unstable 34 15 4 5
Trunk lateral 11~13 stable 1~2
ATTG flexion 13~15 unstable 3~4 15 4 3
Trunk rotation 11~13 stable 1~2 15 4 5
(upper, lower) 13~15 unstable 3~4
Trunk forward & 11~13 stable 1~2 15 4 5
lateral reach 13~15 unstable 3~4
Lateral weight 11~13 1~2
shifting 13~15 34 15 43
Set up and 11~13 1~2
GBEG down 13~15 3~4 15 4 >
Treadmill gait 11~13 1~2
{raining 13~15 34 15 410

ATTG; Active trunk training group, GBEG; General balance exercise group
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Table 3. Change of pre-post Berg’s balance scale

3. 5 =7t B4 550 oux| A2H| 47 Hlm
54 AL EARNAE FH F GO G
HGOM(p<05), P FY S ANE B4 F
Folat a8 HATKE<05). Tet 25 el v
ofuix] dmu] o] Bk Aol SHA AR EA
Fo] A #Y 25 Hek £ 2 R0 et

4, 5 27t B HEO| MRS AHIRK: 47 Bl
SEH A EADTNAE B F GT Pas
HYOW(p<03), A Y SFL ANE FA F
ROT 442 HATKp<05). e} 25 el 12
ejab A4 s0) Wake Aol S5 AL
FAT0| Y 7Y LB Wk RO 2 o=

BBS (score) ATTG (n=12) GBEG (n=12) t p
Pre 34.92+2.50" 34.58+2.81 307 76
Post 38.58+2.23 36.33+2.74 -4.19 .04*

t -1.87 -7.00
P .00* .00*
Change 3.67+1.64 1.75+8.66 3.62 .00*

* Mean+Standard deviation, BBS; Berg balance scale, ATTG; Active trunk training group, GBEG; General balance exercise

group. *p<.05

Table 4. Change of pre-post timed up and go test

TUG (second) ATTG (n=12) GBEG (n=12) t p
Pre 26.00+£2.51° 25.17+8.90 .868 39
Post 21.9242.06 22.92+1.92 -1.226 23
t 15.71 5.48
p .00* .00*
Change 4.08+.90 2.25+1.42 4.88 .00*

* MeantStandard deviation, TUG; Timed Up and Go test, ATTG; Active trunk training group, GBEG; General balance

exercise group. *p<.05
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Table 5. Change of pre-post energy cost

EC (ml/kg/m) ATTG (n=12) GBEG (n=12) t p
Pre 45+£.19° A46+.14 -1.49 .15
Post 41£.02 44+.02 -5.38 .00*

t 8.99 5.45

p .00* .00*
Change .04+.17 .01+.00 6.40 .00*

* Mean=Standard deviation, EC; energy cost, ATTG; Active trunk training group, GBEG; General balance exercise group.
*
p<.05

Table 6. Change of pre-post Physiological cost index

PCI (beat/meter) ATTG (n=12) GBEG (n=12) t p
Pre .84+.30" .84+.03 13 .89
Post 16+.46 .83+.03 -4.07 .00*
t .76 9.57
p .00* .00*
Change .08+.038 .01+.00 6.92 .00*

* Mean+Standard deviation, PCI; Physiological cost index, ATTG; Active trunk training group, GBEG; General balance
exercise group. *p<.05
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