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| Abstract |

PURPOSE: The purpose of this study was to investigate
characteristics of the forced pulmonary function test effect
and abdominal muscles activation by combined complex
exercise with abdominal drawing-in maneuver training of
chronic stroke patients.

METHODS: 14 post stroke patients(10 males and 4
females) involved voluntary this study and we divided two
groups into CEG(complex exercise group) and CEAG
(complex exercise and abdominal drawing-in maneuver
group).(n=7, per goup). Each groups implicated the 2 times,
30minute exercises for 6 weeks a day. The CEAG performed
the complex exercise 15 minutes and 15 minutes of abdominal
drawing-in maneuver. For data analysis, the mean and
standard deviation were estimated; non-parametric independent
t-test was carried out..

RESULTS: According to the study, in the combined

tCorresponding Author : toppt@hanmail.net

complex exercise with abdominal drawing-in maneuver
group, FVC and activation of transversus abdominis/internal
oblique were statistically significant difference compared to
the complex exercise group.

CONCLUSION: These results indicate that the combined
complex with abdominal drawing-in maneuver was efficient
in enhancing abdominal muscles activation and pulmonary

function of chronic stroke patients.

Key Words: Abdominal drawing-in maneuver, Transversus

abdominis, Internal oblique, Pulmonary function test, Stroke.
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A= ZIE Goti, FiAQl 55 A 2 I3
o ZAE AAstAL Bkt
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1. A7 i

2 A= 1Al 9= B W, A2XH9 K H
A JEARE W Qe A F 9 717o] 671 Yol
Al 2470 w|Rke] 147o] Hojstglon, HEFOR
ek i St o] A AIATE] T H AKMMSE-K) ol
A 247 olAFel e} Z| Lo FH EL HE g0
R EHHQ Hefo] 7hs3t AR shglor A+
A A dAEolA 2 kel 58S AYe & A
A AR AAtct. AT A= AAA A
L Table 13} Zc}

Table 1. General characteristics of the participants

CEG (n=7) CEAG (n=7)

Gnder  foiced  Femaind)

Age(years) 53.28 + 6.31 50.57 + 6.57

Weight(kg) 61.57 + 6.87 64.00 + 9.32

Height(cm) 163.28 + 6.67 165.28 + 5.40
Paretic side Right(n=4), Left(n=3) Right(n=2), Left(n=5)

Onset(month) 15.00 + 5.16 11.42 + 5.09

CEG, complex exercise group; CEAG, complex exercise
and abdominal drawing-in maneuver group Mean + SD

d
COSMED, Italy)g }%—’8}%1 h:ﬁ*éﬁﬂ/\] 2H o
%o) 2 YRS o R

2 E(FreeEMG 300, BTS Bioengineering, Italy)S A&
saic.

3. 91wy
D H7)s Z3

¥|7]%s #AHPulmonary Fuction Test, PFT)+= ATS/
ERS(00) ol =) il et 4915l
B RSS2 147 A #7135 Al o4t
=2 375 A4 Y
Ak SR 247t 354 S4B AT 7 A4 ol
103%:0] FAAE 20 shelck AxeE
3 AYgre 2972 Yeshat
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L S
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A Adiet 2572 YA S8 Ao
= 10%2] AER A B ARS dABkl HeE B
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A 7] AAF Al 229 FHEE =X
B 250 SR 2o wjululRa bl
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R Ee 5] A 28 B4 me) B Wi 24
L=ZHRMS = root mean square)= -3}t =HA ©7]
of ZHHE 2L F 827 24 o 7 224

ALt 42719 RMS Zre 2 it

B0 g0 Ao BA Kot wEee uE

9207 2~3cmo] upn] Zof 21511 HjnpZH 2
o =i u 2 A (pubic tubercle)} §¥ A Zhu]wl o] 7HAFA
ol A uh] Z 8w ZH|w ] 2em ofARLE | H2}5)

Fom HiEHITI u 7= S 9891 T w7 1A (anterior
superior iliac spine)EI = ¥k o 2 2em off] Foj
upe|Zof| Fakslgl on, o] R w7t 2at w4yl
o] Ao A W E Fo|rhStantonT}t Kawchuk, 2008).

A= gk EFE3Hnormalization) S $J5Fe] 7]k
A1 A& RVC(reference voluntary contraction) = 3}$3th.
RVCE T HA7L A ApAlof A HetebAl 285 514
sto] 522k =i 289 WYL 2Astel & 5 12
W& A L3 3270] RMS Zho 2 skt 2k ghxjulct
7|%0] 5= RVC & S48l Fig 12] 4242 o83}
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o] NormalizationS 3] 15 W A & v E 3}

7} gkxjule}, 7120] = RVC 4Ho) 2717} g 2
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_/'\_

el 2o Aol Al 2 21 E Figure 29| 4&
olg3to] Histe] £& wska R ALtete] 157k
s St

(RMS of the forece expiration-RMS of the RVC)/RMS
of the RVC x 100 = Normalization(%)

Fig 1. The numerical formula of the normalization

’ (Post-Pre)/ Pre x 100 = RMS change rate (%) ‘

Fig 2. The numerical formula of RMS change rate
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2 AN T ol TommigA SephEs
HhS FolTh A iRl o A o= A
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o] WL 108 W F 3RIF F4& A o
FIAEE F 1583 BRHEE AR A Alsict
&Y Sl 5T FYsHl ok F o, &
T 7F 30808 F 23] AAstgleh A 8d ol tigt
AHA|gE &2 Table 2.9} 2

Table 2. Theraputic exercises protocol

Type Frequency Content Duration
1. Mat training
2. Transfer training
Complex 3. Standing on tilt table .
. . . 30 min
exercise 4. Wheelchair ambulation
) 5. Gait training
10 times 6, Breathing exercise
2 V\{eek 1. Mat training
until 6 "
Complex 2. Transfer training
weeks . . .
exercise + 3. Standing on tilt table 15 min
abdominal 4. Wheelchair ambulation
drawing-in 5. Gait training
maneuver abdominal drawing-in .
15 min

maneuver

4, T2HE Y 2
5% BAolq HE Zojgy FHo| HEIS
A =8 A7)l nlA= HekE dokEy] fs)
S A = 732 SPSS-PC(vision 18.0 SPSS ICC, Chicago,
USA)E olg3lo] 2 G2 Pt REAAE A5l
Ak 1% LH J%l 7i5] ek ufu) 9] syl
T IEE A - 3 v|wdly] Yaf vEsL e 32
T Dﬁ(wﬂcoxon matched-pairs signed-ranks test)< ]63
stgla, B5 Tolgy 24 F4l olfo] e 1
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2t 7159 Mol ERESe] I A RS Haws|

&f v R4A = FE2 T 7% (mann-whitney U test)S
Aelodch. LE BAH §O5EE @052 ahik

Hg H - & x| blm
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fr N R
dr & orle g
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1=}
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[e)

9 TIAHEE 71‘_]%94 B %I(RMS=R00‘[
Mean Square) &2 L5}31 UHFSHnormalization) S 3}o]

Table 2014 535152 LS
23+66.11%2 U2l Ad T 3347772 Vet %71]]319_
fofatA Zol7k L] ekgka(p>05). wjul e A
3 A 100.5£42.690 2 UgFa A3 35 132.8482.99 2
uel FAAMCR [foFt Aol
(z=-0.845, p>.05). T3, HjSHI M7 RS A% A
178.14166.0 0.2 L}gka A¥ 3 151241682 EA &0

folt 2folE Ho|x| FTH(p>.05)

Table 2. Comparisons differences between pre and post
on activities EMG of abdominal muscles in CEG

RtA (%) EO(%) IOA/TrA(%)
pre 23 +£ 66.11 100.5 + 42.69 178.1 + 166
post 33 £ 777 132.8 + 82.99 151.2 + 168.2

z-value -.67 -.84 -.67

p-value 49 .39 49

RtA, Rectus Abdominis; EO, External Oblique abdominis;
I0/TrA, Internal Oblique abdominis/ Transversus Abdominis.
Mean + SD
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Table 33} Ztch

Table 30| 4] =24 HBHFVO)L 25159
A AE A 3321 LofA] A & 337+1 L2 893
Abo17F UEhLA] 39kal(p>.05). 123t i A 575
(FEV1)2 A3 A 2.68+88 L o]g)al A8 & 2.66+.97 L
2 FAALE FY5HA ZroluUA] eRkthp>.05). E3,
) 37] GEPEF)2 A3 A 6.06+2.75 L/sec= LEF

Fil A3 Sofi= 584236 Lisec 2 BA KO R o3t
Aol 7k rEFLbA] EQkTH(p>.05).

Table 3. Comparisons differences between pre and post
on pulmonary function in CEG

FVC(/¢) FEV/(2) PEF( 4 /sec)

pre 332 £ 1 2.68 + .88  6.06 £ 2.75

post 337 £ 1 2.66 £ .97 5.8 £ 2.36
z-value -25 -.17 .16
p-value .79 .86 .86

FVC, Forced Vital Capacity; FEV1, Forced Expiratory
Volume in one second; PEF, Peak Expiratory Flow. Mean
+ SD

{ls‘_,h/] B %):(RMS:Root Mean Square)&i ok

Normalization & 3o} =43} th

Table 4. Comparisons differences between pre and post
on activities EMG of abdominal muscles in CEAG

RtA (%) EO(%) I0A/TrA(%)

pre  49.28 + 86.37 250.8 + 141.28 231.1 + 156.5

post  51.42 + 138.2 363.5 + 147.16 475.7 + 200.3
z-value -.67 -2.36 -2.36
p-value .96 01" ot

RtA, Rectus Abdominis; EO, External Oblique abdominis;
I0/TrA, Internal Oblique abdominis/ Transversus Abdominis.
Mean + SD
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Table 40| 4 B Eolg3] 274
& A A 4928486372 LAl A3
et SAA o= Oyt Zpol7} Holx] gFkal(p>.05)
HjubZ o A% A 250.8+141.28 02 kil Al
3 363.5¢147.162 EAAFOCZ S9J38t x}o]E Byt
(p<.05). UpA| O & HjLHI 2T} BRI By T
97 24 TALA AF A 2311156502 UgkT
A3 T 47574200302 e} EAH 02 0|3t 2o]
2 2 rhp<.09).

ug H -3 of xto| 8@
2eEY BE Doy 24 £ HYIFY
3]

¥ QI(FVC, FEV,, PEF)2] B3}
)42 <Table 2>9} e,
Table 504 =84 HEEHFVC)S E3heEa} BE
501%%‘ 24 £ WA AP A 35941131
&l L

o]7} I%E]-ﬁ'.l_(p<05) 127 =¥ *jiﬂak(FEVl)" A]
3] 2 266£1.07L 0|3 AF T 3.01:1.00L 2 A&
o2 {3t ato| 7} vrehbA] ohglth E3L A 57
9 2PEF)S AE A 5654231 Liseco| A AF &
6.41£3.02 L/sec2 EA 202 993t 2}o]S HolZ|
U TH(p>.05).

Table 5. Comparisons differences between pre and post
on pulmonary function in CEAG

FVC(¢) FEV/(2) PEF( 4 /sec)

pre 3.59 + 1.13 2.66+ 5.65 £ 2.31

post 3.99 £ 1.09 3.01 £ 1 6.41 £ 3.02
z-value -2.36 -1.85 -1.35
p-value 01" .06 17

FVC, Forced Vital Capacity; FEV1, Forced Expiratory
Volume in one second; PEF, Peak Expiratory Flow. Mean
+ SD

o E ]/\1—-164 57 +
38429 %= b}EM SAACR fofgt Afo] 7} YLt
Z] AUTHp>.05). vHHPZHI TS B35/ 55 Hold
EX| wamaﬂzvoﬂﬁ 61.86 + 72.87 %= UFERG L
S-FIFNA 70 +£ 20349 %= YERL} SARFSR
3 2ol g ®o|x| ekgkh(p>05). mhA|uto 2 w4
23} vl R e Bakesmy gy 24 &9
Y 15O A 1429 £ 4685 %2 -5t 2Fo]7} YrER
F 5 AFA=-5543 £ 1066 %2 SAXOZ
pol 7k thehA] 9Fkehp>.05).

ESL’
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Jo H0E>E:10J1-EE
JHI
jus)

9]

N

Table 6. Comparisons of differences on activities of EMG
of abdominal muscles between CEG and CEDG

RtA (%) EO(%) IOA/TrA(%)
CEG -164.57 + 38429 70 + 203.49 -55.43 + 106.6
CEDG -67.71 + 167.16 61.86 + 72.87 314.29 + 468.5

z-value -.06 -.90 -2.62
p-value 95 37 01
RtA, Rectus Abdominis; EO, External Oblique abdominis;
I0/TrA, Internal  Oblique  abdominis/  Transversus

Abdominis. Mean + SD

= Table 4.9} Zch

Table 79114 #| 7]5 ¥l &
ugeE/Ey Tolgy x
039£022L & ¥ 3L, 53 5 1FA= 052021
LS Ho] EARoR 893} 2}o]7} LFEFFTHp<.05).

127 ey S7|HFEV])S He2/55 2009
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Table 7. Comparisons of differences on pulmonary
functions between CEG and CEDG

FVC(¢) FEV/(£) PEF( 4 /sec)

CEG .05 £ 0.21 -02 £ 0.19 -0.26 £ 091

CEDG 039 +£0.22 035+ 037 0.76 + 1.74
z-value -2.492 -1.85 -1.21
p-value 0.01" 0.06 0.23

FVC, Forced Vital Capacity; FEV1, Forced Expiratory
Volume in one second; PEF, Peak Expiratory Flow. Mean
+ SD

aerol 27js) o §00] 20, 571

I 5729 °k§}7} 1/}‘lﬂ-q‘lll-(Annonl = 1990).
E oA 2] 0] BH Sz viHo) B H Io)
4 BAL olgalol WEF BAel 3 753}
e Rl sl R o it
7

Xé THL 6
835 5171 2019 el 2ol et 57e]
5t ol =24l #|&eHForced Vital Capacity: FVC),
127t =2 A3 7]2k(Force Expiratory Volume at one
second: FEV1)Z} 2|t} 5.7]
PEF)2] ¥i3}S Yobwopt). w4 #Hges 127F w2

45(Peak Expiratory Flow:

4 B7NFE 7= AR w2 EuAE QA A
7] &S 28 27 o R Foiet Eold o)
Tt 3719 HAL 5 & Qo AlAl B 5 e
£ sl 4= 9l =] o|tHATS/ERS, 2006). 3 =
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o) UM /M7 Bie) 47]8 utatehbe
Troyer, 1984). EE Ujoto] Z7}=]H o|2= 72 ulo)
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