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| Abstract |

PURPOSE: This study was carried out to examine the
changes in the trunk control ability and hand grip when the
abdominal draw-in maneuver using breathing was applied to
stroke patients, and provide basic data regarding the trunk
stabilization exercise.

METHOD: After randomly placing patients in group I
-applying the existing abdominal draw-in exercise and group
II -applying the abdominal draw-in exercise using breathing,
the intervention program was performed ten times per set (five
sets per session), once a day, four times a week, for a total of

four weeks. For the pre-tests before the intervention, trunk
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damage and hand grip were measured. After the four weeks
of intervention, post-tests were conducted in the same way as
the pre-tests for analyzing the study results.

RESULTS: Both groups had significant differences in
trunk control ability and hand grip (p <.05). The comparison
between the two groups showed, significant differences only
in the trunk control a ability(p <.05).

CONCLUSION: The abdominal draw-in exercise using
breathing led to the efficient contraction of abdominal
muscles, which implies this is a more effective intervention

to improve the trunk control ability.

Key Words: Abdominal draw-in maneuver, Breathing,
Stroke, Transversus abdominis
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Table 1. General Characteristics of Participants

Group I (n=9)

Items

Group IT (n =9)

p
M + SD M £+ SD
Age ( ) 60 = 3.12 64.56 = 2.60 799
e (years
gl 1.000 305
159.7 £ 1.8 163.89 + 2.57 .198
Height (cm
eht (cm) 7199 S77
) 62.11 = 136 61.44 = 1.67 373
Weight
eht (ko) 494 740
7.89 + 2.15 8.56 £ 2.3 771
Stroke duration (month)
653 963
25 + 122 25.56 + .88 573
MMSE-K (score)
.830 338
2.16 £ .22 1.96 + .15 155
MAS
449 .884
Paretic side (right/left) 9/- 6/3
MMSE-K: Mini Mental Sate Examination-Korea
MAS: Modified Ashworth Scale
2 T (trunk 1mpamnent scale; TIS) 15 o]Akel A}, A+ oA Fd Ha 23707 o]FoA itk HAvt =2

A7k A AR WS ofak T Z QLES gatol
I+ 7ho] A AlA e 7U“/\}(m1m mental state examination-
korea version; MMSE-K)oJ| A 247 o]A}Ql tAto 2 B
Q1] BAS ofasl ool AP 0= Folgh 2}

£ APuAE Ageon, vk BAL et
ZrtH(Table 1).
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TISQ} vl x| 4~(Bathel index)+= r = .86, A7t =& H7}
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2) o} 2(grip strength)
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Fig. 2. Abdominal draw-in maneuver using breathing.

L A2 FETEL 0P HER 2 AAofA AA]

il FHSHE B e A w) = %A (Stabilizer,
Chattan ooga Group Inc, USA)S thAIAS 2] &]2w
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Table 2. Comparison of Changes in TIS and Grip Strength Within the Groups

Pre-test Post-test
Items Group t p
M + SD M + SD
Group I 13.00 + 1.32 1478 + 2.44 -2.685 028
TIS (score) .
Group IT 14.67 = 1.32 18.67 + 2.34 -4.899 .001
Group I 1444 + 246 1633 + 235 -2.639 030°
Grip Strength (kg) .
Group IT 1322 £ 1.79 15.78 + 2.77 -3.190 013

p < .05
TIS: trunk impairment scale

Table 3. Comparison of Changes in TIS and Grip Strength between the Groups

Pre-test Post-test
Items F p'
M £ SD M + SD
Group I 13.00 = 1.32 14.78 + 2.44 .
TIS (score) 4.875 .043
Group IO 14.67 = 1.32 18.67 + 2.34
Group I 1444 + 2.46 16.33 £ 2.35
Grip Strength (kg) .049 .828
Group IO 13.22 = 1.79 15.78 = 2.77

p < .05
TIS: trunk impairment scale

Apate] ub B4ol st EA4E Levened] ShAL 3. FE 7t B2 = S27} o wa Hlm
A (Levene’s testyS AABFT 22l 7+ A 1 Ak 7t BE 24 57 ol BAs AT, BE
% 24 wsle} oS opuy] o) hSHE v 2 SelolA o3t 2fol7l AATHp < 05), o
(Paired tesh S ALEBIAT, 7 A 710 BE 2 oAE fold Hol7h GolehTable 3)
wstel of2l S | :aly] $l8) FEAELH(ANCOVA)
o Apgalgon, §olene o - 052 AAst v, 2 &
I, iz By =20l e A8 ATES Eo vl
To] B31E o]0l BE o4 Ao olA 1
1. GTCHARIS] Ustxiol S 377} AZHAA, HEF BHEe) A9 Tl 28
ATAbAre] A AAT BN AR AN we) TSk 29) 2850 T oE 2dE 4 )
23 BASHoR Gog Aol7h Qddtip > 05)  o[19], o|F Beke] $19) oF AFSo] AW
(Table 1), olth. B3], 3HL RE FASo] 44 W 5 A=
S uhgolnl, FH 49 35E ol &l ) By
2 e U 25 XN S3m o2 #a bim 29 TREAE YRS o] BE FHHL P
2 4w nE BE 2 SeoH fog Aot 7 & qehd) 12T BE AL olTiE Anky
AR B (p < 05), koA Fol3t Ffol7} 9l S AT glon], ofele] 27k B )5 B HES
< .05)(Table 2) shetat 4 Qe AR AL Y6 olF 2AR



122 | J Korean Soc Phys Med Vol. 17, No. 1

oZi_l
.
4

N
e

o Horr 1o

g i d

2 o ol gy o
ro o
ot

etk

ulS Fa817]o] B3 ER9-Q 7]
u7hz e FAleh DEAES S
|

LA =

o & 1o oy o
ﬁ o Y
lo ok

0

¢

30,
32
o
53
13!
i}
gl
20
o2
re
oy
2
>,
H
i

I

Ho
e
12
I
filo
N\
oX
o
e o
-
2
Bl
H
&
1o
o
ox
ox
o
IN
N
N

ofele Hliat A, BE 013 Aol7} Yol < 05)
B AFES ANShe ATE £2T 4 A o

L E G BE RIS 4347 25l

H7bE o] s Sejoh B, HYTEY gy
of 7efstel, Bt }2 Lo YL FAAY
% oirhas] BE B3 2Ee) g4 e 0F
B Aol Gl Babe] 2ul2 £29) shebe ek
o 9] 715 P ek T, At 24 S P
o B o] oM 29] 280w FHHA PAE
7k et of 7l QPett EwAl ofelat g &)
71549 $AYL FAATHB29L
&% $A5) Brkelo vt E4E W

fu 1o

B2 olA] LrehAe BEe) A9 A5 A

T
==

vuhil o) BhE 2L B HE 2 OFhE Lehd 4
o), HE% S| BE AYYS 9 R
991 718 71 BB LFPHoIT F 5 ¢l

cH30). o1 A4t 9l we A
By 22901 7)Ho] O 54L

i o
e

-

lf

o,

N

&) =] 31
Ack A L1719] ATl HES SAEY as
A9l 55 A 28 S 93l 7189 BE =29
ol 71%oll ohe] &S FHEh A, o aapHow
wE S ol & Atk YAl HE wEe
SHRE B E29-¢] 7]Ro] Bt AtollAE duk]
Ql E5 E2e-Ql Z|HET 5359 HFstet ol
t] gatAoleti B Etg on24]. 58 Suks =
S S 5E AT Aol e vi7R LY £

=
jal T
3 59 G4l glolA o makolekn 519
&

| £ AT NE H5% S50 BEAQ B
P} oFel g obiiy] §I8) BEL oS3t B
E2.9-91 7|HE AlRa A Ae 3k Jolol 4 BE
2 ol quk ofat xfo]7} 9lgirhp < .05). ole]
o Aabe S5 tE FHAe 5HE BE)
AR T8k o2} 9]0 ERl RS )
2Ql A Foj[11], B0 SHRERE oljeh ARo]
= A WekE Foha shol[32), & Ao Ag
7 8% 24 SN AN 4 Qe AT Aake
£ 5 QAAAT, ool AE Fo4 Aol t 913l
oh AE33]e] Aol oJstE BEL o83 BE
QRS L5A oFo] o ARFOR FrtErkL 59
on], T AAATONE QubHel BE oPs} &5
Hrh 5FE EUkG BE QPgst g5o] ofelo] Rk
oleti HIBHATH3M). o4 A AL £F
SFS ABAY|E BE A 2850 A3} of 7w
QPgsh 1e)a ofelah Aol Sl ZhAgle] 2
S%eo] QABLE o TARS], £ ATHY BF
2 B4I717] 913 -S5el ohet #AHe &
FE SESHE W HEaiely] At Tl Aol
7k QA AR ol ol Aol g mel o
ot o ¥ A thor EFeES HEAITG
W o A7ATE B5F 4 IS AoR Az

£ 7o) Aagonis ko] ol 4k B4



ol JIE0l HIES XIS 58 TEL A0 DXz ¢ | 123

uhe Ao g dsigong BE Hup] Sl o
E + A3 @A Fofst
OFEL T i&élj\g} 01’},]'/;]5]%]'5-9- %7\1]’8}

[S=1

=)

i

il

(] O‘IN

rlok

>

|

o o

=2

o= e

Bl

rir

=)

gl

>,

i Ny
off

fol BN 12
o oo mxt J® Ho

-
2
o 2
o T
B
o
o
r
— I
p
R
4F} nﬁ
) 39
=2 o
o ox
£ oy
=

ofl

jus

)
iz
o
)
r =

v
olN
N
3
R
r
N
i
1o
o
—H
[
u
-lo
~N
12
Hr
ful

&Loqrr
-,
ok
ok
T
N
olN
an
19 iy
la
i

o o
S~
op
%
4
32
fr o

A=
”
o
o

mi o
lo
N2
M
O N
Jr B2
e
Mo mlot
O mIQ
= 5
O oo
Jru FS;E’
Mo I
o ?;
i l_m
ot
= '1:
ro of
T b
oL mE o ox
D‘.E = Ei oX

_)‘4_4‘
o ol r
A,
i_:(’
)
)
o,
ki
Kuf
oY
<
fr T
O
2
=
st
re
i
o

3 Aoz Ardt,

Acknowledgements

20219 Algfatae) sl ols

References

[1] Rand D. Proprioception deficits in chronic stroke—Upper
extremity function and daily living. PLoS One. 2018;
13(3):¢0195043.

[2] Silva SM, Corréa Fl, de Morais Faria CDC, et al. Evaluation
of post-stroke functionality based on the International
Classification of Functioning, Disability, and Health: a
proposal for use of assessment tools. J Phys Ther Sci.
2015;27(6), 1665-1670.

[3] Hodges PW, Richardson CA. Contraction of the abdominal
muscles associated with movement of the lower limb.
Phys Ther. 1997;77(2):132-42.

[4] Askim T, Indredavik B, Vangberg T, et al. Motor network
changes associated with successful motor skill relearning
after acute ischemic stroke: a longitudinal functional
magnetic resonance imaging study. Neurorehabil Neural
Repair. 2009;23(3):295-304.

[5] Enright PL, Kronmal RA, Manolio TA, et al. Respiratory
muscle strength in the elderly. Correlates and reference
values. Cardiovascular health study research group. Am
J Respir Crit Care Med. 1994;149(2):430-8.

[6] Bahat G, Tufan A, Ozkaya H, et al. Relation between
hand grip strength, respiratory muscle strength and
spirometric measures in male nursing home residents.
Aging Male. 2014;17(3):136-40.

[7] Enright PL, Kronmal RA, Manolio TA, et al. Respiratory
muscle strength in the elderly. Correlates and reference
values. Cardiovascular health study research group. Am
J Respir Crit Care Med. 1994;149(2):430-8.

[8] Hodges PW, Gandevia SC. Activation of the human
diaphragm during a repetitive postural task. J Physiol.
2000;522(1):165-75.

[9] Souza DCB, de Sales Santos M, da Silva Ribeiro NM,
et al. Inpatient trunk exercises after recent stroke: An
update meta-analysis of randomized controlled trials.
NeuroRehabilitation, 2019;44(3), 369-377.

[10] Haruyama K, Kawakami M, Otsuka T. Effect of core
stability training on trunk function, standing balance,
and mobility in stroke patients: a randomized controlled
trial. Neurorehabil Neural Repair. 2017;31(3):240-9.

[11] Rasheed H, Ahmad I, Javed MA, et al. Effects of
Diaphragmatic Breathing Maneuver and Abdominal
Drawing-in Maneuver on trunk stability in stroke patients.
POTG. 2021;39(1), 1-10

[12] McGill S, Norman R. (1987). Reassessment of the role
of intra-abdominal pressure in spinal compression.
Ergonomics. 1987;30(11):1565-688.

[13] Markov G, Spengler CM, KnoEpﬂi-Lenzin C, et al.
Respiratory muscle training increases cycling endurance

without affecting cardiovascular responses to exercise.



124 | J Korean Soc Phys Med Vol. 17, No. 1

Eur J Appl Physiol. 2001;85(3):233-9.

[14] Yun JH, Kim TS, Lee BK. The effects of combined
complex exercise with abdominal drawing-in maneuver
on expiratory abdominal muscles activation and forced
pulmonary function for post stroke patients. J Korean
Med Sci. 2013;8(4):513-23.

[15] Klein CS, Brooks D, Richardson D, et al. Voluntary
activation failure contributes more to plantar flexor
weakness than antagonist coactivation and muscle atrophy
in chronic stroke survivors. J Appl Physiol. 2010;109(5):
1337-1346.

[16] Kim HW. Effects of the Abdominal Draw-in Maneuver
in Combination with Ankle Dorsiflexion in Transverse
Abdominis and Balance in Patients with Chronic Stroke.
Master’” Degree. Daegu University. 2014.

[17] Kang JI, Moon YJ, Jeong DK. The Effect of Abdominal

Draw-in Maneuver with Leg Movements on Transversus

Abdominis Thickness and Trunk Control in Stroke

Patients. JKEIA. 2020;14(8):287-94.

Verheyden G, Nieuwboer A, Mertin J. The Trunk

Impairment Scale: a new tool to measure motor impairment

of the trunk after stroke. Clinical rehabilitation. 2004;

18(3):326-334.

Teyhen DS, Rieger JL, Westrick RB, et al. Changes

in deep abdominal muscle thickness during common

[18

—_

—
—
O

—

trunk-strengthening exercises using ultrasound imaging.
J Orthop Sports Phys Ther. 2008;38(10):596-605.

[20] Lanini B, Bianchi R, Romagnoli I, et al. Chest wall
kinematics in patients with hemiplegia. Am J Respir
Crit Care Med. 2003;168(1):109-13.

[21] Hunnicutt JL, Gregory CM. Skeletal muscle changes
following stroke: a systematic review and comparison
to healthy individuals. Top Stroke Rehabil. 2017;24(6):
463-71

[22] Jiménez Cividanes A. Registro ecografico de respuesta
del transverso abdominal con técnicas de facilitacion
neuromuscular propioceptiva. 2021.

[23] Lee JS. Effects of Selective Exercise for Abdominal Deep

Muscle and Lumbar Stabilization Exercise on Trunk
Muscle Activation and Thickness of Transverse
Abdominis. Master’ Degree. Daegu University. 2014.

[24] Kim HW. Abdominal Draw-in Maneuver in Combination
with Ankle Dorsiflexion in Transverse Abdominis and
Balance in Patients with Chronic Stroke. Master’ Degree.
Daegu University. 2014.

[25] Akuthota V, Nadler SF. Core strengthening. Arch Phys
Med Rehabil. 2004;85:86-92.

[26] Marshall P, Murphy B. The validity and reliability of
surface EMG to assess the neuromuscular response of
the abdominal muscles to rapid limb movement. J
Electromyogr Kinesiol. 2003;13(5):477-89.

[27] Kobesova A, Dzvonik J, Kolar P, et al. Effects of shoulder
girdle dynamic stabilization exercise on hand muscle
strength. Isokinet Exerc Sci. 2015;23(1):21-32.

[28] Lee SW, Qiu D, Fischer HC, et al. Modulation of finger
muscle activation patterns across postures is coordinated
across all muscle groups. J Neurophysiol. 2020;124(2):
330-341.

[29] Thigpen CA, Shaffer MA, Gaunt BW, et al. The American
Society of Shoulder and Elbow Therapists' consensus
statement on rehabilitation following arthroscopic rotator
cuff repair. J Shoulder Elbow Surg. 2016;25(4):521-535.

[30] Buchtelova E, Tichy M, Vanikova K. Influence of muscular
imbalances on pelvic position and lumbar lordosis: a
theoretical basis. J Nurs Soc Stud Public Health Rehabil.
2013;1(2):25-36.

[31] Jeon CK. Effects of Respiratory Stabilization Exercise
on Transverse Abdominis Thickness and Balance in Stroke
Patients. Master’ Degree. Daegu University. 2018.

[32] Barbosa AWC, Martins FLM, de Melo Vitorino DF,
et al. Immediate electromyographic changes of the biceps
brachii and upper rectus abdominis muscles due to the
Pilates centring technique. J Bodyw Mov Ther. 2013;
17(3):385-90.

[33] Kim TW. Complex breath exercise for trunk muscles

activation, trunk control and balance in persons with



DEE 0180 5] CER-01 JIH0| HEE SNEY =8 TEL AH0 0Xs S | 125

chronic stroke. Master” Degree. Yongin University. 2016. Master’ Degree. Korea University. 2021.
[34] Park DY. Effects of intra-abdominal pressure control [35] Michaelsen SM, Luta A, Roby-Brami A, et al. Effect
training through abdominal bracing exercise on lung of trunk restraint on the recovery of reaching movements

function and grip strength of adult men and women. in hemiparetic patients. Stroke. 2001;32(8):1875-1883.



