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Abstract

Purpose : The purpose of this study was to investigate the effect of abdominal muscle strengthening exercise on abdominal muscle
strength and respiratory function in stroke patients.

Methods : The subjects were 14 stroke patients (10 males, 4 females) hospitalized at W rehabilitation hospital in Busan City and
randomly assigned to 7 exercise groups and 7 control groups. Exercise was performed in combination with an upper and lower
extremity pattern of proprioceptive neuromuscular facilitation. Measurements of abdominal muscle strength and respiratory function
were made before intervention and 4 weeks after intervention. Abdominal muscle strength was assessed using a digital manual
dynamometer, and respiratory function was assessed by spirometry. The collected data were analyzed with a paired t-test and
independent t-test and the significance level was set as o =.05.

Results : The results showed that applying abdominal muscle strengthening exercise to stroke patients showed a significant increase
in abdominal muscle strength and a significant difference between groups (p<.05). Maximal-effort expiratory spirogram (MES)
readings were significantly increased in forced vital capacity (FVC), and forced expiratory volume in one second (FEV)), in the
exercise group, and there were a significant differences between the groups in terms of FEV1 (p<.05). Slow vital capacity (SVC)
was significantly increased in vital capacity (VC), tidal volume (TV), inspiratory reserve volume (IRV), and expiratory capacity
(EC), and there were significant differences between the groups in VC, TV, expiratory reserve volume (ERV), EC, and inspiratory
capacity (IC) (p<.05).

Conclusion : Abdominal muscle strengthening exercise was effective in the abdominal muscle strength of stroke patients, and it
was confirmed to have a positive effect on the enhancement of respiratory function. Therefore, it seems that exercise programs for

stroke patients with respiratory weakness should include abdominal muscle strengthening exercises.

Key Words : abdominal muscle strength, maximal-effort expiratory spirogram, slow vital capacity, proprioceptive neuromuscular

facilitation, stroke
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TE7sY A4S Ssl HEF 54 7I(CardioT-S,
BIONET, Korea)2 Al4-3l3lc). 557)%50 242 2
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o 4tk 257152 54 A= SEelI7F e A
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t-test(Independent t-test) S 41 A| 5}
3] Afu] 2-9 3 (Shapiro-Wilk) %

I, AFAE WESFY] -3 FEE t-test(Paired t-test) S A
gato] Bttt FAA = Window§ SPSS 22.

verg ALGSIEOE, FO4EE @ —052 A stert.

2 :
974 A4 AAske

O—|—‘

e} At
Cob ampolsich, ABEE FRAH @294, 43
167.29 cn, A3 63.86 kg 0|1, 22 AL B

5% ARl G s
& 55424, A1 166.43 cm, A5 69.14 kg o]t AH
Table 1, Baseline demographic and pre—result of subjects for each group (Unit)
Variables Experimental group Control group t D

Age (years) 62.29+12.13° 55.42+12.28 1.051 314
Height (cm) 167.294+8.16 166.43+5.77 227 .825
Weight (kg) 63.86£12.14 69.14+£10.98 -.854 410
AMS (lbs) 13.46+4.20 14.19+4.05 =331 147
FVC (0) 2.39+0.67 2.60+0.74 -.557 588
FEV, (¢ ) 2.06+0.58 2.39+0.61 -1.038 .320
FEV/FVC (%) 85.20+9.63 92.794£3.92 -1.933 .090
PEF (¢ /s) 4.34+1.54 4.71£1.39 -477 .642
VC (0 ) 4.86+1.85 6.63+£2.63 -1.460 173
TV (0 ) 0.50+0.14 0.78+0.37 -1.899 .095
ERV (0 ) 2.01+£0.99 2.89+1.44 -1.330 212
IRV (¢ ) 2.44+0.85 2.75+0.77 =725 482
EC (¢ ) 2.44+1.06 3.68+1.76 -1.602 141
1IC (0) 4.42+1.81 5.81+£2.29 -1.258 234

*Mean+SD, AMS; Abdominal muscle strength, FVC; Forced vital capacity, FEV}; Forced expiratory volume in one second, PEF; Peak
expiratory flow, VC; Vital capacity, TV; Tidal volume, ERV; Expiratory reserve volume, IRV; Inspiratory reserve volume, EC;

Expiratory capacity, IC; Inspiratory capacity
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A5 AEe FEALE BAT A3 BE FEA £ w2 e Aol A SA A 13464420004 SA &
3t 21071 91 tH(Table 1). 16.13+3.53 0.2 F4FE o] SAA 2 {5t 5715H3A

A THp<.05), t2o] w2 FAH R [k 2fe]
2. W2 3ol wE vty Wzt 7F lgich AEE di 2t 2he] w2 Y 2ol & Yo

A3t 5 28 7 9203 Fol7h 9lAThp<.05)(Table 2).

Table 2. Change of abdominal muscle strength before, after 4—week of two groups

Variables Group Pre Post t P t P
Experimental 13.464+4.20° 16.13+3.53 -5.453 .002
AMS (lbs) -3.279 .007
Control 14.19+4.05 13.95+3.35 328 754

*Mean+SD, AMS; Abdominal Muscle Strength

3. W2 Akl wE HredddEA Ht AR Fogt Aol AT FA A Bk A

T K AE AT S Aok dxddAEs BE

Aol A FVC= 2.39+0.67001 4] 2.55+0.06 28, FEV,  557|%5oA SAHOR fogt 2tol7t gloict Ad+

& 2.06+0.58°) 4] 2.17x0.560.=2 A & FAACE I} Rt 7o) MES zpol& dobd A3} FEV oA &
oJ gt

oA S7FokAH(p<.05). ®HR FEVI/FVC, PEFojA =

Table 3. Change of respiratory function (MES) before, after 4—week of two groups

Variables Group Pre Post t P t P

Experimental 2.39+0.67" 2.55+0.68 -2.916 .027

FVC (0 ) -1.198 254
Control 2.60+0.74 2.66+0.76 -1.008 353
Experimental 2.06+0.58 2.17+0.56 -3.329 .016

FEV: (¢ ) -2.242 .045
Control 2.39+0.61 2.37+0.60 359 732

FEV,/EVC Experimental 85.2049.63 86.76+8.75 -.869 418 777 o1
(%) Control 92.79+3.92 90.29:£5.29 1.767 128
Experimental 4.34+1.54 5.00+2.11 -1.607 159

PEF (0 /s) -1.457 171
Control 4.71+1.39 4.70+1.51 .072 945

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

4. "2 3keEel e HEAHET Wt NMe AL

AlF Lo A VO 4.86+1.859 4] 5.80+1.44, TV
0.50+0.159| A] 0.79+0.22, IRV= 2.44+0.850]| A] 2.74+0.74, oh AT g2 749 SVCe Aol
ECE 2.44+1.0600 4 32240852 A A Kt} 23 & VC, TV, ERV, EC, ICOA G-ol3t ztolz} 9l
EA Aoz o5 Z715gthp<.05). vhd ERV, IC (p<.05)(Table 4).
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Table 4, Change of respiratory function(SVC) before, after 4—week of two groups

Variables Group Pre Post t p t p
Experimental 4.86+1.85" 5.80+1.44 -2.691 .036
VC (¢ ) -2.997 011
Control 6.63+2.63 6.23+2.07 1.434 201
Experimental 0.50+0.14 0.79+0.22 -2.923 .027
TV (0 ) -2.670 .020
Control 0.78+0.37 0.77+0.27 .200 .848
Experimental 2.01+0.99 2.48+0.75 -2.246 .066
ERV (£ ) -2.362 .036
Control 2.89+1.44 2.69+1.10 1.032 342
Experimental 2.44+0.85 2.74+0.74 -2.547 .044
IRV (¢ ) -1.198 254
Control 2.75+0.77 2.77+0.92 -.066 .950
Experimental 2.44+1.06 3.224+0.85 -3.639 .011
EC (¢ ) -3.408 .005
Control 3.68+1.76 3.46+1.31 1.103 312
Experimental 4.42+1.81 5.04+1.39 -1.774 126
IC (¢ ) -2.318 .039
Control 5.8142.29 5.44+1.82 1.509 182

*Mean+SD, VC; Vital Capacity, TV; Tidal Volume, ERV; Expiratory Reserve Volume,

Capacity, IC; Inspiratory Capacity
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Q= e=uxado| @aslrhal 5% chBritto 5, 2011;
Messaggi-Sartor 5, 2015). WehA] £ Ao AE EF
sAe] B57)5 B4 AT T Zokes A7 )

2t 5E7)50] o wd JFL u]H LA obr iz
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IRV; Inspiratory Reserve Volume, EC; Expiratory
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us) w2 elo] fojulshl S AL AR 4 99
th. PNF 96 & o] g3 A ATel A Bt chel 2 of
83 e eBol MEee Fokd & Uokw skt
(Kim 5, 2011; Lee =, 2016). o] 33t 2= FUE A 9]
2HYL ol §T LR B oo AFLFol P
S5 PHOR ololA |BH BES F7hAIY,
22 BEe Foisk Azled Enzols] wmolet
PR

MES®] A5 helsf 2wl
Zo) A FVC, FEV,0] §2]a17

2012)9] AL GHLEITE olgstel FAT
A3} FVCT FEV o] Z7}5tgickn mursto] £ Aol
GARE ATFE B, FVCE B9 2Yn Uya
B o] 9o v (Kim, 2004), FVCe} FEV,2 7|%9] 7
= DY A} AckMiller 5, 2005). o] BE &
5350 ZBHs FVCSL FEV,S 3RAMAI71A) Hid, 2
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