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Abstract

Background: The purpose of this study was to investigated the effects of threshold resistance inspiratory muscle
training on respiratory function in chronic stroke patients.

Design: Randomized Controlled Trial

Methods: Eighteen patient with stroke were randomly assigned to the experimental group (n=9) and control
group (n=9) all testing and training. The experimental group underwent threshold resistance inspiratory muscle
training with resistance adjusted of maximal inspiratory pressure, 60 breathing a day and general physical therapy
30 minutes a day, 5 times a week for 4 weeks. The control group was taken general respiratory muscle training
and general physical therapy for 4 weeks in the same way. Respiratory function, walking ability were evaluated
before and after the intervention. Statistical significance of the results were evaluated by ANCOVA between con-
trol group and experimental group after intervention.

Results: There was a significant increase in FVC and FEV1 in the experimental group in pulmonary function
tests (»<0.05). There was a significant difference with the maximum inspiratory pressure and the maximum in-
spiratory flow rate between experimental and control group (p<0.05). There was no significant difference with
the maximum inspiratory capacity between experimental and control group (p>0.05) but the maximum inspiratory
capacity of experimental group some increased than that of control group.

Conclusion: These finding gave some indications that the threshold resistance inspiratory training may benefit on
pulmonary function in people with stroke, and it is feasible to be included in rehabilitation interventions with this
population.
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o] 7ta 5ol YeER A Htt ¥EF $Ate] iiﬂv Ask= HeolA A&t 7o ] o] F-o] A A
Al B=dl, 22 Qlste] A-Ee Fe R Sk Ak % Aol A dZ282 4 Sl th(Lanini
357150 S A s FeES E5Y 7@}9} AT AshkE HA0R sk Ewe 79 2
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A= el ASE WAL Q= 3 F HEFOE AL ks WS 18-St o E At A
Algk= W8-S oldlistal we = e =8 (o] Al e A AH(Mini-Mental State Examination-Korean ver-

sion) 71 2478 o AR I ST
2] o] Wgo|} Anm 24 5o &4o] gl AL, ¥
A Y=e emgn b wha7L Gl A, B FE o] et 5 A0RE ®ao] yhedt 2k HE 1d o)y

, 2012), 2 o] el Sk A WHo] gl Ak A kst
]

59 S 919 SUE AR v 2ok A, 445

of & Aot FARSE Aol Foist AEo] Sl AR AL, T E W] FES W A, A EEA 24
Walg = e ok HE3HAY HIAEE T 5 Gl A AlglEelth & Ao 534S st & A
FoE o t)dHtE AAsiglen A AT e3s]e 5l ol 2133k tHKSU-18-05-002-0618).

2. AEE

1) 7|5 &AL

¥ &5 A= #H &7 (Cardiotouch 3000, Bionet, USA)S ©]4-3l0] w24 ¥ &&(forced vital capacity)¥} 1%
7F =2 <5 (forced expiratory volume at one second)S = 3I3ITE 7Ha 3t Hdt ¥ 7]E 5ol vl & Ho)
stwk= 3 Al 3715 o] Ue s w84 I M?j(forced expiratory maneuver)®] 2t 3}, =#HA #HE

Fe wE8]A I PoR Jhest Adist ¥UE 5o vR §, e w23 A Eof Wl 719 K(L)S
omgth 123F A IS m8A JE3EE ST W A5 12308 37 = etk F, 2013).
o dAb7E sHekeHA 2zt ok AkMlel A S48, Pt A& S8 Aste] uidAL os e 5 =S
FWeh As sha AlHE KolE vy AR &, 2018)

E5571% AAR= 99 B 2] = (POWERbreathe K5-AP11003, APSUN Inc., Korea)S ©]-&3to] AAlelit) A &
FU4ES 55 A B dE(mH0)S 574, HU E575S 55 Al 37 E5(Litersisec)E 57, 183l
A S5 S5 A vhAE 3719 KLiters) S SAATHAAS 5, 2019). Ho S5, Hd S55%,
Ho E5=FS S8 Al ddA7E HRSHA At ek AA A vk AT AE TV AA] GRS FH
3 s UARAA B3 JUE viEkRa grol AlZF AT E 7tk Al ekl A A diidA) AskA d
e 3 & HAARPE AP AEE B Hd S59E 3eml0 oS 7 & UEE o, oA
S Hish 211 WEA S5 sEE Slth A 88 AR a8 Ul F §F ¥l ol S0l
A g Qe dEe SASKIT At S5 S4E flste] AL ol e ¢ s TR AN
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OF 1037} An] Ato], £k
AL} F AN = T B
HIE ARE-sto] T8 Hh(Figure 1). AAAR= A A D4
HRE grol kst AR FHIAIZICE 1 o] %] Eat AektE A= 7 Romer 5(2002)0] AASH -5
TREZS ARSIlE, 18] S5 A Al 30RMES £ & ¢ Qe AEE iR aaE Bt
wo] Fatg: F7IACRE TR Sith 13] 5 AR Klusiewicz 5(2008)8] Aol A AAIgE 2147
3099] S Al s WA Al SGith ER T sk ok ARl A Il E Ahgetal F5-2] 840
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Figure 1. Threshold resistance inspiratory muscle training
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WFAe AE 5

Figure 2. General respiratory muscle training

4. A2

2 Aol A #41 SPSS 26.0(IBM SPSS Inc., USA) 57 ZE2I3S o]gste] Heaialeh. A4 § 2
T3] 25715 Aolg Lobry] flste] SAl A S g SMFOE AT FRAREA(ANCOVA) S AN
sttt 7h @] 54 A o REAAR AAElor], Be SAA S Fo (@) 052 shalth
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Table 1. General characteristics of subjects

Variables Control group (n=9) Experimental group (n=9)
Male 5 6
Gender
Female 4 3
Age (years) 64.55+6.18" 60.44+6.91
Height (cm) 162.55+8.09 166.22+6.43
Weight (kg) 59.3348.88 65+8.41
Duration (month) 28.77+20.11 27.11+18.42
Hemorrhage 5 3
Etiology
Infarction 4 6
Left 5 5
Plegic side
Right 4 4
"Mean+SD

1) L3N HEZF D

A A s HIE vwst Ay xR w3y dH @3S T4 F 22810461, A3
2344045 L 2 YEFGT<Table 2> 93] A S5 Fd A4 $ A3 7o) dxw w8A HEdske S}

A F 120 w8 Ied WeE vlust A gx2arl 123 2894 deee A 2120421, AE
T 2280044 L 2 UERTITable 2>, 92 AFY BT £A B4 F APl Yrenck 127 woy
PP SN BANCR F2F Aot AATHp<0.05)

Table 2. Comparisons of vital capacity between control and experimental group after intervention (unit : L)
Control group (n=9) Experimental group (n=9)
Variables F P
pre post pre post
FVC 2.21+0.44° 2.28+0.46 1.9240.45 2.3440.45 13.38 0.00%*
FEV1 1.99+0.41 2.1+0.42 1.86+0.43 2.2840.44 8.21 0.01%*

*MeantSD, *p<0.05, FVC=forced vital capacity; FEV1=forced expiratory volume at one second.

3. MEd S 2d SMF O 24 =575 Hln
1) [t =& (maximum inspiratory pressure) H|

A & HU Ewdy WslE vt A3, dxzTe Hu 5E59E-S 89.17426.26 ¢cmH,0, A3
103.04+32.7 cmH,0 = UrE‘r LTH<Table 3> 92| A S Td TA & AP7ro] Uz v H &




L
rlo
X,
o

s7rstlom SAA SR Folg Aozt AN THp<0.05).

2) =t &7 (maximum inspiratory flow rate) H|1
A F A w45 HEE vad 43 iz Ao S5F52 4.96+1.46 Lisec, AT 5.71+1.73
L/sec® WEFsT<Table 3> 42| A S T A & Aol g2 2o ol 5452 T716le

o FAASRE Fogt Zol7k A THp<0.05).

3) FOf E&2

TA & AU 55 A3E vwd 43 270 H S5 1524054 L, AT 15320510 2 LERS
Uk<Table 3> 9% AT 55 T SA & APTo] xR U S92 i S78 oy SA42
2 Y3t 2ol YA THp>0.05).

Zf(maximum inspiratory capacity) H|1l

F{

Table 3. Comparisons of inspiratory function between control and experimental group after intervention (unit : cmH,0O)

Control group (n=9) Experimental group (n=9)
Variables F )4
pre post pre post
MIP 91.5+34.65° 89.17+26.26 88.92+35.54 103.04+32.7 4.61 0.04*
MIFR 5.08+1.86 4.96+1.46 4.93+1.97 5.71x1.73 5.22 0.03*
MIC 1.69+£0.79 1.52+0.54 1.41£0.58 1.53+0.50 2.88 0.11

*MeantSD, *p<0.05, MIP=maximum inspiratory pressure; MIFR: maximum inspiratory flow rate; MIC=maximum in-

spiratory capacity
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