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SE, RGBS, SEaEE EEmeae. MILI Ao —)b, HIRESE (TDI), #ERHE QOL (CRQ) OETDIE
BTHERLEUENEONTLS

FESRD IMT #32(%, NEBDRATU VY ITDRSHEEZ D EICKDIENZRETY © threshold BToH ofc. &l /UL
JROE®EET—/\UVIARICKDZE(LSIED tapered BUARFEIN, BAERDANIAFEOTVS. FE, IMT TIE
FHEIFRE KD DEMEICESEDVCTEDREESN, 1 BOXEEZ30EE T AR CRARKEDEBIMMHESN
TW3. 5%, IMTICEBLTIE, COPD LIADIEIREESRICHITDERAMICREAULT, SRS HHCHITHERKREN
Flensd.
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XY, BRRSE, &AL, 65 HHTHEECEY
T, Plmax %60 cmH,0 LT DO#EDO A% 55, 60 cmH,0
ZPRABBIBVTOIHEMRIBDOLN (1,
2 )15)'

ZD L) BRIKRTITBWT, 20114 Gosselink 5 i,
2000 — 20094 IC R S NI232 L & R L - F5R 0 6,
COPD IZBIF ARG b L —= 7 ICET 2 H LY
FUYAERRBRLLY. ZoWMEICLE, RGN L—
ZY7ICXY, BRBREE, WRSBHAS, #HEANE,

&1 COPD EZEDER (XZE15&bD5IA)

<60 cmH, 0% >60 cmH,08
Xt A 3761 1941
IR (%) 71.5%6.7 70.0+7.6
5 BH34B), 3B 2 B4
VC (L) 2.63+0.68 3.18+0.69**
% VC (%) 85.1x19.7 99.5+21.5*
FEV, 0% (%) 42.6+12.7 51.5%16.6*
FRC (L) 4.66+1.01 4.05+1.07*
RV (L) 3.60+0.97 2.91%1.00*
TLC (C) 6.28+1.11 6.15+1.22
RV/TLC (%) 57.0+9.37 46.6+9.90**
PImax (cmH,0) 35.2+14.4 79.6+18.0™*
PEmax (cmH,0) 69.6+24.6 109.9+26.1**
6 MWT (m) 326130 413+131*
HRQoL (CRQ total) 97.3+19.8 97.3%+21.9

**p<0.01 *p<0.05 (mean+SD)

EEHERE, KLV 7 X —)v, REE (TDI), @kl
# QOL (CRQ) WETHHH THERELAUEIBONTY
3 (£3)19. S5ZEMG N L—= v T EIFRGEAD
FL—= Y 7 ORBTIX, Bi#ICBWTHERET (Pmax)
LEBHAE (MWD) ICEELRUENROLNL (R
4, 5)% &5I, —REEBFELREH L —=
TOBRTIZ, BRBAHNOFE 2 WEI Plmax $%60
cnH O L TOBETH S NP, —F, Plmax #2560
cmH,0 2B 5HICBVWTHUBNA LN, TOE

&2 BEROWEE (XEI15KD5IM)
%) ~NJEAT 3 5 HikD

s (%) <60 cmH,0% >60 cmH,0%
vC 10.3+21.2** 6.5+13.5
% VC 10.3+20.6** 6.6+13.5
FEV, % -2.1+13.0 6.7+30.9
FRC -0.1+14.5 -5.7+9.6*
RV -2.7x17.7 -7.4%20.0
TLC 2.1x13.7 -2.8+8.1
RV/TLC -4.9%10.0** -5.5%16.5
PImax 46.0+84.1** 16.1+30.0
PEmax 24.0+32.5%* 14.4+26.9*
6 MWT 21.6%33.6™ 34.7+93.8**
HRQoL (CRQ total) 18.2+23.4** 17.0+31.0*

MEEICHEEEL L (mean=SD) HifiL DL#E * p<0.05

** p<0.01

&3 AITPFIIAOHER (TEKI6KDSFIH)

32 articles (2000-2009)

Outcome measures Subjects n Q-statistic I SES 95% CI p-value (z-statistic) Natural units
Pl, max 32 57.8 46 0.73 0.53-0.93 0.001 +13 cmH,0
RMET 14 47.3 73 1.05 0.62-1.49 0.001 +261 s
ITL 11 16.8 3 0.98 0.72-1.25 0.001 +13 cmH,0
Mvv 4 1.2 0 0.23 -0.27-0.72 0.373 +3 L-min™!
Functional exercise capacity 22 14.3 0 0.28 0.12-0.44 0.001 6 MWD: +32m
12MWD: +85m
Endurance exercise capacity 3 4.6 57 0.72 -0.12-1.55 0.087 +198 s
V'0z,max L-min™’ 9 6.0 0 -0.13 -0.38-0.11 0.293 -0.04 L-min™"
V'0z,max mL-min~' kg™ 5 5.0 20 0.3 -0.02-0.63 0.067 +1.3mL-min"""kg"!
V’E,max 9 5.5 0 -0.04 -0.3-0.2 0.696 -0.7 L-min"!
Wmax 10 5.1 0 0.07 -0.16-0.3 0.562 +1.7W
Dyspnoea Borg score 14 15.6 17 -0.45 -0.66—-0.24 0.001 -0.9
Dyspnoea TDI 4 6.3 52 1.58 0.86-2.3 0.001 +2.8
Dyspnoea CRQ-Dyspnoea 9 16.6 52 0.34 -0.03-0.71 0.068 +1.1
Quality of life CRQ 9 10.4 20 0.34 0.09-0.60 0.007 +3.8
CRQ fatigue 10 8.2 0 0.27 0.03-0.50 0.024 +0.9
CRQ emotion 10 7.6 0 0.19 -0.04-0.42 0.107 +0.5
CRQ mastery 10 8.5 0 0.09 -0.14-0.33 0.432 —-0.005

n=32. SES: summary effect size; PI'max: maximal inspiratory pressure; RMET: respiratory muscle endurance test; ITL: incremental threshold
lording; MVV: maximal voluntary ventilation; V’0, max: maximal oxygen uptake; V’'E,max: maximal minute ventilation; Wmax: maximal power
output; TDI: transition dyspnoea index; CRQ: chronic respiratory questionnaire.
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IFih b V==Y FOITET VA LR

x4 HRUNEUT—Y3VOSEDIR XE17XD51H)

(n=11)
AT 3xH 65 A 125 A
fili k% it vC (L) 2.76+0.84 3.01+0.69* 3.13+0.73* 3.19+0.82*
(0.0439) (0.0046) (0.0010)
FEV,, (L) 1.16%=0.55 1.24+0.48 1.28+0.52 1.29+0.60
(0.2588) (0.0936) (0.0879)
TLC (L) 6.38+1.07 6.36+0.90 6.35+0.93 6.23%+1.09
(0.8804) (0.8244) (0.2149)
FRC (L) 4.40+1.01 4.29+0.85 4.12+0.76 4.17+1.01
(0.4557) (0.1780) (0.0899)
RV (L) 3.41+1.09 3.23%£0.99 3.08+£0.75 2.94+1.14*
(0.1450) (0.1605) (0.0096)
1% 1573 7 PImax 30.8+17.3 51.3+24.3* 53.6+27.8% 64.2+35.4*
(cmH,0) (0.0026) (0.0039) (0.0025)
PEmax 64.2+19.7 85.5+21.9* 89.8+35.1% 96.1+32.7*
(ecmH,0) (0.0001>) (0.0290) (0.0040)
MR (cm) 3.3%x1.3 4.0+1.7% 4.0%1.7* 4.3%1.9*
(0.0162) (0.0016) (0.0080)
6 4 IIAATHME (m) 314152 379+ 144* 373+137* 380+ 161*
(0.0104) (0.0257) (0.0085)
Borg scale 3.5%1.1 3.5+0.9 3.0+1.8 2 %7
(0.8100) (0.3571) (0.2219)
CRQ total 96.5+24.9 115.2+23.1* 109.1£29.1% | 111.9%22.2*
(0.0005) (0.0247) (0.0096)
dyspnea 21.3%7.1 24.6%7.5% 25.9+8.4 26.0+7.2%
(0.0299) (0.0174) (0.0001)
fatigue 211/5+8.8 23.3+5.3 22.3%6.5 21.9+6.1
(0.5258) (0.7585) (0.8941)
emotional 33.6%=11.4 42.6*7.6* 37.4%x10.4 40.6+7.6*
function (0.0008) (0.3009) (0.0132)
mastery 20.0%4.2 24.3+5.0* 23.3+6.5* 23.2+5.5
(0.0033) (0.0340) (0.0857)
Mean+SE (Pfl) *H#EEDHY
XA —0.01~-0.73TH o 7272012, FERWEIZ L, TAEAICEDETiliE L30% Plmax DL E& Hfg L

T o T,

F7z, bbb O T, WG L —= > 7 &4
MUY XY, RREE, RKRIFSE, 64
HAATHEEIC B W CHELRYEZBD, S51, IR
REMRAEICB VT, MG EOFBELRNBE L ORAROH
BRET 280, TOL) 23 REFERG N L—=v
EPFRALEZEICEBDEEELTVD (36)7.

WRES bL—=2J OEE&EEE FL—Z=2
TR

B, COPD IZBIF2WEW ML —» 7ikaid,
F£1330% Plmax L ET11H154% 1 H 2 M%EMi§ 52 &
PHEHL 2o TVRBY, L Lass, bhbhid, W
W JIBINAY S E, 20% Plmax ML EdHhZBEohs 2 &
%, BHEREHZ, COPD B X USRS Tk
LTWw5., D EOKE»S, MR L —= 7% Eli
T AHBOAMIEIZHE L TIE, 20% Plmax #2575 & B

TV DOPERNTH Y, #ERMHEREZDHLT2
EIZORNBEEZTNWEEW,

WAE, WG b L—= v ZICBW TR, FOML—=
VT HFETOWTHEASASNTWA. Fidkod k912,
ek b L—= > ZIEHOBEEE, 101551 H2HT
Hor®. LUk, WG F L —= > Zi2BnTid,
FEBERER Cld 7  FEMREICE N 2 BB HEPE RS
N, 1EOEE30EE TS ML —= > 7 R TRAR
SIEOBMAHE Shz®, £, e dDRFEHIIBV
T, BWEZETHICH S, B E R E L2 b
L—= 7 CHBAEREIC D EDSA LN S I &2
LTwaE® s b L—=> 7% 1155 1 H 2 [
EV ) BERERED S, 1 ENCO & 30ME%E0E 1 H 2 [ & v
I EBEREICEETHILET, TOT LTIV ADY
FHWFEESNZHD . S8, RGN L —=YZI2Bw
T, MEIREREOHAMEICE LT, $HERks B
B B ERRIIZEA R = 5.
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Study Year Association measure
with 95% CI
IMT BECKERMAN ot &, [25) 2005 - 1.39 (1.18-1.60)
N= BewMAN and SHADMEHR [43] 1988 — 1.41 (0.88—-1.93)
(N=29) BeRRyY et al. [44) 1996 — -0.04 (-0.50-0.43)
BUSTAMANTE MADARIAGA 6t al. [26] 2007 0.84 (0.47-122)
Covey et al. [27] 2001 —— 0.78 (0.48-1.09)
DEeKHUWZEN et al. [45]) 1991 - 0.57 (0.37-0.77)
Di Mamsro et al. [28]* 2007 e 4.50 (3.73-526)
GOLDSTEIN 6t al. [46) 1989 — -0.04 (-0.76-0.68)
HARVER et al. [47) 1989 —— 0.53 (0.11-0.95)
HEWDRA et &l. [48] 1996 —_— 1.97 (1.49-2486)
Hi et &l. [29] 2006 —— 0.70 (0.45-0.95)
Hsao et al. [30] 2003 —— 0.87 (0.46—128)
Hsuno et al. [30] 2003 —— 0.55 (0.15-0.95)
KM et al. [49] 1993 - 0.20 (0.07-0.32)
LARSON et al. [50] 1988 — 0.29 (-0.09-0.67)
LARsON et al. [32] 1999 —— 0.40 (0.08-0.72)
LARsoON et al. [32) 1999 — 0.44 (0.16-0.73)
Lissoa et al. [51] 1997 — 0.71 (0.31-1.12)
MAGADLE et al. [34] 2007 —— 0.84 (0.57-1.10)
PATESS!IO ot al. [52] 1989 —— 0.47 (-0.02-0.97)
PREUSSER et al. [53] 1994 —— 0.43 (0.02-0.85)
RAMIRE2-SARMIENTO 6t &l. [35] 2002 —— 1.1 (0.51-1.72)
SANCHEZ RIERA 6t al. [36) 2001 —_— 1.62 (1.16-2.08)
SERON ot al. [38) 2005 - 0.35 (0.13-0.58)
Svkes [39) 2005 —-— 0.87 (0.65-1.10)
VILLAFRANCA et al. [54] 1998 —— 0.69 (0.29-1.10)
WANKE et al. [S5] 1994 —- 0.97 (0.77-1.16)
WEINER et al. [56] 1992 — 1.27 (0.91-1.63)
WEINER et al. [41] 2003 — 1.88 (1.28-248)
IM ET SES inspiratory muscle strength training ® 0.72 (0.57-0.87)
KoppeRs et al. [31) 2006 o 0.15(-0.07-0.37)
(N=3) MaADOR 6t al. [33] 2005 o 0.19(-0.08-0.47)
SCHERER 6t al. [37] 2000 —a— 0.23 (-0.04-0.49)
SES inspiratory muscle endurance training <& 0.19 (-0.22-0.59)
Total SES o3 0.85 (0.51-0.79)
T 1 T 1

I T
2 41 0 1 2 3 4
PimaxcmH,0 (effect size)

E1 RS-V JDOFKRTEH (Pimax) [CHIFDMRE (effect size)
IMT : k& b L—=r7% IMET: REMHFAD L —=

A%, threshold BICHE L T/hIWEBHTRER ML —

- s s 2
#UWIHRE; kL —=> TasL TOMR S RAEL NS S LA STV, FLu

PERDOIFRSG b L — = FEERIE, AHDRT) 7
DRIEEMDD VMBS ELZ LIZX Y EAEZEL
X4 5 threshold B TH - 7219, &, "NV 7HROMEK
BTF—0) T HRIZL Y B S5 tapered RIDLEE
ARESH, BRIEAMEE > TwaON, ZoED
R, PHOARERREEIC»P2 S5, TOBRFHE
AT —28) 7RIS & Y BT 5 72D IR BRI
W35 (K3)%. Tapered BTl BT 137
BT A0, MATAIRERILLAEMT 570, HFE
& LT3 threshold BUCHEE L TR E (%5 &\ )
2Hb. &5\ tapered BITIX, WRBEE & L ICEH
JEART 57012, BRI ZHRIIETTE2 L

threshold B! & 55 B 56 & /- tapered BIDOIERAS b L —
SV BB ERRL: (K4).

i, Z 9 L7 tapered Bl# HW-IFRH L —=
FOBEBELIHRESND. HL4 b, RO tapered &
FROTHESG ML —= Y ZOBREZTV, RAFPES
71 (Plmax) & EBiHERE (MWD) ICHEBELHREDR
EHREL TV, SHIEE, BRTRINDL) %
tapered BIDOIFf P L —= > ¥ % v, COPD B
XU RENRADEFNEBRIIH L THREH P L—=
21T% ) KEEBERRABRIHBESNTE YD, i
KEDBRBPMESNLTFETH .
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RGP L—= v FOZE T v A LHIERN

Study Year Association measure
: with 95% Ci
IMT BECKERMAN of al. [25] 2005 P~ 0.46 (0.27-0.64)
(N=19) BERRY et al. [44] 1996 —— -0.01 (-0.47-0.46)
DEKHUIIZEN et al. [45] 1991 i 0.22 (0.03-0.42)
D1 MaMBRO et al. [28] 2007 —i= -0.11 (-0.51-0.28)
GOLDSTEIN et al. [46] 1989 ——*-—— -0.03 (-0.75-0.69)
HuL et al. [29) 2006 a 0.21 (-0.06-0.49)
Hsiao et al. [30] 2003 o 0.30 (-0.10-0.69)
Hsia0 et al. [30] 2003 i 0.30 (-0.09-0.70)
Kim et al. [49] 1993 - 0.07 (-0.07-0.21)
LarsON et al. [50] 1988 +._ 0.32 (-0.09-0.73)
Liseoa et al. [51] 1997 it 0.66 (0.26—1.07)
MAGADLE et al. [34] 2007 ~*— 0.19 (-0.07-0.44)
PREUSSER et al. [53] 1994 + 0.11 (0.30-0.52)
RAMIREZ-SARMIENTO et al. [35] 2002 e 0.10 (-0.46-0.66)
SANCHEZ RIERA et al. [36] 2001 e 0.97 (0.55—1.38)
SERON et al. [38] 2005 -+ -0.04 (-0.26-0.19)
Svkes [39] 2005 - 0.33(0.11-0.54)
WEINER et al. [56] 1992 —— 1.48 (1.11-1.86)
WEINER et al. [41] 2003 —— 0.63 (0.13—1.14)
SES inspiratory muscle strength training 0 0.29 (0.11-0.47)
IMET KoppeRs et al. [31] 2006 - 0.34 (0.12-0.56)
(N=3) MADOR et al. [33] 2005 —-s;— -0.04 (0.31-0.23)
SCHERER et al. [37] 2000 '-— 0.32 (0.06-0.59)
SES inspiratory muscle endurance training ‘ 0.21 (-0.19-0.62)
Total SES go 0.28 (0.12—0.44)

2 1 0 1 2 3 4
Functional exercise capacity  (effect size)

2 [FREH SL—=2 0 DEEMEEE (BMWD) [CBI(FDHRLE (effect size)
IMT : W5 b L—=>% IMET: WEMiHAN N L—=2

Threshold PowerBreathe
Work (cmH,0°L) y
60 - — Pressure (cmH,0) 4 60 - Work (cmH,0°L) "
- Volume (L) — Pressure (cmH,0) [
50 L5 - Volume (L) 3
g 404 < 2 <
3 (=] & o
g 30- L2 & 2 L2 ©
o 20+ 3 g 3
-1 - 1
10 -
0- AUC =58 ) L 0
0 25 S0 75 100 125 150 175 20 0 25 50 75 100 125 150 175 200
Time Time
3 Threshold B¢& Tapered BUEIRES L —Z— J D&KL (XE31&D5IMH)
Bbb I &N R 2 &2 B U 5, KB Z BRI MRS 23
i WEND, FROXHIC, WBEHFL—= 7B
HfEDO L T A, W b L —= ¥ 7 ORI 24 vk &, EENL =V T HER ML Y TRERICRE R
AHFEIET VAL LTORENTWS DX COPD (2B W HRBHRONDLZ 06, WG N —= > 7 OIng%E
TORTHD. WG L—=2 ZIZHLTIE 41%, ALK LT, Mg R IR E R B b 7256 3
W VENG 28 70 & ofsfitE g B, MR 72 &R K NHZEPPFEENS.
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POWERbreathe™
KH2 PC software
(3 -200cmH20)
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## @ COI (conflicts of interest) BH7R @ A LR NZ (W
LTHICHESNE LDz,

Evidence and New Development of Inspiratory Muscle Training
Takanobu Shioya’, Masahiro Satake', Sachiko Uemura,
Masahiro Iwakura?, Kazuki Ohkura®, Atsuyoshi Kawagoshi®,
Keiyu Sugawara® , Hitomi Takahashi?

Y Department of Physical Therapy, Akita University Graduate
School of Health Sciences, ? Department of Rehabilitation, Akita
City General Hospital

4 [

D) HAMNW A7 - ) NE) 345 BRI E, HA)
C RS, HARBSAEEE LA - ) e 5 —
Varyw D a7 Vv—lIRE— T 2 W, AR, G
2012.

2) American Thoracic Society, European Respiratory Society.:
An official ATS/ERS statement, Key concepts and advances
in pulmonary rehabilitation. Am J Respir Crit Care Med 188:
el3-e64, 2013.

3) Smith K, Cook D, Guyatt GH, et al.: Respiratory muscle train-
ing in chronic airflow limitation: a meta-analysis. Am Rev
Respir Dis 145: 533-539, 1992.

4) Litters F, van Tol B, Kwakkel G, et al.: Effects of controlled

inspiratory muscle training in patients with COPD: a meta-

analysis. Eur Respir J 20: 570-576, 2002.

Geddes EL, O'Brien K, Reid WD, et al.: Inspiratory muscle

training in adults with chronic obstructive disease: a system-

atic review. Respir Med 99: 1440-1458, 2005.

O'Brien K, Geddes EL, Reid WD, et al.: Inspiratory muscle

training compared with other rehabilitation interventions in

ol
=

6

=

chronic obstructive pulmonary disease. A systematic review
update. J Cardiopulm Rehabil 28: 128-141, 2008.
7) Budweiser S, Moertl M, Jorres RA, et al.: Respiratory muscle

9

10

11

12

13

14)

15

16

=

=

)

)

)

=

=

training in restrictive thoracic disease. Arch Phys Med Reha-
bil 87: 1559-1565, 2006.

Wanke T, Toifl K, Merkle M, et al.: Inspitratory muscle train-
ing in patients with Duchenne muscle dystrophy. Chest 105:
475-482, 1994.

Vilozni D, Bar-Yishay E, Gur I, et al.: Computerized respira-
tory muscle training in children with Duchenne muscular
dystrophy. Neuromusc Discord 4: 249-255, 1994.

Cheah BC, Bolnand RA, Zoing MC, et al.: INSPITAOIonAL -
INSIRAtory muscle training in amyotrophic lateral sclerosis.
Amyotrophic Lateral Sclerosis. 10: 384-392, 2009.

Weiner P, Waizman J, Magadle R, et al.: The effect of specific
inspiratory muscle training on the sensation of dyspnea and
exercise tolerance in patients with congestive heart failure.
Clin Cardiol 22: 727-732, 1999.

Hulzebos EH, Helders PJ, Favie NJ, et al.: Preoperative inten-
sive inspiratory muscle training to prevent postoperative
pulmonary complications in high-risk patients undergoing
CABG surgery: a randomized clinical trial. ] Am Med Assoc
296: 1851-1857, 2006.

Ries AL, Bauldoff GS, Carlin BW, et al.: Pulmonary Rehabili-
tation: Joint ACCP/AACVPR Evidence-Based Clinical Practi-
cal Guidelines. Chest 131: 45-42S, 2007.

National Heart, Lung and Blood Institute, April 2011. updated
2015: Diagnosis, management and prevention of chronic
obstructive pulmonary disease. Update of the Management
Sections, NHLB/WHO workshop report. Bethesda, GOLD
website. http://www.goldcopd.com. Accessed: 20 November
2015.

BT, WAL, WIEEE, b 0 COPD MBE WA,
NPERINF ) NE ) F— a > oS HIFWAS S
#&  15: 251-255, 2005.

Gosselink R, De Vos J, van den Heuvel SP, et al.: Impact of

Vol.26 No.1 2016



17

)

18)

19

)

20)

21

22

23

24

25

)

)

=~

~

=

FEHFLV—=V 7OTEF VA LBHBN

inspiratory muscle training in patients with COPD: what is
the evidence? Eur Respir J 37: 416-425, 2011.

EE—i, KHEEE, FEEME, 1 COPD 28T 5413k
) NEY TF—2 a »ORMBFR. HIFREHESE
10: 242-248, 2000.

Larson JL, Kim M], Sharp JT, et al.: Inspiratory muscle train-
ing with a pressure threshold breathing device in patients
with chronic obstructive pulmonary disease. Am Rev Respir
Dis 138: 689-696, 1988.

Kt BARCE EEES, b PEHIROMFERS
HCRIZTRE. BEHRESF 28 47-52, 2001.
ERERIT, EMEE, EAERE L PRmrL—=r
ZICBUIAMENLEMEORE. HERESE 29 37-42,
2002

AEsET, ke, ESRE b EKARITREG L —
=V T OMRBICRIZTEE. BFRERAKE 14: 469-
473, 2005

Bk, ERES IHBEME b BAENRE
BIUMBEBEEEICHTHFRINEY) T—2 a v OF)
K. HFEREBSIE 9:79, 1999.

BERER ENEE EX ¥ MG BRIANE) T
YaryOREHNIYT A R 29: 1047-1060, 2010.
BAEERE, EMEE SBEE ARFRIANEY F—
vav., ARTOHE L F R Medicina 52: 1532-1537,
2015.

Langer D, Charususin N, Jacome C, et al.: Efficacy of a novel
method for inspiratory muscle training on people with

26)

27

28

29

30

31

32

The Journal of the Japan Society for Respiratory Care and Rehabilitation

)

)

)

)

)

~

chronic obstructive disease. Phys Ther 95: 1-10, 2015, doi:
10.2522/ptj.20140245. Accessed: 20 November 2015.

BE b BREH BEF M G @¥EECYTIER
FREM b L —= v F—ERBEEORTE— HIFES 7
#5E  20: 64-68, 2010.

NBER, SHEER BEES fb: S8FEMHTOBO
MREHEEREELZRAG PL—=V 7R BFES T
NEEZE 20: 57-63, 2010.

BHER, IIRER, kWL KRBl —=7
O RFEHEEICET A /%ET. R 25: 127-132, 2010.
Kefmk, NRER, $£EME, b COPD (ZB1) 5K
E#2IRELLBA ML —=V FORR. BIFES 7Y NE
# 25 (Suppl) : 241s, 2015.

Langer D, Jacome C, Charususin N, et al.: Measurement
validity of an electronic inspiratory loading device during a
loaded breathing task in patients with COPD. Respir Med
107: 633-635, 2013.

Charususin N, Gosselink R, Decramer M, et al.: Inspiratory
muscle training protocol for patients with chronic obstructive
pulmonary disease (IMTCO study) : a multicentre random-
ized controlled trial. BMJ Open 3: 003101, 2013.

Valkenet K, Trappenburg JCA, Gosselink R, et al.: Preopera-
tive inspiratory muscle training to prevent postoperative
pulmonary complications in patients undergoing esophageal
resection (PREPARE study) : study protocol for a random-
ized controlled trial. Trials 15: 144, 2015, doi: 10.1186/1745-
6215-15-144. Accessed: 20 November 2015.



