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Abstract

Objective: To compare the effects of different exercise training modalities including endurance training(ET), pro-
gressive strength training (ST) and the combination of ST and ET(CT) on exercise endurance and quality of life
(QOL) of patients with chronic obstructive pulmonary disease(COPD).

Method: Forty-five COPD patients were randomized divided into three groups: ET (n=15), ST (n=15), and CT
(n=15). Pulmonary function testing, muscle strength testing, cardiopulmonary exercise testing, 6-min walking dis-
tance(6MWD) and QOL were assessed before and after a 12-week training period.

Result: Muscle strength ,VOzu, W, €xhaust time, 6MWT, and QOL improved significantly in all three train-
ing groups; In both CT and ST group, muscle strength improved significantly compared to the ET group (P<
0.05), There was no statistically significant difference in the increases of muscle strength between CT and ST
group except for pectoralis major (butterfly). In CT group 6MWD and QOL improved significantly compared
to ET group and ST group (P<0.05).

Conclusion: Both endurance training and strength training are effective interventions to improve exercise capaci-

ty, muscle strength and QOL. The combination of endurance training and strength training seems an adequate
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training strategy for COPD patients.
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(forced expiratory volume in first second, FEV));
FEV, 5§ FVC A 43 It (FEV/EVC% ); FH J1 Jifi 1% &
(forced vital capacity, FVC); iz K438 A it (maxi-
mum voluntary ventilation, MVV); IJj g 5% R &
(functional residual capacity, FRC) ; H R HL = (dif-
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(n=14) (n=13) (n=13)
FEV,(L)
T AT 1.81+£0.54 1.76+0.52 1.80+0.51
THifE 1.92+0.40 1.87+0.49 1.9440.48
PR (%) 6.08 6.25 7.78
FEV,(%pred.)
T 55.94+18.11  58.04+16.98  53.00+20.63
THifE 57.55+17.37  59.27£16.04 54.25+17.05
PR (%) 2.88 2.12 2.36
FEV/FVC(%)
T AT 51.56+13.03  53.16+11.57 51.52+12.42
THifE 50.02£16.50  51.75%10.25 52.77+11.94
PR (%) -2.99 -2.65 2.43
FVC(L)
T AT 2.85+0.83 2.70+0.81 2.82+0.71
THifE 2.7240.95 2.68+0.87 2.68+0.87
PR (%) -4.56 -0.74 -4.96
MVV(L/min)
Ty 69.32+18.24  69.48+17.90 68.16+17.95
THifE 71.54£19.36  65.18420.87 66.34+21.13
PR (%) 3.20 -6.19 2.67
FRC(L)
Ty 4.82+0.73 4.67+0.82 4.82+0.81
THifE 4.65+0.98 4.75+0.77 4.51+1.02
PR (%) -3.53 0.37 -6.43
DLCO/VA(%)
T 1Ay 67.81+21.30  66.21423.13  64.53+25.62
THifE 69.12420.94  68.25+24.73  66.76+28.42
PR (%) 1.93 3.08 3.46
RV/TLC(%)
T AT 50.31+6.93 53.17£7.52  54.10+7.23
THifE 51.90+8.54 52.93+8.86  51.54+8.10
PR (%) 3.16 -0.45 -4.73

FEV =% 1 # | J1 X %45 F1 , FEV, / FVC=FEV, i FVC [ 4} It ,
FVC=H1J1 it , MV V=t K73 phid <, FRC=JIfESR (&, DL-
CO / VA=LLoR R 5 FHHE 40 s RV / TLC=8R ik i il i it i
3 E s B AR (%) =(F UG 45 9 - TR 45 5 )/ B 45 9 < 100% 5
O HRT I 20N HL 8 P<0.05; T HUR 2B IR] e ; @ S5t Sl gRa ke
£ P<0.05; Q5 NI R4 L4 P<0.05

B 5T Ea ) COPD S I T BE | iz shiit J) Al
A7 R 52 F A6 T R AT 3012 J8 s 17
Ailf, WA T FIRICR .

AWsE R, sl T COPD N R 5¢ il 14
By i DL S AN BB IR RS B0 45 it AR AR SE 3G 5 S
], 1 Hig 32105 YA 58 5 CPET Kz shill 2k, &
H BT PRI ME 02 | R N RS R 8 M ™ B Y
DR, AWKV, COPD #1452 5
R N7 % nl AT, S ESN = E 05T
%%giimo
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(n=14) (n=13) (n=13)
EEAMIRM kg)
FmT 43.51+8.22  39.12+10.24 38.91+10.70
SR 48.08+11.15% 55.4149.23"%  53.2349.71"%
PR ER(%) 10.50 41.64 36.80
HIRAL(1IRM kg)
T 19.07+4.33  16.71+5.28 16.15+5.98
T 22.73+8.427  26.83+6.27"%  31.14+9.3372%
PR (%) 19.19 60.56 92.82
EEAEE(1IRM kg)
FmT 21.0544.93  21.34+5.66 22.56+4.57
T 24.74+8.437  30.65+7.84"%  30.42+6.10"%
PR32 (%) 17.53 43.63 34.84
JEREAEE(1RM kg)
T 15.134£5.96  15.86+5.34 16.85+6.35
T 20.47+6.52"7 31.47+6.68"%  32.50+5.68"%
PR32 (%) 35.29 98.42 92.87
THEEALEE(1IRM kg)
FmT 39.1748.74  36.51£13.28 36.02+11.63
SR 473149467 55.23+11.85"%  51.92+9.04"%
R (%) 20.78 51.27 44.14

PR (% ) =(F T 45 - T TR 45 58 )/ P T RTSS R < 100% ; DT 7
TG 41N He 8 P<0.05; T 115 2l 1] Fe s ; @5 Sl 2Rl e % P<
0.05; @5 WA I 24 He A P<0.05

N BUREUCT 2% Fof o A2 4t A 22 ] DA AGss LT E B
{EL I [l A A AR T 5 18 oA TIE 552 Ml B 52 RE A 110 4 5
COPD B Wi S RERINE o ASBESE R B, S Wi
UIRE IRELIIRE i A B FE R iz Sh I kAT s
Hoe A, 5 SOk E — B, Rz shil
Y5k COPD 834 UM REA W A s/ . IR
i D BE A S B T 22 5 ThT A PR 2R, A i i
JUU il LS R R ACIE R AR S e 22 & R
2R o) 12910 B w8 = X (AT S EN O G (S A
AR, FRATIEEL A o ABFFER IR T2 B
PN TT 308 (8 45 1 U8 1) COPD A6 3, 300 4 FLRH 8
PRl S RE FRER | MR i) BE Al 2 AR S5 il 2 fiE
IR A, ia Bl ZRdfE LA S B

COPD AL, 3 il T A 16 3 i 5 Ak v
WIXET AUz 5. S EOESh 2R, BEm™ A LA 25
46 , K COPD F 3 A7 A AN R i L S0 4% UL
NRERLIF ., AWFRER BN, = Fhz sl R 6E
A BT, T RE DR IR i sl 2R A UL
Pz gl BRI SRR R B e LD IS 9 . Spruit
SEUIRETE R LN ZRIBe 5 i 3 I R P 4l i g
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ETIEIRL B R ER (x+5,%)
2151 M Ngd MAIgd IRAVIZ4
(n=14) (n=13) (n=13)
VO (ml/kg/min)
TG 16.03+5.14  15.05+2.26 15.94+3.08
THiE 20.36+2.45"  18.93+4.92”  19.51+5.10
R (%) 27.01 25.78 22.39
VO (Yopred.)
T T ET 60.12+16.74  63.71+8.74 61.16+15.77
THiE 76.43+£21.07% 78.16+£12.74"  75.10+19.76"
PR (%) 27.13 22.70 22.79
W (W)
TR 89.01£21.07  91.82+20.8  88.33+37.05
THiE 98.35+22.42% 101.43+22.95% 98.95+39.03"
PR (%) 10.49 10.47 12.02
W (Yopred. )
TR 62.93+13.76  63.75+11.76  59.76+17.75
THiE 69.90+12.71% 68.57+12.72"  66.42+21.73"
PR (%) 11.08 7.84 11.14
7115 B 18] (min)
TG 8.97+1.74 9.35+1.74 9.44+2.07
THiE 20.67+3.067 212042217 21.75+2.42"
(%) 130.43 126.74 130.40
6MWD(m)
TR 362.30+59.83 344.32463.94 357.05+£54.36
THiE 424.13+63.24" 432.26+76.64" 472.95+67.28V*
PR (%) 17.07 25.54 32.46
SGRQ &%
TR 45.90+9.85  47.08+12.26  48.56+10.53
THiE 38.40.£8.28"7 36.93+10.25V 28.85+7.74V2%
PR (%) 16.34 21.56 40.49

VOun=tt KR, Won= Tl K2, 6MW T=6min 45 17 1 & i,
SGRQ=23¢ - TR WL M) 35 5 il 38 2K (% ) =T Fiil 5 45 SR - T i & 51 )/
T T 45 5% 100% ; O BT 4L He s P<0.05; T HUm 4H 18] Fe 4
@51 S VIGRAL He 45 P<0.05; B 5 WL I R4 He 4 P<0.05

FNRA IR B R X M 3R = 3 i 25 UL
J1, AU SEERCR LTt 125, SAME T 45 R —
.

iz B 178 2% 2 COPD B # ihis iy E 85 [
i sl ORI 2 shi S PPk i “ bR uE” . ARBFIE
GEILRW], =iz sl ZrJr 22 0T 33 in COPD &
H 32 BT 7 (VO I K T2 | 7 35 5] (6] FT 6
MWD), % B K B B0 AR Tt 77 )1 25 A0 BIL g D1 25 ]
COPD iz 3l Ji4 5 , iz shae S hnak , 5 = S
FE—8" . ATREALE A : iz sl Zr i i 6 5 B 41
I A8 Z 0] PR SRS e BE 146 57, VOLBS I, [R] O i
(%) B4 LR 0, 38 SRR TR R, VO B R @)
iz S 2B VLR S22 1 is 3 i B 3
HNEINLPA B 32 Sl 182 R s B SRR AL
BB T 4 o A fefid sl T g i
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COPD & 1@ VEHEA TN , R AR 251
Bl O FE  QOL I AR SE Jy T ™= A= TR E 52 . I A4F
e, I PRIGYT LE A k3% COPD 2 & il B BE [m] I, ik
K7 F|E AL QOL ks . 2 HE AKX RH
SGRQ 74 COPD £ # QOL A&k i ™, = S
YW, Bl B A2 e 4R 7 COPD 3411 QOL, fu 15 I
W PRI ME 7 28 9% 57 IR0 P 42 o 8 0 &5 T,
AW A RO BoR, 23t 12 R s shill 4, = 4%
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i), BB B 1 KUk, H IS Shig Jrn
5, T SV BT HLE A R PR IR TR A
S N3 0, A S s AR ks, A A5 03
5, WCER ) QOL AT AT P A =

AW A I Z A TE TR A 5 /N HASE AR
12 JA RN Gk X 52 i itk — 2P A TRl U . TR 2k
W W KA X2 T 6 N H L 124>
H B ZE KA ARG, LLEEZE sl 2% it i
K QOL K52

4 g

H A S 252 B RT COPD H 3 1y 84 )5
= WG T3 254G BRAN 58, COPD S8 35 Y Jifi
FRES R R 1 55 L3 DN SRR SS G 0y i 58, AT LA
fii Ho32 Bl S I S QOL 4545 2 [F] B2 BE 1 0%,
COPD il 2 & HRIIZ Sh AL T S T B2 A 45
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