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Factors Associated with Exercise Capacity in Stable Chronic Obstructive Pulmonary Disease
Patients
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Abstract;  [Objective] To investigate the important factors for exercise capacity in patients with stable chronic obstructive
pulmonary disease (COPD). [Methods] A total of 109 consecutive subjects with stable COPD underwent a six—minute walk test
(6MWT), while inspiratory capacity (IC) was recorded before and immediately after walking. Spirometry, quadriceps muscle
function, the Modified Medical Research Council (mMRC) dyspnea scale, St George’s Respiratory Questionnaire (SGRQ),
Pittsburgh Sleep Quality Index (PSQI), Epworth Sleeping Scale (ESS), Hamilton Anxiety Scale (HAMA) and Hamilton Depression
Scale (HAMD) were also assessed. [Results] Multiple stepwise regression analysis was performed to identify that the significant
predictors of six—minute walk distance (6MWD ) were age (standardized coefficient 8 = —0.264,P = 0.007), HAMD score
(B=-0.246, P=0.005), SGRQ activity score (8 =-0.194, P =0.029) and strength in quadriceps muscle (8 =0.197, P=0.030).
[ Conclusion] Age, depression, physical activity in daily life and strength in quadriceps muscle may be the major factors associated
with functional exercise capacity in patients with stable COPD.
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109 filfa 4] COPD &5 1 #HH PR %
T (forced expiratory volume in 1 s, FEV,) &5 Fii1{E
AN (58 + 18)% ,FEV,/H 71 il 1 & (forced
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Table 1 Clinical and anthropometric characteristics of

the subjects (n=109)

Characteristic Value
Age/years 714 +7.8
Sex(M:F) 93:16
BMI/ (kg/m?) 21.5+3.2
Smoking status (active: prior) 29:80
Smoking index/ ( pack—years) 36 +29
FEV,/L 1.39 £ 0.50
FVC/L 277 +0.73
FEV ./ %pred 58 £ 18
FEV,/FVC/% 51+13
Resting IC/L 1.79 + 0.58
Post—walking IC/L 1.72 £ 0.51

AIC/L 0.07 £ 0.30

Resting Sp0,/ % 97(96,98)
Post—walking Sp0O,/% 98(96,99)
6WMD/m 490 + 82
mMRC dyspnea scale 1.22 + 0.70
SGQR score

Symptom score 48 +21

Activity score 46 £ 18

Impact score 19 + 17

Total score 32+ 14
PSQI 59+43
ESS 57+43
HAMA 3.1+2.7
HAMD 27+2.4
Quadriceps muscle function

Strength/(N+m) 73 +29

Endurance/% 66 + 21

BMI: body mass index; FEVI: forced expiratory volume in 1
sec; FVC. forced vital capacity; IC: inspiratory capacity; SpO,:
oxygen saturation; 6MWD: six—minute walk distance; mMRC: the
Modified Medical Research Council; SGRQ: St George’s Respiratory
Questionnaire; PSQI. Pittsburgh Sleep Quality Index; ESS: the
Epworth Sleeping Scale; HAMA: Hamilton Anxiety Scale; HAMD.

Hamilton Depression Scale.

-0.376,P<0.001) SGRQ 43 (r =-0.271,P=0.005)
BHAHXELEER, 5 FEV,(r = 0.308,P =0.001) .FVC
(r=0.326,P=0.001) #ERE IC(r=0.263,P=
0.006) iz FJ5 IC(r = 0.274,P = 0.004) F1 % 14 3k
WA (r=0.395,P < 0.001) S IFAE £, 5BMI,
W 6 25 SGQR HE AR 43 343 . SGRQ 52 1A &8 43
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BARE I, S5 EREM (K 3), 134 AA
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(B = -0.246, P = 0.005) .SGRQ 1 #B 43343 (8 =
-0.194,P = 0.029) AU WL S 5 (B = 0.197,P =
0.030) % 6WMD A Tl 3, [nH 77 & . 6MWD =
697.719 —=2.657 4F #% -8.069 HAMD ¥ 43 —0.859
SGROQ 1% 3h# 43 1F43+0.537 Uk WLy &
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FTE84 40 BT I O 22 11 i = 82 5 il TR 2% A 1 95 A
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BNLTIEE S COPD BBHIZEhARE TR, ARMFSE
(4 P 34 T X6 SCRR R T8 7T BESZ I COPD (B 3532 3
RE I Z Rl I R T8 G 40 B, 0k ) e E 2252
i PR 28, A 5 445 AT B il il R 20697 O 48, e
% COPD B Wiz shAe )], [EAP Rk E , 6WMT
fAI o 24 AT, SR KB R B R AH G g
RIfF Mo B COPD R Rz shife f1', ik, At
78RR A 6MWD -4 COPD & # 1isshig f1 . WF
FEAER R AW IIAR L H F IS Shie AR Sk
WL B0 COPD B3 6MWD [ FE R &K, O
BT, 2l A A A 36 R B Y Sk LT )1 25

&2 6MWD 5ZFZMARNERELT
Table 2 Univariate analysis of 6MWD

6MWD

All factors

Correlation coefficient P value

Pearson correlation

Age/years -0.410% <0.001
Height/m 0.145 0.133
Weight/kg 0.165 0.088
BMI/ (kg/m?*) 0.123 0.206
Smoking index/pack— years 0.058 0.555
SGRQ score
Symptom score -0.089 0.358
Activity score -0.376% <0.001
Impact score -0.167 0.084
Total score -0.271% 0.005
Lung function
FEV,/L 0.308> 0.001
FVC/L 0.326% 0.001
FEV,/%pred 0.141 0.146
FEV,/FVC/ % 0.075 0.440
Resting IC/L 0.263% 0.006
Post—walking 1C/L 0.274% 0.004
AIC/L 0.042 0.668
Quadriceps muscle function
Strength/(N+m) 0.395% <0.001
Endurance/% -0.110 0.278
Spearman correlation
Sex(M:F) -0.099 0.308
Smoking status (active: prior) 0.077 0.429
mMRC dyspnea scale -0.318% 0.001
PSQI -0.335% <0.001
ESS -0.026 0.791
HAMA -0.222" 0.021
HAMD -0.323% 0.001
Resting SpO,/% 0.038 0.693
Post—walking Sp0O,/ % -0.047 0.628

1) Correlation is significant at the 0.05 level (2-tailed). 2)
Correlation is significant at the 0.01 level (2-tailed). 6MWD; six—
minute walk distance; BMI: body mass index; SGRQ: St George’s
Respiratory Questionnaire; FEVI. forced expiratory volume in 1 s;
FVC. forced vital capacity; IC. inspiratory capacity; mMRC: the
Modified Medical Research Council; PSQI: Pittsburgh Sleep Quality
Index; ESS: the Epworth Sleeping Scale; HAMA; Hamilton Anxiety

Scale; HAMD: Hamilton Depression Scale; SpO,: oxygen saturation.

Al REA Bh Tk % COPD B E Wiz shfe 1, HR
FEV, 5 6MWD 2 1FMRR  HIFAGEIEARIH
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Table 3 Multiple stepwise regression analysis for 6 MWD

Standardized
Variable . P value
coefficients ()
Dependent variable: 6MWD
Age/years -0.264 0.007
HAMD —-0.246 0.005
SGRQ activity score -0.194 0.029

Strength in quadriceps muscle/(N-m) 0.197 0.030

6MWD: six—minute walk distance; HAMD: Hamilton Depression
Scale; SGRQ: St George's Respiratory Questionnaire.
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