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Abstract: To investigate the determinants of Health-related Quality of Life
(HRQOL) in patients with chronic obstructive pulmonary disease (COPD), I estimated
respiratory function, exercise performance and nutritional status, and related them to
HRQOL. I examined baseline checking in 55 stable COPD patients cross-sectionally, and
then studied interventional randomized trial with Pulmocare™ supplementation. I
examined HRQOL with the St. George’s Respiratory Questionnaire (SGRQ) and Chronic
Respiratory Disease Questionnaire (CRQ), respiratory function, six minutes walking dis-
tance test (6MWD), and nutritional status. I estimated fat free mass with bioelectrical
impedence analysis and resting energy expenditure with indirect calorimetry technique for
parameter of nutritional status. I intervened in ten cases of COPD with fat-based
Pulmocare™ supplement. After three months supplementation I estimated the parameters.
SGRQ activity, impacts, and total score were significantly related to 6MWD. % IBW was
also related to SGRQ activity, impacts, and total score. Fat free mass/IBW was related to
SGRQ impacts score. Pulmocare™ (fat-based supplement) reduced significantly RQ (p<
0.05) but did not improve respiratory function and HRQOL score.

Conclusions : It was suggested that nutritional status is partly related to HRQOL in patients
With’COPD, and that nutritional supplementation with fat-based supplement decreased RQ.
(&L, J. Nara Med. Ass. 51, 281~290, 2000)

Key words : chronic obstructive pulmonary disease, nutrition, health-related quality of life,
exercise performance, respiratory function
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T % Al 3 % 7o o o BEBI 4 1F © B (Health-
related Quality of Life : HRQOL) D& EA, LA
I TWw5b. Jones? 1X COPD EEH%E D HRQOL nFE
EERRIEL T 5.

F 7B CIL COPD BE IR 3% S Y L, hE
WAL COPD OMI. L e FHRFTH B & e
LC, REMDOF L% T COPD B 0B ED
BEEHLCL, NEEELESE S OBESEY L
BHLTER. SHIEEE LT, BRIoXES HiddesE
BEROEEMZRIEL TE .

APFECIREEH COPD A3 o HRQOL %5t L,
HRQOL D ®Ew B 5+ 2 RT 2 HREKT 5 1= d,
HRQOL & reikikng, EBIRE, MR E ORIEM: 214
WA Le. SO IPBREET %5 HIVCBR
SR B %581k U 72 56 3 Pulmocare™ (£ 1 &K v
MEBDZAINL, ORI TABEEAEE L HRQOL
& {3~ % randomized control trial CHERMIE D4
BEEMEE L HRQOL 0% & CRIFTHRYRE L
7z,

X & HE

X &M BB F D R E i COPD & 3 55 4 (R i
70.3£6.4 5%, ¥ 1 #E (forced expiratory volume in
one second : FEV,)1.31+0.66 L)C, &fHEETHS
(Table 1. # 1 OBEBRIBFIZGE CIlIR G IR EAERT,
EHATWRR, FEFHFME L 0 HRQOL ks 17
o 7.

EICEE 2 OREBEEE G OR 0BT Ox S E
FLOS5 HORMERTIOWFLOWCHH BB B
7o\, X T informed concent BNE SNz 22K TH
h, BHEEEFEAE Y 2T, BRI REER
Pulmocare™ 1z X % ¥aBRE(P#10 & (CFigE# © 71.7
6.4, FHFEV, 1 1.2+0.6 L) EBE(CE)I2 4L

Table 1. Characteristics of the subjects

Mean=+SD
Sex M/F 55/0
Age [yrs] 70.3+6.4
Height[cm] 163.0+5.8
Weight [kg] 54.7+14.7
%IBW [%] 92.9+14.7
FEV, [L] 1.3140.66
%FEV, [%] 54.5+26.0

M > male, F:female, IBW : ideal body weight,
FEV, : forced expiratory volume in one second.

(FF#5 69.2+6.35%, FEV, 1 1.5+0.8L) & L7-.
HHOERAFICIEREZ T\ (Table 2, 3).
1. FRRESRERRE | G E (vital capacity : VO BEIEIZ
Hic - TiE 3 EO—E#HEE (tidal volume : TV)RE
D, KR - FRIC L HFKIEERE 2T\, —#ED
REX 2E»5 3EEVEL, HTAD VC REHH L.

2GR (forced vital capacity : FVC) % 3 [@» TV
BRIOBRZRAEKETWEASZ I R X5
Lic. Ticbhb, 2E2S 3EORFEOF 55 flow-vol-
ume curve ¥2FE IR b BIF 2R O FVC, —BE%#
HA L7, ESE(residual volume : RV) & EiE B S E
(functional residual capacity : FRO &~V ¥ A ZF R
HI L B5~) v AFASEEIRE (BEFHE) CHIE L. &K
#15% B(maximal voluntary ventilation : MVV) X 12
B 14 ELLE VC D 50 %A LR A DEL 145
BHfcb DMK EIWCHE L 7. [ BusE H (diffusion
capacity for carbon monoxide : DLco) i% 1 BIFESE 3T
WEL. & cEEER I OWTik VC, MVV i Bal-
dwin et al.® DEEEXZHEA L, MKESEERC, RV,

Z D

Table 2. Characteristics of the Pulmocare™ group
and control group

Pulmocare™ Control
(n=10) (a=1) P valwe
Age [yr] 71.7+6.4 69.2+6.3 ns
BW  [kg] 51.1+6.4 54.0+6.1 ns
%IBW [%] 88.3+9.2 90.6+11.5 ns
FVC [L] 2.5+0.7 2.8+0.9 ns
FEV, [L] 1.24+0.6 1.5%0.8 ns
AC [em] 24.8+2.9 24.8+5.8 ns
TSF  [mm] 6.6+2.3 9.0+6.0 ns
TP [g/dl] 7.4%+0.7 7.1£0.5 ns
Alb [gld1] 4.4+0.4 4.4+0.3 ' ns
Pre-alb [mg/dl] 32.2+10.0 31.9%4.0 ns
%REE [%] 107.2+13.0  115.0+15.6 ns

RQ 0.9640.09 0.94+0.07 ns

FVC ! forced vital capacity, AC:arm circumference,
TSF : triceps skin fold thicknenn, TP : total protein,
Alb © albumin, Pre-alb : prealbumin, REE : resting energy
expenditure, RQ : respiratory quotient

Table 3. Comparison of formulas in Pulmocare™
and Control

Pulmocare™ Control
Carbohydrate 28.1% 100%
Protein 16.7% —
Fat 55.2% —
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TLC) (PEH® & DEE#ER, DLco, DLeo/ VARPEH' H D
BEHER & 7o, VC, DLgo (MEEEEMBEIR T 5 EH R (%)

D%VC, %DLco HFHM L7z, £ THRIEICIXFUDAC-
70(7 7 FEBFHEDERHEH L.

2. EBHANAR NELflcesBMHETHAR
(BMWD)1112 247 5 7=, 5 m [HfR ClERE %/~ Lo 7
EHETF T 6 DRI AR OB THIT L BB R HIE
L, $7%0OFREE Y Borg scale TEHli L 7z. Z DfH
EOHE, BIIRIMEFELIFE (SpO,) R, BREOR
é’IZ o7z,

3. NESREVN C HAEIRER, AEXYHEL, B
EEBIRAY OBEFERY AU EEFEDG
IBW) R EH L. e, $EaTP), 7407

: v(Alb), 7v 77 3 v(Pre-alb) 7z ERBIE L 7.

KB5S % Bioelectrical
B o ETFE D 4 BEBEIC X Y Fat mass(FM), Fat
free mass(FFM) #5H8I L, Bl i Body composition
analyzer RJL spectrum(RJL systems #:8) % i\ 7e.

= 3 ¥ — 3T indirect calorimetry 9 T, 10 K

M bfeAss, REAZEIERICHEIE L. RIE KX Delta
track (DATEX #8D % i\ & 7 2 5 #7 CTo R EH
BENVO,), S BILRRERE(VCO) 5, K
B = % L ¥ — {8 & (resting energy expenditure :
REE) ##iI%E Lz, SHfiictd Harris-Benedict DX i
I 5 HpEfHHE (basal metaboric ratio : BMR) % Tl
= x L ¥ — R B BEREEpred) & L, EEE%
REEpred ¢l L 72 fE(BREE) % & b o, R %%
IBW 2890 % LA E O IEFAER, %IBW 2380 % LIk 90
%Rt DRERER AT, 80 %Ki O PEEAKERRE
O IBEHE L. ARG TEE LD I», IBW T
& L1, FFM/IBW, FM/IBW #%&Ffi L, &% ADF
B0 s B EEE(RZE 2R U 7z FFM/IBW fE 78 % T 78 %
LA ko FFM BEfE#E & 78 % & © FFMARMERF & w2
iz,

4. HRQOL : # B % £ 1 HRQOL & 3% © Chronic
respiratory disease questionnaire(CRQ), & St. Geor-
ge’s respiratory questionnaire(SGRQ) & ® 2 @D H
REEMEME TIM T 5. CRQ 1 Guyatt et al'® 23
1987 4R IZVF8L L 7o B MR A2 o> 7o 5 > HRQOL B R
% C, dyspnea, fatigue, emotional function, mas-
tery, ® 4 fRIRD 20 BB OB B 7%, dyspnea DH
BT, PREEYRSZ SE5TE Y BEFERL
fatigue 1% 4 > DB, emotional function %7 2>DHE
R, mastery 124 2DEM%, ThZh 7RETHES
%. #1- SGRQ iX Jones et al.'® 231992 FIZfFRL L =18

impedance analysis(BIA)
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R AL R OBRFETHB. symptoms, activity, ¥
X Ot impacts ® 3 $EEk & £ AE & T4 HEIE O 51 HE
DBERND IS, BEWMRIL 5 FZEIR—1N6HE, 4 EIR—
M3IEA, 3FR—»1EHE, yes/no BRA40EHE T,
EHREXN1IEETHS. CRQ & SGRQ &£ D ERE D
validity, reliability % X Of responsiveness (3JE 3 &
X & TR S h—EOFHE 2 & T 52072,

5. FEWGENHBOBRH 3 » AU Lo+ mARHAE
D, 3 » AR® Pulmocare™ Iz X A¥HEHREY B I It
W, B O"HRQOL % & ir L5 12 b 4 % FF i,
Pulmocare™ DAz X 5 REZIEEOLE(L L, TR
Hehe, EHRE, HRQOL nZF{k & &t L= (Fig. 1.
6. MEHEERIRHE | BSETRIEE T OMEBIBIR OB I,
Pearson’s correlation coefficients & fi\ 7z, FEFIDOK
= ¢ % Fisher’'s PLSD # i\ CEBRR 5 YRk xHE
EhbELic. REBHEE OBRRIEROFHEICE, XIS
B5HREYACTERRS X RE*ERBEDLD L L.
5% Stat view (SAS Institute Inc)ic X - 7.

& xR

1. FEREREARAT R

2228 COPD B 55 B oW Rk &L, FEV, &
1.31+0.66 L L{ETF L, YFEV, 1%54.5+26.0 % & BAE
HHFEFEOETER L. %Dleo, %DLeo/V AZZTH
Fh49.8426.3%, 42.6+21.7% L {&TF L 7=(Table
4.
2. EEDEE : Troosters et al.'® OF P TEHERHRD
6MWD T I {E 13532.1m T H » 7 b, HRDOFH
6MWD 1% 396.2+150.3 m, H/NHITEEREE 25 mKEK
HSTEERE T 625 m Th - 7o F1788 D Borg scale 13, SF

—3M oM 3M
L ! |
Medical treatment
Control
A A
Baseline Estimation
checking

Fig. 1. Protocol of Pulmocare™ trial
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¥2.4+1.6 TH o7
3. REFAFEM

HEFMBRE TR THMBEIL54.749.Tke, FHY
IBW i292.9+114.7 % CTh - 1e. FEHFHCTIEEKE
204, BEAERIEIS LRI OChSERERRE
ADZEAZhDFHYIBW[ %12 103.6+15.3, 84.3
3.3 KX UT74.5+:4.3 THo7. FM/IBW i1 14.6+
10.4 EBE{XTL, FFM/IBW, TP, ALB iXIE¥&iH
TH-7=(Table 5).

4. HRQOL

SGRQ X symptoms, activity, impacts ¥ X ¥ total
DVThOFIRTHHMEIE <, HRQOL DET LT
BT EDBTRBEINDD, EHTh activity DIE T35 %
K&\ (Fig. 2).

CRQ T1% dyspnea, fatigue, emotional function ¥
X O mastery DT OFER T EHEIME <, HRQOL
DETLTCNWDZ EDRBEI NS, 7T fatigue,
dyspnea D{E T ORE K X\ ~(Table 6).

5. HRQOL & #EhEE s & OS50 & o AHESRI (%

RN 73R EAE & HRQOL & i3 48B 1%
BODRIED o Tz, EBROIRETH 5 6MWD &
HRQOL & T %, SGRQ O activity, impacts 8 X O
total DFEHHE L BOMHBERH - 72 =—0.589, —
0.639, —0.602, p<0.001). % 7-S:FRABRIEEL 155
W HMEEAD D, YIBW X SGRQ O activity,
impacts ¥ X ' total £ B DMEARH b (r=—0.274, —
0.318, —0.274, p <0.05), FFM /IBW ¥ SGRQ
impacts & & DMHEEIN D - 7o (r=—0.285, p<0.05). &
7= FM /IBW 1% SGRQ @ symptoms, activity X O
total L B OB D (r=—0.396, —0.366, —0.369,

Table 4. Results of respiratory function tests

p<0.03), CRQ ® mastery & FDMHEANED Shi-(r
=0.236, p<0.05)(Table 7).

F 1B IBW CTE B L 7= FE R o i Tk, SGRQ @
impacts R E CIEFAER L FEERERTH L O
CERBENPRD L h@=0.025. % 7 SGRQ »
activity, total THHEEZEXLVHIMEERL LBIET B
BB 2B - 7= (Fig. 3).

% B 4 (FFM / IBW) & HRQOL & © 1 SGRQ @
impacts ®IH H ¢ FFM &{E# & FFM KR & CHE
ZDED BT (p=0.0485). activity & total & T %
FFM/IBW 2MEWF52%, HRQOL AME T35 EE A H -
7z (Fig. .

6. REWBERH TORBRE

BREBRITICSEHECAEE IR Dol 3» A
D R AT IIBTER OFFR SRS, EERE T L OgEERAET

BREND D > 7 DIk P FE 0 %G (respiratory
quatient : RQ) D& TH - #=(Table 8). \./Oz IXPHET
B5H1156.61+18.0 225 170.3+20.9 &ML 7212 % 2
Bob B3 VCO, 12 149.9+18.6 75 & 150.6£19.4 & %
ftLisinote. CEEZVO, VCO, k3t i@bdis
Do te. (Fig. )Mo HRQOL ¢k, \FhoHE
H b B &R d i 7= (Table 9).

Table 5. Nutritional measurement of the subjects

BW [kgl 54.7+14.7
9%IBW [%] 92.9+14.7
Normal weight [%] 103.6+5.3
Mild underweight [%] 84.3+3.3
Moderate underweight [%] 74.5+4.3
FFM/IBM [%] 79.0+10.1
FM/IBW [%] 14.6+10.4
TP [g/d1] 7.2+0.6
ALB [g/dl] 4.4+0.3

vC [L] 2.91+0.79
%VC [%] 90.3+22.7
FEV, [L] 1.31%0.66
%FEV, [%] 54.5426.0
FEV,% [%] 45.3+13.0
RV [L] 3.70+0.87
TLC [L] 6.68+0.93
RV/TLC 55.3+9.7

%MVV [%] 57.4+27.4
%DLeco [%] 49.8+26.3
%DLco/Va  [%] 42.6+21.7

VC : vital capacity, FEV, : forced vital capacity in one
second, RV :residual volume, TLC : total lung capac-
ity, MVV : maximal voluntary ventilation, DL, :
diffusion capacity for carbon monoxide, V, : alveolar
volume

BW ! body weight, IBW : ideal body weight, FFM : fat
free mass, FM : fat mass, TP : total protein, ALB:
albumin.

Table 6. HRQOL in patients with COPD

SGRQ
symptoms (0~100) 49.0+21.8
activity 0~100) 58.9%25.6
impacts (0~100) 32.1+20.4
total (0~100) 42.84+20.1
CRQ
dyspnea (5~35) 19.3+6.9
fatigue (4~28) 17.9+5.3
emotional function  (7~49) 34.4+10.1
mastery (4~28) 20.1£5.8
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Table 7. Correlation of HRQOL to exercise performance, dyspnea and nutritional status
SGRQ CRQ
symptoms  activity impacts total dyspnea fatigue emotional  mastery
function
6MWD —0.589 —0.639 —0.602 — — — —
(0.0001)  (<0.0001) (<0.0001)
%IBW — —0.274 —0.318 —0.274 — — — —
(0.0471) (0.0200) (0.0434)
FFM/IBW — — —0.285 — — — — —
(0.0266)
FM/IBW —0.398 —0.366 — —0.0369 — — — 0.236
(0.0184) (0.0274) (0.0261) (0.0304)
Borg scale — 0.459 0.493 0.513 — — — —
0.0017 (0.0002) (0.0002)
( ) :pvalue
[%] 90
80
70
60
SGRQ Onormal
score 0
WCOPD
40
30
20
10
0
symptoms activity impacts total
Fig. 2. Comparison of SGRQ score between patients with COPD and normal
subjects
=0.025
[%] so r P
70
60
SGRQ
score

O normal weight

EImild underweight

B moderate underweight

symptoms

activity

impacts total

Fig. 3. Comparison of SGRQ score in subclass defined by bodyweight in
patients with COPD
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Table 8. Changes during supplementation with Pulmocare™ and Control supplement

Pulmocare™ Control
0M 3M 0M 3M
BW [kg] 51.1+6.4 51.0+6.7 54.0+6.3 53.0%6.3
AC [cm] 24.8%2.9 24.2+3.1 24.8+5.8 23.7+6.3
TSF [mm] 6.6+2.3 6.8+2.8 9.0£6.9 9.5%7.0
FEV, (L] 1.2+0.6 1.2+0.6 1.5+0.7 1.4%0.8
MVV [L/min] 42.6+21.0 45.9+23.3 53.4+27.5 56.4+35.8
P.max [cmH.,0] 46.0+12.3 57.0+15.3 60.1426.7 66.6+28.3
Pemax [emH,0] 58.3+24.0 62.5+25.7 77.4+34.7 83.24+34.0
6MWD [m] 309+173 308+186 509+84.4 424+164
Alb [g/d1] 4.47+0.4 4.6%0.4 4.440.3 4.4%0.3
Pre-alb [mg/d1] 32.2+10.0 29.8+7.9 31.94+4.0 31.0+6.8
%REE [%] 106+12 110+6 115+15 119418
RQ 0.960.09 0.89=+0.07* 0.94+0.07 0.91%0.09
* 1 p<0.05

MVYV ! maximal voluntary ventilation, P;max : maximal inspiratory pressure,

Prmax ! maximal expiratory pressure, 6MWD : six minutes walking distance test,

Table 9. Changes of HRQOL during supplementation with Pulmocare™ and Control

Pulmocare™ Control
oM 3M 0M 3M
CRQ
dyspnea 22.3+7.8 20.1+7.4 17.0£5.9 21.4+6.6
fatigue 20.6*=2.4 18.6+3.6 16.2+6.5 17.6x1.4
emotional function 39.9+7.0 31.2%7.2 32.1+11.6 33.6x£10.4
mastery 20.0£5.2 19.7x4.5 19.0£7.3 20.6+5.2
SGRQ
Symptoms 53.5+20 51.8+15.0 54.31+26.0 46.3+24.6
activity 58.4+23.3 64.8+20.0 45.0430.3 46.6+34.8
impacts 35.5+21.8 40.3+17.4 29.4+26.2 27.4+19.0
total 45.5+17.0 49.6+15.8 38.2+29.7 36.4%30.9
%] 70 p=0.0485
60
50
sacrRa
score
30
OFFM high
WFFM low
20
10
0
symptoms activity impacts total

Fig. 4. Body composition and SGRQ score
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oM 3M
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Fig. 5. Changes of \./'OZ and \'/'COZ in three month between Pulmocare™ group

and Control group
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SEIEETZEY COPD BE S £EEE LT, &
BERNERMZE X 5 HRQOL 0#ENTHIHE & 53k
AT OMEWTIIRET & % 5 2 75 7c. HRQOL 3AEMTHY
B CIMPE SRR O REERN L 13z & A CHB R R S Tns
o7, EERE L&k b HEANIE <, Borgscale TEXh
7= dyspnea & $FHBIL, Iz THIBW, FFM/IBW % X
O'FM/IBW 72 EOSEEIRE L bHETA E W5 H L\
A ET.

1975 FFELIET QOL &\ 5 BERBIH R ICIES L T
U T 228 e s © 3y Elkinton?? 1% 3 % 2 Francis
Bacon OE¥E#5FHAL IEFEZAR &\ 5 harp ZFHE
T5Z &L Tharmony LU T 5. | &
human life £ D% spiritual quality of life D3z
FERENBRETREELWHAL T 5. QOL ITREHE
K= T, Levine? IZ[QOL & 13— @S THY, &
4 DEFERE T b BIA, EiEKE, (TFEORRE &
W&, KEE, GBEE, BUFOEMBR X OANERERER LY
T AWREYAEL TS JELTW3. FZTE
BT ADRERIHET 5701, KATHEIh S QOL
& LT HRQOL D&M FEL L TE T\ 5. Patrick &
Erickson®® 1%, HRQOL % [fEsE, SR8, 2N,
ZLTRR, BE, RE BRI > THEshs
HENEHT X » TEMi S h 5 EFPMOME] & E%

LT\ %. HRQOL i 7k X HZE 1 )generic instru-
3 Dbattery
approach D3IEH I HE I 5. SEOKE TR
COPD i B B ¥ 19 72 CRQ & SGRQ & % A \»,

HRQOL O #IE % 3 Z 7> T\~ %. Jones et al.?® (13EE)
A TiKF D Borg scale THEIZE T % dyspnea ® MRC »
dyspnea grade 2% HRQOL @ generic instrument ®—
D>TH%, sickness impact profile ® SGRQ @ activity
< impacts BT A Z L BN L TW5B. ZORF DT
D CHFEV, 5 WHBEA D 5 & L, RRERE &
HRQOL & ofBIZEE\ & LT\ 5. FHY? LIS ERE
47 % A\ T O BE T SGRQ 0 &8 H 13 VO, max T
RFE I h %EERE & Baseline Dyspnea Index % A\ 7=
dyspnea ¥ X O* Hospital Anxiety Depression Scale &
AW anxiety DER L X RBEH L L THD,

HRQOL wix:Eghse, WPREY, REHrBEETHZ L%
RLTW5. SEOHEF TS MWD THIE L 7o EE)gE
& Borg scale THI%E L 7= dyspnea & 7% SGRQ @ activ-
ity, impacts 38 X U'total & #B§L, Borgscale & 48
BILTWw%. Lichio CEEREXCTFRAEHEYBETH
& T COPD 3% ® HRQOL % 3(3E & % % "JfEM: 2 7RIE
LT3, 7ob 2ITEHREFEL I ETOFERY ~
V7 —a vORROKE TIX, Wijkstra et al3® i
CRQIZX 2B THEY ~EYVF—a v TCRQD
fatigue, emotional function ¥ X OF mastery 2 % [R5

ments 2 )disease - specific measures
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CHARHE LI EREL T B, ERRREEOE S
bix Moy et al®® RIFAEFADFMLFRY ~EV 7
—vaVRIYFREEIBELCEEH CEME
short form-36 T#47z HRQOL i physical functioning,
social functioning, vitality 2’\#E% R LAz& LT 5.

L AT, COPD BEDRHRE, FTRICIFEERE,FE
BRBERE IR TV L2»LCOPDEE D
HRQOL & ¥#RBOBESE B L BE L A
Eiel, RECTHRYBEERN, EEE SERIEFC
4, SGRQ »&E B © HRQOL 2MEERA & Hhiz, &
T L7 &3 % Shoup et al 3 DMELUN T I BTz b oo,
SEDEE OB THYIBW 0K T &3t SGRQ ©
HRQOL iMEF &z L, #Flofatcd, EHEEERNL
hE&EAER TR & TIREZ I SGRQ © impacts DI
BT HRQOL D{ETZEBD T 5. Thb DREITSE
RREDOFEES HRQOL B8535 2 L ZRB L T\ 5.
SGRQ @ impacts 3EBIC X 5L - DEZFRNIFESY
FISHEBERRBICL - THR I TV HRE LM 5B
MEMEENZ DT, 5 OREBBERE - TRFE
BARELRBR S h, ¥EREBOE/NME HRQOL DK%
BT DTREMEL D 5.

COPD &% DEBREAME T L T\ % & & 1% Swinburn
et al.3®, McGavin et al.'® OENLS BN TH 5.
F)I? 51, COPD EFEickF 5 dual energy X-ray
absorptiometry (DXA)IZ X 2 kF 4 o, BRIER
BN VO,max THREhHEBEE L & < HEBIL 7 &
HL T, A#E Tk BIA ¥ CHI%E L 7z FFM/IBW
¥ impacts & MBI L activity & (ZHHBIERIC D - 7o, F
N HEbeE 25 L, EFEVETEMLT,
FFM/IBW & HRQOL & 23HHBE T 5 Al REME A HEZZ X h
B, TBLEFJIP 513 COPD B cohkERA 3EH
CIEFM 2ETE8, SHLI#ETT%E FFM 2ETFE
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