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The role of the pulmonary function test and the exercise test for assessing
impairment/disability in patients with chronic airflow obstruction

Seon Hee Cheon, M.D.
Department of internal Medicine, College of Medicine, Ewha Wormans university, Seoul, Korea

Background : In 1980, WHO made a definition in which the term “impairment” as applied to

the respiratory system is used to describe loss of lung function, “disability” the resulting

diminution in exercise capacity. The measurement of pulmonary function during exercise would

give us information about overall functional capacity and respiratory performance that would be

lacking in tests performed at rest. We conducted this study to investigate the role of resting

pulmonary function test and exercise test for assessing impairment/disability in patients with

chronic airflow obstruction(CAO).

Method : We studied 19 patients with CAO. The spirometry and body plethysmograph were

performed in stable condition. And then patients performed a progressive incremental exercise test

to a symptom-limited maximum using cycle ergometer. Patients were divided in two groups,

severe and non-severe impairment, according to the resting PFTs and compaired each other. A

patient was considered to be severely impaired if FVC < 50 %, FEV1 < 40 % or FEV1/FVC <

40 %.

Results :

1) The airway obstruction and hypoxemia of severe impairment group were more severe and exer-
cise performance was markedly reduced compairing to non-severe impairment group.

2) The severe impairment group showed ventilatory limitation during exercise test and the limiting
symptomes ware dyspnea in 9/10 patients.

3) The impairment and disability of the patients with tuberculous destructed lung were most mar-
ked in patients with CAO.
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4) The FEV1 was the most prevalent criterion for the determination of severe impairment based
on resting PFTs and was the varuable best comrelated to VO2max(r=0.81, p < 0.001).
5) The sensitivity of exercise limits for predicting severe disability according to resting PFTs was

80 % and specificity 89 %.

Conclusion : In patients with severe CAO, FEV1 is a good predictive of exercise performance
and impairment measured by resting PFTs can predict a disability by exercise test.

Key Word : chronic airflow obstruction, impairment, disability, pulmonary function test, exercise test.

Ho=

H759 A3 Aste EE5Holv AY
FPES AFAFA FAR AT HrlF
Adte o AA|7|He] Adolzt drid=
23 Agtao] "ol 196613 Gaenslers}
Wright"7} 71871%¢] 7Z4E impairment,
oj®l #Hejo] 358 TAE Disability=
TEF o], 1980 AHARZAZ]F(World
Health Organization; WHO)?oll A= impai-
mentE #7159 74, disabilityE® %71
59 #AAE AP o|F vxFHF53
(American Thoracic Siciety; ATS)* ¢4
£ impairmentE ©&3] stAl A, di-
sability® impairment”} $x}e] StellF&
AutAQl ggoz Aot en, #H7|H
Ate} SBR3EAF Aol met ot E o
A=E Bttt

olo] A A= AF A 7]F 3 (chronic
airflow obstruction; CAQ) x5 o=
impairment/disability S ZA3sl=d o] ¥
N SR dE8E Hrst
xR B A7E Astdh

L“AI- aj I:II-II:I=I'|
A SR AN FHAHA(CAO) 4 19

Hoz Agyas H7|F(emphysema) 741,
HAA 718X ¥ (asthmatic bronchitis) 4,

wkA 7] B3R Y (chronic bronchitis) 59, 2
3 w3 A 9 (tuberculous destructed lung)
394t

gxle]l HE AHL 63A41(44-744) 2 TR}
189, A=+ 14 Hx, HA A= FVC 221
+054L(59£14.6% of pred), FEV1 1.09*
0.36L(41%13.2% of pred)q! B A A3 ¥
715N E Hol= AL

AAMH - <AHdE AdEjdA FHRIE7EE
A} spirometry(Sensormedics 2100), bo-
dy plethysmograph(Sensormedics 2800 aut-
obox)E A YsIAtt EFHIFHAE cycle
ergometer(Sensormedics 2900 ergometer) &
o] &3l F4ATH HE-FAAKsymptom
limited maximal exercise test)& #% 5
WA 10 watt® F7HAZIEA A A3FA
Metabolic cart(Sensormedics MMC Horizon
system 4400 metabolid cart)E ©]8&3te ©j
&&vlth(breath by breath) 4tk A2
(VO2)3} o]4k3} g4 al&3H(VCO2)E &4
v i= ,

IAE HHA HZITHA A =
ATS E7%) 2789 FVC 50% st
FEV1 40% o]3}, FEVI/FVC 40% ©|3} %
7S g2 A$ severe impairment
T, ¥ 2 o]A¢l 7% non-severe imp-
airment o2 TESt vlustgch

EAA2E Student t-TestE ©o]&3H L
1] Pearson’s correlation coefficient® &
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stel p gkol 005 TIRUY T Fua
7t sleka sk

2 1
L A #H7s AAL

A A 194F 108 FEV1oe] 40% ©]sHE
AT il FVCIE 50% ol tel Ayt
FEVI/FVC7} 40% o|31ql #xt& 2% FE-
V1ol 40% ©]3t9&)F severe impairmentir,
9¢ 7} non-severe impairment w02 THH
Qo T A7t voleh AFHAL 59
2Fol7b QAT severe impairment &
FVC 50+109%(pred), FEV1 31%6.1%
(pred), FEVI/FVC 47£119%, Raw 7.16%
3.11 cmH20/L/sec, PaO2+ 69£135 mmHg
2 non-severe impairment 2] FVC 70%
9.7%(pred), FEV1 52%=87%(pred), FEV1/
FVC 541123%, Raw 3.81%+1.25 cmH20/L/
sec, Pa02+ 881125 mmHg W3t f-<l3)
A N=Ad 2 AakaFo] Aslgont H#&
AL frogk ztol7t gl v Table 1).

Table 1 Result of ABG and Resting Pulmonary Function Test.

2. $ER3 AN

Severe impairment ¥ % 4917204 watt
7}A], non-severe impairment ¥ 80+254
watt7H4] %2 3t9th. Severe impairment
& HYAAE 4 & (maximal oxygen upta-
ke; ©]38F VO2max)©o] 12.7£353 ml/Kg/min,
714 9 2](anaerobic threshold;, ©]3} AT)
t 10¢d F 6dlA E"EHO 78%+265
ml/Kg/ming 9= VO2maxe] 41+
109% %29, non-severe impairment T
VO2max 20.7+4.30ml/Kg/min, ATT 7 4]
A EdEo] 11.2+281ml/Kg/min, &5 &
VOumax?] 53E84%E severe impairment T°|
non-severe impairment o HI&] FJEH)
vt AAX3t%=(0; saturation; ©|3F Sa0»)
¥ severe impairment o] SHHA] 714 93+
18%°A Hd *+F F 84+74%E non-
severe impairment ol H|&] EF A AbA
E3twrt dA3] gA HUAHTable 2).

Severe Impairment Non-severe Impairment

(n=10) (n=9)
Age(years) 62+8.3 63+8.4
Body index 1.57+0.17 1.6910.14
Pa02 (mmHg) 69+13.5 88t 12.5%
PaCO2 (mmHg) 44+72 40+6.5
FVC (% pred) 50+10.9 70+9.7*%
FEV1 (% pred) 31t6.1 52+8.7%
FEV1/ FVC (%) 471+119 54+123
TLC (% pred) 120£24.0 125£27.1
RV (% pred) 2211522 199t61.6
TLR (%) 70%6.1 60+7.3*
Raw (cmH20/ L/ sec) 7.16£3.11 3.81+1.25*
SGaw (1/cmH20.sec) 0.035£0.024 0.058 £0.024*
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Table 2 Metabolic data of Exercise Test

Severe Impairment Non-severe Impairment
(n=10) (n=9)

WR(watt) 491204 801t25.4*
VO2max(IL/min) 0.67£0.223 1.29+0.346*
(ml/Kg/min) 12.7£353 20.7+4.30*
(% pred) 711404 93+26.4
VCO2max(L/min) 0.61£0.246 1.22+0.353%
AT (6/10) (9/9)
(ml/Kg/min) 7.8+£2.65 112+2.81%
(% pred VO2max) 41£109 53+8.4*

Sa02(%)
baselind 9318 94+12
max. exercise 84+74 91+3.8+%

* P<0.05

Y59 Au(maximal heart rate;
©]3} HRmax)+< severe impairment -°] ¥
3 126+1563], non-severe impairment -]
1371863, Aldteu]H(heart rate reserve;
°]3} HRR)& Z+Z} 2019.4%, 12+14.3% %
T}. Oxygen pulsei severe impairment T ©]
5612.32ml/beat, non-severe impairment T
o] 100+2.18ml/beat ©I} 2} heart rate
slope(HR/VO2/Kg)2 T 7l #23k 2}o]
7} 1Atk (Table 3).

Table 3 Cardiovascular and Ventilatory Data of Exercise Test

) $+7] F(maximal ventilation; ©]8 VEm-
ax)2 severe impairment o] 23.8+629 L/
min®Z non-severe impairment 2] 423+
903 L/minel| H|3} fFoJ3tA ko 3§
o8] & (breathing reserve; ©]3t BR)& ZtZt
14+153%, 10+128%= zto]7}t glled, &
ol tid #7]9k-3-(ventilatory response)=
Fazb zbol7h ATk Hol EAle Vd/
vte 244 0.40£0.059, 0.28+0.068Z severe
impairment oA 3] E3THTable 3).

Severe Impairment Non-severe Impairment
( n=10) (n=9)
HRmax(bpm) 126 15.6 137+18.6*
HRR(%) 20+94 12+14.3%
Oxygen Pulse(ml/beat) 56+2.32 10.0+2.18%
HR/V02/Kg(bpm/ml/Kg) 35+2.54 26+1.43
VEmax(L/min) 23.8+6.29 42.3+9.03*
VTmax(L) 0.84+0.201 1.48 £0.258*
f max(1/min) 281£3.8 291£52
Vd/Vt max 0.40£0.059 0.28 +0.068*
BR(%) 14+15.3 10£12.8
VE/VO2 27.2%+10.5 244+49
VE/VCO2 279+7.1 29.0+4.7
* P<0.05
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s

8

TS Yol AEHE F g 8de=
severe impairment w 1045 947} £&

ol

Zo]gle non-severe impairment T 9
of & 497} TFTH, 497t A 2§ F
ZHmuscle fatigue)©] %1 tHTable 4).

Table 4 Limiting Symptoms to Maximum exercise

Severe Impairment Non-severe Impairment

(n=10) (n=9)
® Dyspnea 9 4
m Muscle 0 4
Fatigue
u Dyspnea+ 1 1
Fatigue

4 A W vu

7} A dgrt Aot AAA H7F
A b vy 73X ol Mg 7]
Age] nste] #Hr|FE 2 A9 A H5A
#e] FVC 9 FEVle] dA3] w“gton, &
SHEHAAY VOZmax A T 7]#A]
4 236+28mlI/Kg/min, 24 7]#AY
17.9+1.8ml/Kg/min, #71% 13.3+£34 ml/Kg/
min, 28 334 #HA@# 10.623.1 m/Kg/min

o2 #A7F3 2¥ A HAAZA EA
3] @ity HRmax't BRE #93% Xol7}
AR HTable 5).

5 SHAA #ArF
VEmax 7+9] A33A

$ERs AAM e VO2maxe FEVIR=
0.81, p < 0.001)(Fig 1),

AARE VO2max 2

W
(@]

n
[43]

N
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e
[5)]

VO2 max(inl/kg/min)

-
(=)

&)
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FEV1(%of pred)

-

Fig. 1 Correlation between forced expiratory volume in 1
second and maximal oxygen uptake.

FVCR=066, p<0.001) ¥ Raw (R=-0.54,
p<0.0D)¢} Fo3t AdadAZE Ao, VE-
max YAl FEV1I (R=0.89, p<0.001), Raw
(R=0.73, p<0.001) ¥ FVC (R=0.65, p<0.01)

Table 5 Pulmonary Function and Exercise Test Results according to Disease Entity

Emphysema  Asthmatic bronchitis Chronic bronchitis Tbe. destructed lung

(n=7) (n=4) (n=5) (n=3)

FVC (% pred) 56+10.9 621133 71+129 43+ 12.8*
FEV1 (% pred) 33+7.2* 46+12.1 56+6.4 29+6.1%
VO2max (ml/Kg/min) 13.313.4* 17.9+1.8% 236+2.38 10.6+3.1%

(% pred) 73147.0 811274 107+10.8 59+23.4
AT (57) (4/4) (5/5) (1/3)

{ml/Kg/min) 7.5£2.7% 9.7+09 129+24 6.5%

(% pred VO2max) 43+13.8 47+59 55+10.8 46
HRmax (bpm) 126+11.9 128+22.1 140+21.1 136+18.6
BR (%) 10£135 13199 8+15.4 24+172

* P<0.05 when compared to chronic bronchities group
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Table 6 Correlations between VO2max & VEmax and Resting Pulmonary function test.

" FVC FEV1 FEVI/FVC TLC RV Raw
(% pred) (% pred) (%) (% pred) (% pred) (cmH20/L/sec)
® VO2max 0.66** 0.81%* 0.31 -0.01 023 -0.54*
(ml/kg/min)
= VEmax 0.65% 0.89%* 0.37 022 041 0.73*
(Lfmin)

** PLO00, * p<0.01

o} Fo% F@BAE BAHTable 6).

kJ
ph

AAE BAe] F Feje sFITLE U
Bhie ehRAe) EEETS LEAC HS
AstA vehdth oled 819 % 2 3
ofe] AxE wosly] st o7bx] duk
Aol AAE Adsed, B8 AR AR
o] 2y JlA AL AN HrE A
At g7t wle BEFERY ARy 98
Ao &5 F B A=} W=
LA &A= ?;‘:E}. gzt wetAE D
7} B9E sbx AxG EAA #HYls AAE
of olstd Wt Fof Aol Hste] A
Agggel A¢g Fae FPE Y3 2
Hhel A= Aok wEbd A HE
AL B ol £EF AAE B

$=2=3) 4 el (exercise performance)®] 7%

.

g o] s Aol A HIITFH Fofe
F=g getgted A =gl AW &
%ﬁﬁaﬂé~%ﬂ-°5%ﬂ-ﬂm&i%$%
(o]8t VO2max)& &4 FozH A 7
75 AXIME dEstA] B 2R A
=8 23% 4 900, &5 AT AJle
g 29g et & AT =W 2ERE
AAE A FWhY &FARY HAdE
T go] FH” 12)

1980 WHO?E Felo] HEE ZAs)
sl #7159 BAE ‘impairment, 234

0l L5759 FolE ‘disability’, o2& &
°ﬂ7} gz gtol F+= 9FS ‘handicap’ &
2 A9aart 1986d ATSAME o8 &
£ Algsled QghH e HHZ dAAY =
A 49 £ dE HIE Gl R &5
71% A)E 'impairment’, ©]21% FoNrt &
o "X AAHQ] FFS 'disability’ =
Aostgrt. E3 A HriTo 218k
FVC7F 50% olsle]lAY FEV1 40% |8,
FEV1/FVC 40% ©l3t && DLco 40% ©°l3}
¢l A% AF  Foldel(impairment by
WHO)Z TFEIgon, LF5HzAA
VO2max7} 156ml/Kg/min ©l3te]d A 4
3 ol el(disability by WHO)Z /3%
o, 5 FsEAL] VOZmaxel g el
B7te AAZE AYA 8FHE A28 TH
o] E2l9] VO2max9 40% °]3td wiel #
A 1 AJe A 4 gemz?
VO2max7} 25ml/Kg/min ©]/3<1 AHg2 3
E 291e 8AIF R3] I3 F Y
VO2max7t 15ml/Kg/min ©]&t3l Apghe
HBo wE zAYS FPT F Ude ol&
o ZAFT. e ol ol HEE
Asly] gste] Andoz eEREAAAL
STFHE AL ofYy $AHOE  spirom-
etry$} SHE7IAAANE Adsta Hasd
Dlcost #H€H(lung volume)dl Aol 87
He A$o] wal SERsHAY] Alggo] 3
&o}ﬂ}*' 2 4 Atk AYA 829 Fol
ZS55 ol oAY WHE AT FEFE 8

o6 -
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T A9 EE A7 #dsrld &3
o) ¢rAA]l H 1 sAA AFT) Feoje] ARE
A vebdon Azd de] FF3t #H7
SAAE 879 AN Hrls HARE
impairment(by WHO)9] %7l W &5
3} #H7)% AAME disability(by WHO)9] 3
7t "ok

B @Foa HgA] wH7s HAME T
2+ FEVI1e] 40% ©]&<]]l & severe
impairment, 40% ©[%%l & non-severe
impairment ¥o2 TRt HYSH £
severe impairment 7| ZI=AHIE {93}t
A Z7rEol A L(Raw; 7.16+3.11 vs 381
+1.25 emH20/L/sec), FEV1e] #-&&tA 2
250 YA emW(381£6.1 vs 52187% pred),
AAaFE FosAl AATHPO2Z; 691135
vs 88+125 mmHg). Severe impairment o
& VO2Z2max 12.7+£353 ml/Kg/min.z2 A3
disability(by WHO)Z H.1.2" non-severe
impairment & VO2max 20.7+4.30 ml/Kg
/min ¢ EF54adEst vy F5E
o} ATe A% 71553 &2 19¢] F 1549
(79%)o 4] =2 %2 2™ non-severe impa-
irment < Ao E5, severe impairment
T2 109 ZF 64(60%)MA =EHAULY, &
=373 Hr)e@dA A VO2max7t Aol
glom, AT7F VO2maxe] 40% ©l4o]® BR
7} 20% ©l3}, HRR7} 45% °]3t o= €]
Al sH(ventilatory limitation)oll €3+ &7l
£ ®edu & 4 3, VO2max7t Z4H
o] 9den AT7} VOZmax® 40% °|3}, BR
7} 25% ©]4, HRR7ZF 50% ol/dold ¢8H7]
A & (circulatory limitation)ol] &3+ &7l
2 ¥ty & & A’ 2 d7ddAe o
Agxizl Az Z1FE 4 s el g
2 7444 (cor-pulmonale)°l vt 52 (hea-
rt failure)®] HFo] T A& 7HeH
T gjoy BdE AU He A¢e fld
old] that uH = A ¥¢ed, non-severe

impairment & Hlud $&d SFTIN

=

S B3 severe impairment 7+ #7]A|
ol 2% FFNE Bt

HAREEA S A5 F gdd 84
o2& severe impairment T 910 7} &
& non-severe impairment < 4/9 7}t
=&, 49 7t 2 F¥z 22 impairment
7t AE 2 $E5AFT 22l IFIHFYS
o 2= 9)lth. Mahlerst Harver™: #2014
HA% FAE Aoz EFHIHAE Al
galgem S5 2] & FHZIA
9 gx7l EFEEQ gAEG HUlE, +F
A, 7] 2% 7 =(inspiratory muscle
strength)’} 84 gz Arh Killian¥
Cambell'®e o8] £B5A ZTFIZTo| T4
dE= goe 8 Fv] 2% ¥ Z(inspiratory
muscle effort)?] A AEo]| @& Uvn
stgon] wAAAAH HALFE B FA
o wAE oo} s FI] 5ol dA
A Z7EY 1 ol-f-2E dynamic hyperinf-
lation, E71A& 2] F71, AP3(dead space)®
Z7tel 9}gk 3H7](ventilation)2] Z7F, dyna-
mic lung compliance?] Za 2 FHe] o
(distortion) & £t} WA &7 2% A=
7} 7425 dynamic hyperinflation®l] <]}
o B$ AzHa g F7 54

7l 2% ZE9 Hlgol FAsA F7HH
al

gl [}

]-o{r 11101:

SEA TEILHSE doY)E F8 899
v stk gAY HAZE e 2
E % (work rate)ollA A Bo oL 4
IEETS =2 B opyg 3LV
A 2% V2P oS dstn, HEAAe
2 A3 A S H2ge BH %y
HgEA, & BRAHY FH, AiAFH
338l cytokineo| 9J3ld A ZL£4
(myopathy) 5o <@tii Ajztsolany”.
A H A HAS RN ZFTHoIY
3t 25 #8774 ol9ix TF 25 7T,
A%, ¥ Z7Hdisconditioning), AHS5F

(metabolic or respiratoy acidosis), 43 71

o Mo

= EA(cardiac dysfunction), % 7](motivati-
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on) 5o} ELEA3 Q¢le] A 4 gt
WA 7| FEH A A 19648 2 A3EsE T
B3l Bk o Fgou #HIF 7

o, AAA 71BA D 44, A 71#HA G 59,
A3 gaA ¥ 3¢z FERE F Addsd
olFlA A3 A dHet HrFY Felrt
713 Astgnh ERAlY H 7S HA A
FEV1LS Z3 =34 #H 29+6.1%pred), ¥
71% 33172%(pred)E FAAY BRI
A 7B Fe] 46+12.1%(pred), 561+6.4%
(pred)ell H|3ld dA3A A impairment
(by WHO)E Egon, VO2max: 23 3
74 ¥ 106£31 ml/Kg/min, #7]F 13.3*
34 ml/Kg/min®.2 FHAA 7]#xg3} wh4

7Z18x g9 179*1.8mV/Kg/min, 236+28
ml/Kg/minell  ®]ste] HA] @AFA A

disability(by WHO)E HEt}. 747155 4
A% FoAANE AN £ FF H4
g e FHoll AstA sHd vEEA
A8 3] ozt 7 g AgE HY
o}

TEREA AF F VO2max R
VEmax®} HEAIS #7155 HAF #ig 7H9
FHABAAE vt BgSw  VO2maxs
FEV1(r=0.81, p<0.001), FVCEr=066, p<
0.001), Raw(r=-054, p<0.01)¢} 98 A=
#AA7F 9o, VEmax SA] FEVH(r=0.89,
p<0.001), Raw(r=0.73, p<0.001), FVC(r=0.65,
p<0.0D)¢t frolg AaBAZE AT wEbA
impairment(by WHO)E #H7}% = & ¢
AA19l #H7158AF FEV1, FVC ¥ Raw7}
disability(by WHO)E #H71& F A&
B3l #7544 VO2max, VEmaxE

3] A &= dE Aoz BT VO2max
¢} VEmax+ FEVIZe| da@Art 718 A
Al FEV1e] HAA] #Hr7lsHA A5 5 AHg
el (disability) & B71g 4 de= 7MY /&
g Atk Agh AV RES FAE AN
o2g B dATolA AdAA AHZTHA 4

Ao, &

A o

om r+o

Zoll, & impairmentE %75

disability & sensitivity 809, specifcity 89%
2 95 & den AAAHOZ impair-
ment(by WHO)} disability(by WHO)Y} 2
2 Zolg T, olzd Hego= ATS
AA tAFA H75s 2 375 FHE &
|3t Aot skt Azt wEka A
g TV RHA BRAME HFAY #H)
S #HA} & spirometry o2 T FE3] &
F715RNE A2 £ Je RAoE B
OrtegaS'®e 7 FEV1e] d&x9 451
+171%>?l T #HHAd #HZE(COPD) 784
& Ao Ed d+elA FEVIFH VO2 max
7&«1 ABABAE r 3 052 2 GAA HE
A EETALHE AF3A A5 F
gitka stglen, Cotes 59 i FEVIO]
1.92L(54% of pred)¥! % ¥ 5 (pneumocoiosis)
3z} 157 €& dAez3 AT FEV1H
VO2max 7o) A##AA = r 3t 0452 A
SHHA] H7E AL 274 wo g $EAH
9] dFo] oYt st th 1Y McGavin
502 w371 8AY 2 299|(FEV] 1065+
058 L& didez % ddA FEV1Z
VO2max7te] A##AE r # 062 §93
i 9tk LoRusso 52¢ 146¢)9) 6t
A4 HZ2E(COPD) &A1} 68 A3
4 A BAE ddeE A HYE
AALF VO2max, VEmax9}e] A##AE H
w3t e Aty HAF Afdde A
BAZE o}F Ao AN HAE B
A E Fog AEBAVT LT (=
074), 3%, 5% 2 $Fo= T34 1y
AW Bksw FFTFA FBaAA MR
At kYt FEV1Z VOZ2max<he] 33
A Hd FEV1e] 278Lel AZFTo] rit
069, I FEV1e] 212L¢8 F5%5¥°] r
0656, W FEV1e] 1.06L¢] %L‘%—‘Eq r &
087 2 7|=HH7 A 5
o FFTY As 2 @?4 EH FQl 33?‘
FEV1e] 1.09L%] 3tzte} vt giddo=
ARAA 9A B A7 A 2HE

g

,,
o)
.1
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)

]
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Aot md mE Bn®VoN A HE
A4 WE FoAE FEVICl A3 $559
HE B A% 5 g wideds

t9th. FEVIS A 37 f&5-71% =
maximal expiratory flow-volume curve)

248 4 e EFIEA FA
Ho| =¥(effort)s 838t HALZE g #HH
A AZAG B A= TR HAF BF g
S Agtsle 2Qlo] Vx(airway)9] 7|7
2 A3 (mechanical property) °¢]2% FEVI1
o] &% 34 el(exercise performance)2}
daBAZ Z2dn & £ dok g Ve
Ha7r Aot A7 FHA SxA = FEVI
o] VO2max®] 23 oA Kot}

a29le]  dAANERZE MVV?, DLeo®,
PImax® (maximal inspiratory pressure),
PIFR? (peak inspiraoty flow rate)”’} A1E
ol FEVI1el ol#3t A EE Hrlstd Aad
AZF A< AE ¢ ddi dHdvh FEV1O]
ZI=H o] AHIARE YeElde A Fd
MVV, Plmax, PIFR¥ &7]2%9] 71%&
= XiEe & 5 Jrh HFAY #HolE
AA7Y 578 JHE AgeA A&
glE olfrv EERIHHAM A7t 7HA|

2 rx N
£ x> 5 o

i dE BUNATE Fof o] g
. 2 4 9ok weAM Cotes 52 #HA
ol o3 TFILBOT L£Fo| AT W
2 mrke 927 % 25% +5314
oji} ARAe ot FEATFL W A
o] AS AA H N eAAS SEREAA
Ztel AaBArt #Xgctn 890 LoRu-
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