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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 Womans 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

dimimution 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 CAQ. 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 FEVI/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 correlated 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 CAQ, 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.
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dy plethysmograph(Sensormedics 2800 aut-
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Z&vttHbreath by breath) At: AEF
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stol p Fhel 0.05 wixtdw) Foldt dAii
7F dekal spgick

2 1
L gl #7)%s Al

AA 194%F 10<]9] FEV1o] 40% o]sH(¥-
Aol Yol Ay FVCZE 50% o)sto]lAnt
FEVI/FVC7} 40% ©l8FQ] #ap= 25 FE-
V1ol 40% ol3l-4)= severe impairmentir,
9¢]7} non-severe impairment v O.E2 TR
Rem, F it volgh AurHAHe 593
ZHol7k §IAAWE severe impairment &
FVC 50%109%(pred), FEV1 31%£61%
{pred), FEVI/FVC 47+11.9%, Raw 716+
311 emH20/L/sec, Pa02+ 694135 mmHg
2 non-severe impairment 2] FVC 70+
97%(pred), FEV1 521R87%(pred), FEV1/
FVC 54£123%, Raw 3.81*+1.25 cmH20/L/
sec, Pa02% 83125 mmHg WHl3le] #-2l8t
A Z1=Hd B ALATo) Aot 8
AL ok zfoj7t gSlci(Table 1).

Table 1 Result of ABG and Resting Pulmonary Function Test.

2. $ERH WA

Severe impairment & & 49+£204 watt
7}A], non-severe impairment & 801254
watt7bA] %2 3%t} Severe impairment
& HAtA &4 & (maximal oxygen upta-
ke; ©}8t VOZmax)©] 12.7£353 ml/Kg/min,
8714 9 X (anaerobic threshold; ©13F AT)
= 109 & 6oldlA EEso] 7812656
ml/Kg/min®  d&F5HE VO2maxe 41+
109% %27, non-severe impairment <
VO2max 20.7+4.30ml/Kg/min, ATE ool
A EgEe]l 112228m/Kg/min, &=+
VOomax 2] 531+84%= severe impairment w o]
non-severe impairment =° Bste F&8HA
vkokth AbAESE(Or saturation; ©18F SaOy)
¥ gevere impairment ¥°] SH4Al 7]1A 93+%
18%°4  #Hdl & F $MFT74%E  non-
severe impairment ol H]&te] SF Al Akx
¥3t57 A3 24 HAHTable 2).

Severe Impairment

Non-severe Impairment

(n=10) (n=9)
Age(years) 62+8.3 63184
Body index 1.57£0.17 1.691+0.14
PaO2 (mmHg) 69+135 88+12.5%
PaCO2 (mmHg) 4472 40%6.5
FVC (% pred) 501109 70:£9.7*
FEV1 (% pred) 31%6.1 52£8.7*
FEVIf FVC (%) 47+119 54+12.3
TLC (% pred) 120+£24.0 125+27.1
RV (% pred) 221+522 199+61.6
TLR (%) 70£6.1 60+7.3*
Raw (cmH20/ L sec) 7.161+3.11 3.81£1.25%
SGaw (1/cmH20.sec) 0.035+0.024 0.058+0.024*

* P<0.05
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Table 2 Metabolic data of Exercise Test

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

WR(watt) 491204 80+254*
VO2max(L/min) 0.67+0.223 1.29+0.346*
{(ml/Kg/min) 12.7+353 20.7+4.30*
(% pred) 71£404 931264
VCO2max(l/min) 0.611+0.246 1.22+0.353*
AT (6/10) (979)
(ml/Kg/min) 7.81+2.65 11.2+2.81%
(% pred VO2max) 411109 53+£8.4*

Sa02(%)
baselind 93118 94+1.2
max. exercise 84174 91£3.8*

* P<0.05

L FAe] A4 (maximal heart rate;
©)8} HRmax)E severe impairment #°] &
Z 126£15.68], non-severe impairment -}
13711863, Alvtan) = (heart rate reserve;
o]} HRR) Z}z} 20£94%, 12+143% 4
t}, Oxygen pulse™ severe impairment w°)
567*2.32ml/beat, non-severe impairment -
o] 100+218mi/beat ©lN 2} heart rate
slope(HR/VO2/Kg)> T 7tol| 2]3k *}o]
7} g1l e(Table 3).

Table 3 Cardiovascular and Ventilatory Data of Exercise Test

# ) 87) ZF(maximal ventilation; ©]3F VEm-
ax)2 severe impairment w°] 23.8%£6.29 L/
min2 2 non-severe impairment ¢} 423+
903 L/min°l H)& fFostA wkoyt &
of 8] & (breathing reserve; ©|3t BR)< Z}7Z}
14+153%, 10+128%2 Aol7t glew, &
Eo] sl &y (ventilatory response)™
Tzt zbel7k G Hd FAS Vd/
VtE ZHzE 04010059, 0.28+0.068F severe
impairment @ol A @A 3] =K Table 3).

Severe Impairment

Non-severe Impairment

(n=10) (n=9)
HRmax{bpm) 126+ 15.6 137+18.6*
HRR(%)} 20194 12+14,3%
Oxygen Pulse(mi/beat) - 5.61232 10.0+2,18%
HR/V02/Kg(bpm/m}/Kg) 35+2.54 264143
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) 28138 29+52
Vd/Vt max 0.4010.059 0.28 +0.068*
BR(%) 14153 10128
VE/VO2 2721105 244:+49
VE/VCO2 279471 290+4.7
* P<0.05
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severe impairment w 10935 9497 &5
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ZrHmuscle fatigue)©] % tH(Table 4).
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Table 4 Limiting Symptors to Maximum exercise

Severe Impairment Non-severe Impairment

(=10} (n=9)
= Dyspnea 9 4
= Muscle 0 4
Fatigue
= Dyspnea+ 1 1
Fatigue

=~

,xl ] ng H]Jﬂ

g ot Aot kAl w7
b v T el HAA V)
Hlste] #H7|g 2 438 s #H2
2 FVC % FEV1o] @Als] wgkomn &
THEHAIAI Y] VO2max 9GA] WHA
4 236+28ml/Kg/min, HAA  #EAY
1792+1.8ml/Kg/min, #7|% 13.3+:34ml/Kg/
min, 23 334 #@3 106+3.1 m/Kg/min

o= AIEFH AY 34 AdglM dA
3] $tokch. HRmaxt BRE 9@ #oizt
g1t Table 5).

5. ¢r4Al #HUI% AR VO2max
VEmax 7+9] J##A
S5 HAAY VOZ2maxe
081, p < 0.00D(Fig 1),

FEV1(R=

r-{o

)

VO2 max{inl/kg/min}

20 25 30 35 40 45 50 55
FEV1(%of pred)

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

FVC(R=066, p<0.00) % Raw (R=-0.54,
p<O0D)$t Fo3 FaaAAZE dslew, VE-
max 9A FEV1 (R=0.89, p<0.001), Raw
(R=0.73, p<0.001) 2 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 62113.3 71+129 43+12.8*
FEV1 (% pred) 33+7.2% 46+12.1 56t6.4 29+6.1*
VO2max (ml/Kg/min} 13.3:+3.4* 17.9+1.8% 236128 10.61+3.1%

(% pred) 73+47.0 811274 107+10.8 59+23.4
AT (57) (4/4) (5/5) (13)

{ml/Kg/min} 75127 9.7+09 129+24 6.5%

(% pred VO2max) 43:+13.8 47+59 55+10.8 46
HRmax (bpmy) 126+11.9 128 +22.1 1401211 136 -18.6
BR (%) 10£135 13199 8+154 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 FEVI  FEVIFVC TLC RV Raw
(% pred) (% pred) (%) (% pred) (% pred) (cmH2OfLfsec)
® VO2max 0.66%* 0.81%* 0.31 -0.01 0.23 -0.54*
(ml/kg/min)
= VEmax 0.65* 0.89%* 037 022 041 0.73*
(L/min)
# PL0.001, * p<001
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