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= Abstract =
The Usefulness of Dyspnea Rating in Evaluation for Pulmonary
Impairment/Disability in Patients with Chronic Pulmonary Disease

Jae Min Park, M.D., Jun Gu Lee, M.D., Young Sam Kim, M.D., Yoon Soo Chang, M.D.,
Kang Hyun Ahn, M.D., Hyun Myung Cho, M.D., Se Kyu Kim, M.D., Joon Chang, M.D.,
Sung Kyu Kim, M.D., Won Young Lee, M.D.

Department of Internal Medicine, Institute of Chest Disease, Yonsei University, Seoul, Korea

Background : Resting pulmonary function tests(PFTs) are routinely used in the evaluation of pulmonary im-
pairment/disability. But the significance of the cardiopulmonary exercise test(CPX) in the evaluation of pulmo-
nary impairment is controvertible. Many experts believe that dyspnea, though a necessary part of the assess-
ment, is not a reliable predictor of impairment. Nevertheless, oxygen requirements of an organism at rest are
different from at activity or exercising, and a clear relationship between resting PFTs and exercise tolerance
has not been established in patients with chronic pulmonary disease. As well, the relationship between resting
PFTs and dyspnea is complex. To investigate the relationship of dyspnea, resting PFTs, and CPX, we evaluat-
ed the patients of stabilized chronic pulmonary disease with clinical dyspnea rating(baseline dyspnea index,
BDI), resting PFTs, and CPX.

Method ; The 50 patients were divided into two groups: non-severe and severe group on basis of results of
resting PFTs(by criteria of ATS), CPX(by criteria of ATS or Ortega), and dyspnea rating(by focal score of
BDI). Groups were compared with respect to pulmonary function, indices of CPX, and dyspnea rating.

Results : 1. According to the criteria of pulmonary impairment with resting PFTs, VO;max, and focal score of
BDI were significantly low in the severe group(p<<0.01). According to the criteria of VO;max(ml/kg/min)
and VO;max(%), the parameters of resting PFTs, except FEV,, were not significantly different between non-
severe and severe(p>>0.05). According to focal score( <median), FEV,(% ), FVC(%), MVV(%), FEV,/FVC,
and VO,max were significantly lower in the severe group(p<(0.01). However, in the more severe dyspneic
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group(focal score<(5), only VO;max(ml/kg/min) and VO,max(%) were low(p<0.01). FEV,(%) was cor-
related with VOmax(% )(r=0.52;p<0.01), but not predictive of exercise performance. The focal score had
the correlation with max WR(%) (r=0.55;p<{0.01). Sensitivity and specificity analysis were utilized to com-
pare the different criteria used to evaluate the severity of pulmonary impairment, revealed that the classifica-

tion would be different according to the criteria used. And focal score for dyspnea showed similar sensitivity

and specificity.

Conclusion : According to these result, resting PFTs were not superior to rating of dyspnea in prediction of
exercise performance in patients with chronic pulmonary diseases and less correlative with focal score for dysp-
nea than VO;max and max WR. Therefore, if not contraindicated, CPX would be considered to evaluate the se-

verity of pulmonary impairment in patients with chronic pulmonary diseases, including with severe resting

PFTs. Current criteria used to evaluate the severity of impairment were insufficient in considering the degree

of dyspnea, so new criterla, including the severity of dyspnea, may be necessary. (Tuberculosis and

Respiratory Diseases 1999, 46 : 204-214)

Key words : Chronic pulmonary disease, Dyspnea, Resting pulmonary function tests, Cardiopulmonary exer-

cise test, Pulmonary impairment/disability.
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Table 1. Criteria of severe pulmonary impairment/disability

(1) Percent value of predicted FVC, FVC(%)
Percent value of predicted FEV,, FEV,( %)

FEV,/FVC %100

or

Percent value of predicted DLco, DLco(% )

(2) VO;max(ml/kg/min)

(3) Percent value of predicted VO;max, VO.max(%)

(4) Focal score of baseline dyspnea index

(5) Focal score of baseline dyspnea index

< 50%
<40%
<40%

<40%

<15 ml/kg/min
<60%
<median(6.4)
<5

(1), (2) : by American Thoracic Society?

(3) : by Ortega et al®
(4), (5) : by authors

o
B,
o)

Jul g dge] 247, 2 & ) #EE 14
AR 7, RPIHE R ER)
, FEAAHZIF 2%, Z1BAEEE 15010

o 2

2. 0| EREtsle] 72 WE FF wHrised 2R

XA A7 SHAME vESEE 209, F5TL 30
BoldeH, FFToIA vFZTol vale] VO;max
9} o &0 3+ WEE, max WRe} dZX|d]| i3t
WEg, 7 sFTIAS, 2H W5 5ol FI0
2tk (p<0.01).

VO.;max7} 15 ml/kg/min v9+e =02 319
S 9 ¥FF 399, 33 1190t A HAJle
AR F FEV, 3 o &of| digh HEgT vFET
B} o8l wWran(<0.05), $EAAR] max
WRe} € &X]o] digh W&, 4 7123 FT8AS,
23 AF Tl 3TN F9sA Wkt (p<0.
01)(Table 2).

3. Ortega 59| 7|Z0| WE 53 HylsEyel £5
VO.maxe] e|Zo] th #E-go] 60% el 7

8 FITTLE THIANE W vFFTol 181,
FTowol 328l FHTAA AR HZIEHA

A FEVi9t oZAd ozt 9WEE(p<0.01),
FVCe] o &A]q] digk WiE&, FEV,/FVCx100(p
<0.05), max WR3} &0 gt Wi g, 7|2%
FILYAF, 24 AF Tl Folst A AT (p<0.
01)(Table 2).

4. 7|=S EREA || WE 55 HuISEY 2R

2 Age) FHF6.HURE F5o2 3FE o
v|ZZwro] 231, FEwel 27Hollen FEadl
A FEV 9} o &Xof gt Hitg, MVVe} g 5]
the WEE, VOmax}t & &2 tidh YEg 5o
Fe8tAl RUTH(p<0.01).

535 24 A5 53 vHE FEFTOE
HFET 399 F5TS 1130ilen, »
3 FEFAbele] gAl H71EA F FEV(p<O.
05)%F F2g xol7l e}, max WRE &3]
o et WiE-g, VOmaxs} ojSxo) tig AE-g&

FoTAA frelstA Wkt (p<0.01)(Table 2).
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5. % F4, oFEAl H7ISZAL W
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25T 4

%27 H49} VOmax ] A#AFE 0.51(p<0.01),
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Table 2. Comparison of the indices of resting PFTs and exercise and focal score of BDI between non-se-
vere and severe group according to each criterion

Criterion
(1) (2) (3 (4) (5)
NS S NS S NS S NS S NS S
20 30 39 11 18 32 23 27 39 11
FEV,(L) 1.70 0.84 1.28 0.86 1.57 0.97 1.51 0.91 1.26 0.92
l +0.58 017 i £059 £036": £0.69 +036" +0.61 036" £061 +0.33
59 30 44 31 54 35 51 33 44 34
FEV(%) "
+186 +5.1 +19.2 £13.2°: 4225 +£123" +207 +120": £199 +128
74 53 63 55 69 57 67 57 64 54
FVC(%) .
+118 *134 i +173 +13.1 i+164 155" :+168 +£155°:+162 +£175
FEV/FVC 83 63 72 67 80 66 81 62 73 64
% 100 +224 +199 | £226 +£241 {+238 +208 1235 +187" +238 +184
91 102 97 98 99 86 97 98 101 84
Dico(%)
+328 £404 {+323 +543 i +305 +415 {333 +£415 : £387 £31.7
75 39 57 42 72 43 68 41 56 43
MVV(%) -
+285 +£103 {+26.7 +£222 i +30.0 180" +275 174" +271 £210
54 38 51 .20 61 34 56 35 49 27
MaxWR (%) - "
+£232 +184": +185 +12.9" +199 +163" +203 +184" +21.1 +157
VO max 217 17.2 210 117 229 16.8 21.7 16.7 20.2 149
(ml/kg/min) +£5.33 533" +4.77 +£159 | +544 +4.67 | £567 +4.757 £572 +£355"
. 63 45 57.7 34 72 41 62 44 56 41
VOimax(%) - -
+168 +£15.9% £16.7 +9.17 i £11.6 £99 +182 £141" +181 +140
7.5 54 6.6 4.7 74 5.5 8.1 4.6 7.1 3.2
Focal score ‘ '
+1.87 179" +1.97 £167" +1.72 +195"i+075 +£1.27 {+143 +040

(1), (2) : by American Thoracic Society”

(3) : by Ortega et al®,
(4), (5) : by authors
*p<0.05, **p<0.01

NS : non-severe group, S : severe group,
MVV (%) : percent value of predicted maximal voluntary volume
Max WR(%) : percent value of predicted maximal work rate
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Table 3. Correlation analysis of focal score, the indices of resting PFTs and exercise test

FEV(L)  FEV(%) O VOgmax(%) Max WR(%)
(ml/kg/min)

Focal score 0.466** 0.414** 0.510%* 0.521** 0.551**
FEV\(L) 0.704** 0.503%* 0.556** 0.508**
FEV(%) 0.408** 0.544** 0.333*
VO;max(ml/kg/min) 0.758** 0.753**
VO,max(%) 0.815**
Max WR(%)

*p<0.05, **p<0.01

Table 4. Factors affecting to VOsmax*
coefficlents partial R p value
VO:;max
Focal score 0.99 0.26 0.0002
FEV,(L) 3.18 0.08 0.0209
VO;max(%)
Focal score 2.61 0.06 0.0001
FEV,(L) 15.33 0.38 0.0189

* Multiple regression analysis

VO;max 2| oj&xd] g wrg.e 0.52(p<0.01)
ojem, YAl H7FH A F FEV,& 0.46(p
<0.01), MVVL 0.41(p<0.01) ¥ 7|E} HA
E2 olyrt ugiti(Table 3).

6. VO;maxol ¥&E olxle 2oIS0 chgt ciEsl
HEMZE

AL EH VOmaxst VOmaxe] ofZX]of
e g JFgE riAe ade 2 dHed
FEV,o]3iem VOmaxe] A9l 24 A4, VO,
max?] 5o g WEgof aixe FEV, o of
g F2AAAT7 9 2 g& B (Table 4).

7. H7|5&Y WoiviEe tiAE YW Kok Blw

ZZ A7)1% &4 A AV HA, VOmax, V

Omaxe] dlZo) i Wig Fou PR F 4
& lms) Rehe W Auy|Eel wheh mMgE @ ol
£} Aolrk A, 2 B4} FI% L 542 7]
Zoz ERUS wel WL % Solxst 2 Aot

2t (Table b).



— J.M. Park, et al —

Table 5. Comparison of sensitivity and specificity of the various criteria*

Resting VO,max VOmax Focal score  Focal score
PFTs (<15 ml/kg/min)  (<60%) (<median 6.4) (<5)
. sens . 90.9% sens:75.0% sens:852% sens:81.8%
Resting PFTs
spec :48.7%  spec:66.7% spec:69.6% spec:46.2%
VO,max sens . 33.3% sens . 34.4% sens:37.0% sens:455%
{<15ml/kg/min) spec: 95.0% spec . 100% spec:95.7% spec:84.6%
. sens : 80.0% sens . 100% sens . 81.5% sens : 90.9%
VO,max(<60%)
spec . 60.0% spec : 46.2% spec . 56.5% spec : 69.2%
Focal score sens | 76.7% sens : 90.9%  sens: 68.8% sens . 100%
(<median 6.4) spec: 80.0% spec : 56.4%  spec :72.2% spec : 59.0%
Focal score sens . 30.0% sens : 45.5% sens:31.2% sens:40.7%
(<5) spec . 90.0% spec . 84.6%  spec:944% spec:100%

*Comparison of sensitivity and specificity using each horizontal value as a gold standard for the

vertical comparisons
sens | sensitivity, spec | specificity

ofslslo] g5FEol AslEe ool e R
gl

dutd oz WA ABAY JESAEEE Holg
W SHRA] 7SR olgsten AARAYITE
A 1574w &4 (impairment), $571%59 Zae
ol (disability) 2 FeJslgry. vjsFRats= 9
A gt Ao gmol et 2JgtA ¢l HArsEAt
4 3559 JAE &4, Vel Bx1e 48
X AAE] dFE A= FoshiM FA=
o] Hrl= og)E Al ohe} vlojEka el MpER
ol 1 St M EFREE s ZB 7
o 3ai0] A H7ISAAN 5 FEV, 9 d23)
o tig Bi2E, =84 dEF(FVO) Y =39 o
3 wEe, FEV,/FVCx100 ¢ gasgyos =
2% DLeoZ w7158 AEE AE, 253, 22
o7 PR, VOmaxr}t 15 ml/kg/minu]zt &
& B4 Aol aTsHe A2HARY 0% viTe
F% d/lsegos Mee FRIATP. 1 9 o2
Utz AAEY AR R= 712ES Zdld] A}

£8ka ot 2 e AR FARIY. Hrjdkal
# 2 (maximal VO, VOmax)g #ae] S4krs
59, & JUeTsEe Wrksked Ao 3 3
g% o g el #vle} 7hamdbsEd 4E%t
F2o Aozt g W Zasbed, uZEFRSHE
FEV,3} DLco7} Aaaxsk 2 2Riseal Ay
AHE BAZ} Y3 olF £3& FA VOmax o
Zo) Vs8] d7)eEd L NI iR 84
oA Al &AL e A g, kAl A75HAL
5 QurE]l Axp) gRbe) g sagrislia o
1 94AZ g Ao ZEFTVAE} BUA} Qg
gt AR A AL 53] A WUl
AV FF Qe ENE Hole A A RE &
5L ¥ g glong 5P AR HeX gra 3y
o} T3 FFTY| 5] F8F 8ol
WA Zo w4 BAlS ABUE S/ oA
AE Aol gl FEA A= oA $EFEH] 4
=g 2R &%, 1 9 e Be W7l JlFd
A= wlzziA o]t
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71eBA 2 Bale] AAHd $E5TEE AHE
A Frlslrle ojgcln whaEny?, kg Ale]
FEV/'", MVV'Y, H&7|¢t 2 DL & VO,
max-& o= A% AL £ Aot Aidnin) Bo]
7t Ad A8 5T E oS o83y ¥
249, kg dEol A o) W75 AR VOmaxE of
3] YEQUTHE Kk Yo', 4450 Al3s
1 e o9y ArisgAAES 5T A ¢
TEHA] 9dot vlszgt H7|5Ed AR Aol =7
T 3EEEY ARE o2 5 Ju®, O'Donell
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Tt ot H8-4, 7= & A 44, 7]
o] FFe worz FEV,& 552V 22
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A H71% 2 $EEHY WA BesR ¥t
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8R1o2 QYZE olE 7t oj= Az o] HFFH
WAL A dsides S43] GEA A gow
A% vlEE Aol

E AFYHE FEV, 3 o= g wiE-g, VO
max$} dExo i WEg Y 2YGHpAabole] 4
HAFE BAHcR Reldid ot o A7t 4]
%o} FEV, 3} & o] &t HE-E2 VOmaxE 9
Z3}7] olElger, VO,max$} max WRe 243
Fole] JBAI7E FEVI(%) Hi) 2ol A= @
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g 2 wogeks Rog dAAATh A Al
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AL Atk R Qe & d7ESdE
FTEEHREIE A% T FEV,& @ Alg ol ¥
& fodstA gastel flslent, FEV(%), FEV,/
FVCX 100, DLeo 59 $4& #pol7} gl VO,
max, VO.max(%), max WR, max WR(%) 5&
FoiAl Baste] A AYisEAteRE B2
o] dAAAQ EFFEo FFTTARE AYSA
7R olfths o] At AR} fARskATH

FEV.o] Adigas zdds7 VOmaxst VO,
max( %)l FFE A= 8RAEE EAHo|] 3F
2ol Axr) AU TS vAe adYE
el & & Aot s SIS R AL
i A A7lsHAAXE, B8] FEV(%) S B%
& VXA B3 Aoz Yeikit. ol A4 &
Aol $FH 5 SEFHL 9] A AVE
FARTE B} =) FREQ 3EET I
& o ®o| B&& AARRI Oren 592 34879
asbestosis¢} AAE FA7IFEAE Role S
oz & ATolA AAAle] FEV,/FVC, DLco
Lozl A VOmaxs 42T § AU,
Ortega 59& A d7I15H MY 55 A7led8d
& Bol 399 AN AIAE dFeR &
Ao A e BN A e LT V
Omax2 Gz Hrisde B7Ele o cholA
Mz dAEA e 298 Bl A Arsrd
2% Wr15EE Hole Afds AdeFAME
AT A& ATt B AfM= Al H7
AV 2Zoz BHYE 3039 #xEe] HF V
Omax+ 17.0ml/kg/min2 2% #7% €49 7|
2] 15 ml/kg/minBc} #12, 15 mi/kg/min wlgt
£ 10" Boz VA 208 VO,maxE 7|1&E02

o
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g o= 5% AVl 308 BRER gged,
VO;max®| ojZ&xjol] that WB-go HWHFL 45%0
2 VOmax® o)ZXo)} tj3 BRee 7)Foz g
& W= 308 F 24Wo| 5 AUls $4eE BF
sHourk £ FF Arledde] ZEnit A4 Rz
= 9 5o|=g vl E o ztolr} Yo A H7]
TR &8 AT 9502 35 AVise
& FRPIE v Fevt dg Ao' AzEo gt
A A7l AAVE B W75 ES e Rele B9
= A5 AL B0l E Ao ofAR.

A7l dslglol= A, S&ef o3, HEAA
A 33 2 elgrldl o3k o)Al dgos &
FIDo| E5E ol 3] dslE T, AAAL &
T @xbe] YA AR o} BAIH A
ol Fa8 At JAd BAAEA HAE]
o] &4 2 A Hrldle vl AF|EQA At
Q AEEAAE 288 Aow AR o F
Ne&d/ AN W1EE Alole] 45 UnE ¥ &
Ol=E #A3 B9 o, Hrp|Ee we} xpol7) 3l
UL, TFTVHER ¢ B dArlF SER
71&9) 71EEC vl g% BolzolA A Ajo)
7 I3 54 ZiEe] tE viEd vE wii= o
Bolzol X g h3tA ¢5akA] & Fa 5& 1y
q, A HA75 AR} VOmaxs dA7lsed &
Aol Hrle] Ejie] 71EL ohvn ZFTAAEE o)
Agohd A& FrHE sk Aol g Aoz
A7yt 53] ZA|A ZAU B A daE 74
o= BAlA ddes B ARE 2% 5
Vg AoZ YzEo] 5T A=k APHog
BV & dokd A 715 A Y VOmax %
o A Hr1edd/ g B & & F Ug
Aoz AR, ¥ NHIEHTE =Heop Frin
Azttt B dFAe 2 sz e 3
Fabod BAEkA RYPed §F 4 Adhds B
£ HaAo] 3& Zoz oAA.

ols e Zz=z FEV, Vozmax g 35
AEE ASABTHAT JAou, A HA71eHAY

=0 2 VOmaxy ZTE2T] ARE RE3A
&% 4 glglon, 3FERY Axw o= Y
ANEEY/ A A= 78R 71E 718 Bls) »
A% g BolxdA] & Xol7t YA gol, HrbrE
FETINES WP ¢ UE AR ARG &
3 Eag ZuxHe) gl 3 A Hls A
B} 38 Anle &AL Hole SR v ole 3
&4 Bole AT Al HAE Algs)
= Aol £& Aoz A€,

8 %

re

Tl

A AR dFAENAN =7l ZFEEAE,
G AldE s AAL R AAEEHAN
old] ol| A} AEA, MR HreAARE AU
SEANV) TR ARE A WA T
Fetax WA SR A JZxEEFITEAS, L
Al #7153 2 A58 A a2
& A7E 4ok

A

HZ 270190l ofslEA] & wiuAEA 50 S,
7129 kYAl HrleA B 344 AeE AdeEd
ANEHE  olgshe  H s/ WpiEs
baseline dyspnea index 2] 2o wel A&
o] ¢lojz Ad T OB HFSEY TR ¥R
%z} 7zhe] M3 Hr)eAAk AdeEAA, 24
AE vmalgen, 4 718y 45 s ® 5ol
=& vlusiith.

AT7Zn:

A w715 A $F5FNA max WR(%), V
O;max, VO;max(%) 2 24 A7} f-28A ¥k
2(p<0.01), VOmaxo 2 FEIPS = 235
A A A7V EAAA B FEV(%)7E Fo3hA
ok p<0.05). Max WR, max WR(%) € =
A Are 25T FYFA E3H(p<0.01)
VOmax(%)°] 60% nlwke] A9-E FE5FE 319

)
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£ 9 FEV, FEVi«(%), MVV(%), max WRg}
max WR(%), % s Bol 5ol F23
Srth(p<0.05). A AFe] FUF & 54R
T Re AoE =20 g BESYS W, 2379
A A 7l eREL HEETY Zolrt gileu
(p>0.05), max WR2} max WR(%), VOmaxs}
VOmax(%)e st @it (p<0.01). =3
49} VO;maxe] AuAlFE 0.51(p<0.01), VO,
max( %)< 0.52(p<0.01)0]Q o, A Hr%
ZAAA F FEVI(%)L 041(p<0.01)th. %4
A4l VOmaxd] e AFAFE 0.26(p=0.
0002) 32, VO:max(%)o] ¥ AAA+sE 0.06
(p=0.0001)¥}. FEV, & Z+2t 0.08(p=0.01), 0.
38(p=0.0189) A} A HAZISZHAA, VO,
max, VOmax(%)& 7|1Fo2 3% AZleE&Ne
TEIEE W Hr)Ed met vz Solwr} A
o7k AL, 23 AFY FHF 2 5HE VEL
2% W% 3¢ EFS v 9k g Bojx
o} & Aoyt glslth.

2 E:

opgzt 2& Az ¢ HrleHAtegE VO,
max & g oF3y] YEH, 5AVY FUA
o] glv & ¢4BA AZITHAMY B B AvE &
& Hole BTt ofle} F5E4E Hole Bt
NNE AHEFHANE Aletd #71% &4 Hote]
FETE Fole Ao FL A2 AR, ArlE
&3971e) 71E JEEY) IETVHRE WAT &
AL Ao dAAT.
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