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CLINICAL EVALUATION OF EXERCISE TEST BEFORE
AND AFTER LUNG SURGERY*

Hirokazu ISHIWATA

(Received for publication February 16, 1970)

The author studied the lower limit of pulmonary function for social rehabilitation based on
the changes of ventilation and blood gas under the 2-step test for 3 minutes among 36 patients
who had undergone lung surgery. A further study was made on the relation between the
ventilatory function and the working status among 67 cases of pulmonary tuberculosis with
postoperative functional impairment. The results were summarized as follows :

1) Among various functional indices obtained from the spirometry, FEV,, m? showed the
closest correlation with PaO, and PaCO,, and it also coincided well with the Hugh Jones’
dyspnea index. % MVV was next to FEV,,m? The lower limit of FEV,,m? for social
rehabilitation was approximately 800 m/. Most of the cases with FEV, /m? less than 700 mi
showed hypercapnea under the exercise test. The lower limit of % MVY for social rehabilita-
tion was 50.

2) The functional limit obtained from the results of studies on socially rehabilitated cases
was considered to be as follows ; when % FEV,, is more than 55 with 95 VC more than 50
or FEV,,/m? more than 800 ml, the exercise test shows few change and the rehabilitation is
possible. Even though % FEV,, is more than 55, if % VC is less than 40, social rehabilitation
is considered to be rather difficult. Among cases with % FEV,, less than 55, % VC 70 seems
to be the upper limit showing abnormal findings under the exercise test, and FEV, 'm? 700 m!
and/or % MVV 50 is considered to be the lower limit for social rehabilitation.

3) When the lung surgery is performed on cases who can not complete the 2-step test
for 3 minutes, a considerable disturbance on patients’ postoperative daily life is expected, and
the prognosis is also unfavourable.

1) Cases with ventilatory indices almost close to the lower limit on pulmonary function
test were unable to restore their function during the longterm postoperative observation period,
and they also complained severer dyspnea. The possible amount of continuous work among
rehabilitated cases with pulmonary function close to the lower limit seems to be R.M.R. 1, but

this index is clinically not useful as V.I. is unable to calculate in many cases.

* From the Surgical Department, School of Medicine, Keio University, Shinano-machi, Shin-
juku-ku, Tokyo 160 Japan.
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HEBOABHERICTH 22T, TEF MR OMTIC
DNTOERBERHENL, NigtLEBRe 2V ToN
BaiET22 L AL LTORBEDRBO MR-
WTREORMBELRBR IR TS, BED L ZANEHA
ROMIEZIRET 518 & LT spirometry DRR» %
CAVWHLRATETWAY, BEXFREBEUOLI-6THM
BB A D1y, static /RBTRIE L h B spiro-
metry DA TRATHDOMAH D, bhbhikfER
spirometry & bronchospirometry iz X b, £ #icih
Ak S i —RIRBYIRRA MR & hn 2 TR AT EIE ik
LT, SLICEHATRRREYRD B, £08
ERE L LTOMEL RN Lico

IMEED ERIRICH B FE I 3\ Tk, ME) A M
5K & TR B M He Ik D AT X o TR R AR
REHKTGERCL Y E50THSN, MBEETECSH
STULEBATIC L 5T, BRm Y A EROREIEH
R LEHCETHHELBET 50 LI oT—E
BEOEBY A LicXvOBRM L BREROED Y&
KTHZLicEoT, BEDOMBELHETS - 2T
Do EHIMNEHERAICH LT, FRAECESY
AWMLTIhOLDEB®HREL, TOMML spirometry
HHBLRBEEYNE LT, MSEOFMOEEL L
TEWUL S DERD, DOMRITET 2 H@EES OHERN
BT EREZIBL S LRI IHLIRMEBERLAKLE
BLIERAB IOV GERBRAAE X TV, £o—
#izix spirometry, EEAMRAK, ECG 2{T/coT,
FBEEE & BEH5 IR & DBEHS B T HRIRFE T~ 2 AR
DL THBF LML o

II. ARFEELVCHARMR

1. ARN%

1) E & 6

EHAFN L FORECNTIRBEDRICEEY M
e, MBXBEECREL o, BRIBEER < 30
BATERO BT 5 Gl B, ORI Lico

2) FHEISCEBATIAR Y T/ DI EER

FEFN 36 ELARE 5 FERICERARBHT R T, SHBHERE
2 ZFERBESAD 5> B 36 GO T, Hdlk L
#ik 3 » AR CEBAMAR LTV, R spiro-
metry #{77c\y, X HITHTATIC (X £ 6 bronchospiro-
metry {7727, Thbo DEFDERE, F, X
UHRNZE 1 KR Lo

3) FHFMRIRTBEEE T

ffiF 4 3~6 H» BIC{Tis D7 spirometry DR T,
% VC<50, % FEV,,<55, % MVV<55 0 3 &fED\-
Thh 1o EREMS L TH Y, HR1EHM EvEESL

R masE KT

Table 1. Diagnosis and Sex and Age
Distribution of the Material

Pulmonary tuberculosis 30 cases

Bronchiectasis 4

Lung cyst 1

Pulmonary suppuration 1 7

Total ‘ 36

Age |32 <0 | ~0 [ ~%0 T~60 [ 60~ | Totat
I yre e R
Male ! 5 13 4 | 2 1] 25
Female ‘ 1 7 ’ ‘ 1 | 2 ‘ 1

Total | 1| 12| 13| 5 [ 4! 36
b DD 5 bhh, grRE s L HRNTFREED
BEYIALE L o iSIE 67 lic oV THRE LI, =
hODEFILHT 48 A, & 19 1T, 30~40 &fLH
56 il (84%) % T\ %o WitkEAWIMEIL 4 KM
36 7, 44LLE31 HATHOT, B 10 FTHB, =
D 5 HiEElE I spirometry %1770 {, Dik 49 AT,
B ATTARIE 35 FUCITIsV 2o

2. WRAE
1) EBHARAR

15 15 @AOEXTHE 25cm & 50cm D 2 BB
BARARY 3 5ETcbe, KB, EBRE X UG
HHCEIFETOFZ XTSRRIy 2 I HERL,
Scholander ¥ B HF AFHEBIZ X O ¥ RAGH ATV,
MEESE (V0,), MEEEE (0, removal) %A
L, #5& (VE) BEAF R 2 — & — TRdI, Fie
AER TR E MVV 1o 88iiE# (ED¥%, B5F
fHEL El p2b 7 277 2D THREIEH (V) kb1,
2o i ft Bk Cournand REHfREt* P AR E L T,
Kby, EBAREE, ATKRS S I 10 FO&8
MicBiRmY KB L 7o BRSRFSIVBEEZRE R
Van-Slyke-Neil &% CHIE L THBELFE (Sa0,) %
HHL, BESFE (Paoy), RE¥ AGE (PaCo,) it
Bubble method® iz X b J5E L1 PH 2W§FE& pH
A= —%BAWTHIEL, Rossenthal DFHIFXRDIZ L »
B L7 (pH=pHt—0.0147(38—T)), Ht {3 Wintrobe®
kb k®», &#iE % (Buffer Base) (3 Singer-
Hasting"d 2 €275 4 X b EEAYIZ KD 2,

2) Spirometry

91 Benedict-Roth # spirometer % Fi\- T, [iER
(VO), o ABmIE (MVV), —#& (FEV,,) » 5
L, BaldwinV okt h % VC, %MVV, FEV,, &
1 Bt R (FVC) Dldnb—BR (% FEV,,) »%h
FhEWH Lo VC, MVV, FEV,, OffitsEi b Riz ko
AR THEE Lo (1—#TEME/MTAT{E) X 100

3) REHERE
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Hiigh-Jones DR # A\ TH ORI & spirometer
#fl, EL VI, KIUBRSABTLOBFRYRN L1,

III. BF 3% K &

1. E ¥ &

1) BRIZROEH

VE OEB)IZZLAIBF T35 3.8//min/m3, & 13.3
Jjmin/m?, EIEH] 7. 4}/min/m? CEMEDOEHF13.5
f, 195 ThH ot VOy iz & hEH 122.6 mi/min/m?,
687 ml/min/m?, 287.5 ml/min/m3 TRKMEED 5.4 {E,
2.2 5 ThHBH, O removal TL 3 & KIS 39.6 T,
ATt 57.6 LT3 B/ 40.5 & (TR
DEREIR L TV5,

2) MEFAEROEE)

MmN REROEKMEE LT, bhbhit Sa0, (1
92%, Pa0; {x 80 mmHg #RR & L, Paco; iz 35~
45mmHg, pH {3 7.35~7.45 ¥ FERIA & L7 Sa0,
OEBIILHEF 96.9%, ARHEK 95.6%, AMES 5
H9.2%, R 10 8 96.6% & ERGEEACEITZH
THhiBEB YR T3 ¥ 3, pH i3 7.42-7.40-7. 43-
7.43, Pao, i1 93.2-92.2-93.4-91.0 mmHg, Paco, (2
38.6-39.2-38.2-38.2 mmHg & RAEEOEM %R Ll

2. FHERIESHATARL T O IEH

1) EBARFIEF

FREEDOI-DEB AT 1~2 5Tk Li-fEFIE
WEi36l, WEIBPTH Do % FEV,0<40 (236, 41
~50% X4 BIThELV LEEOFHEEY ok’
AEEELYRT DL, % VC40 LITFi164, 41~50
% 2ABITHhERL v LEEOHREBEEYE T 5 ER
Thdo BEDHE»S % FEV, 12 50 ¥ FRLL
Fig. 1.

(a)
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T SR FOIEM#i 7 (FIENNELSET LT
DEE LTI b TcV s BB TRTLRERDLE
THoto £ TEB AR A UL LA EBO MBEEA
%% &, hypoxemia+hypercapnia % 744 o 7 ff,
hypoxemia % B2 & Did 2 T, i %3 0F HER A
HEDLEERAN BV Lo LIATIRRIE Licicd b
THEEDERENS 3 AEE LI,

2) MBEHREROEH L BLA M

EH) ATTHBRICR 2 7o 60 AIDMBEH A DEFH %25
& B ATHBIC R LB LR LIGEANL, 558
I ERECRRLTW50T, AHAKEEOD
WH AFEE spirometry 2645 Wi &5 L D8 D
BB L Tahi,

a) BIRMBRESE & DBAR

% VC LoBAtRE A B &, % VC 80 LI ETit&ME
HiE%ZARL, 40 LLFTCi2 3 X T hypoxemia %3 %
7%, 80~40 DRI TIXHEMMNEDL It (B la)

% FEV 0 i220W TXB 6 A 7 BARIE RS S g\ a8,
55% LAT&7cnL 60% (7%H) »% hypoxemia # 7% L
Tkh, EHARPIEAXIMLD & 70% A bh
DREXFRL TS, LA >T %$FEV,, 1i255%1
DORAL LTILKRHTILEN LS, (K 1b)

% MVV L oBAGRiz % FEV,,, & [ % 7 HE5468
FRIXED LRIV A, % MVV 50 LITOERIL 66.6%
(8 ) A hypoxemia #/RL T35 (& 1c), FEV,,/
m? ZDoWTHRBE, 1,400 ml L Lz T XRTERBERR
L. 1,400~800 D[ Tix 21% (6 i) ic hypoxemia
BB, 800ml AT L5 & 73% (13 Gl), 700 m!
LATTix 80% (861) MRERRLT, FicHBENZD
bha, LhLBRESEETORE X FEV, o/m? 0

Correlation between Pa0O, and Ventilatory Function

(b)

FEV..
(C) (d) . % 1.0
100 ° R *. « = 100 s
. . : . ) .
80 Te - - - ‘e 80 s o . =
o ©o © oo
) o [ . .o . °
60 ° ° 60 %
1 1 1 1 1 1 1 1 1 1 1 L L 1 1 1 1 1
20 40 60 80 100 400 800 1,200 1,600 2,000
%MVV FEVi,0/m?

QO : with hypercapnia
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P ERAMFRIRRED LR (K 1d)
b) Byl KB R 3 E & DBAGR
1ic hypercapnia %5 3 D¥OHITRLTS 5,

% NC, %FEVy/m® L xR 7, %MVV Tix

50% LIFT 66% (6 %), FEVy¢/m? % 70.0m! AT

T 78% (7 ) »% hypercapnia+hypoxemia %% LT

X bH, FEV, /m? 2@/ BIR%RD 5, DS hyper-

capnia DBEIXE & LTrPHEIZER LT FEV, o/m?

WP LTVWEHENELL, T-rRHEEY & T

BRI X o THEND B,

c) Bikm pH & ORI
ZIREL OMIIZIEL2EMNHL, —F LAV, DL

AABAREHIC hypoxemia #7578, hypoxemia+

hypercapnia ¥ /RTHDOIEFIZETIAE LV
HEDRSHS, Pa0; OB B L KD

HBA H B ik FEV, o/m? ¢, ¥R

Fi3 800ml ¢Hh, 700ml PhFTiz !

hypercapnia #4£5 X 51278 %, R\ T

% MVV CxoRRIX 50% T hypoxe-

mia+hypercapnia {5 X 51T/ %,
3) FRARAEROEH
EBATEED Pa0;, PaCo; ofiEip

& normal $, hypoxemia £, hypoxe-

mia+hypercapnia oD 3 #ic 5.7 T,

BRI A EROEE " At
VE | normal P £ 4.7~17.5~

12.7 I/min/m3, hypoxemia $¥ 4.9~16. 4

Normal group

Wi sk KAD
IZBHS RV, (B 4)

A AR RO AT, EERMOMENE D XD D
¥, MBHORY L HEBE D 5 hicv 2t % FEVL,
55 LI FoEfACmpian By T b O ik Heaatl
Li-fli%R L, LMisp VES5.0)/min/m?, AT$ 15.5
I/min/m?  EEERAEOMMAPIE L, £ IO,
remov. (XZME5 35.7, AT 40.6 £7ch, AMHOD
MMM AP L, BABBOETERL T 5,

4) EBATRRA O R IERRF

FRBRETREBECOVTRET 51D, %
FEV,, 55 ¥R L LT, AAMEMEOREY, $1
I 9% VC80 LT, %FEV,,TOLLL, 28 %VC
80 Il ¢, % FEV,,70~55 ¥7:ix % VC80~60 T,
9% FEV,,55 LI, #38 % VC60LITT, %FEV,,

Fig. 2. Changes in VE

1, Hypoxemia + hypercapnia group
20

A

1 1

~12.7 l/min/m3, hypoxemia-+hypercap-

nia B 4.9~15.1~10.8//min/m? & 7¢

h, AfH, ERERBOEBIIIERLD
EBDENEL—E LIV D, EEEs
SEOHIE hypoxemia BEHiL 7o\
ERRL, W2 ERESL ZREO
3.5 ECERBILAKTHD, (K2)

VO, % % % B normal % 135.2ml/
min/m2, hypoxemia # 139.9 ml/min/
m2,hypoxemia+hypercapnia 146 ml/
min/m? L E#EXRL, AfFzEzh 20
% 656.8, 534.8, 598.3 ml/min/m? &
7t b, hypoxemia #, hypoxemia+hy- ml
percapnia BFDHMA A\ 2, BED 600
ZRBDL IV BEMOMEIRIESD
EhHH—E LV (K3) 400F

0, remov. D ZHHix normal F 34.9
~45.2~35.5, hypoxemia & 33.7~44
~34.0, hypoxemia + hypercapnia ¥

400

2001

During After
exercise exercise

Fig. 3. Changes in VO,

4
Normal group **

ml | Hypoxemia -+ h):percapnia group
6001

400}

200~ .

34.6~46.5~32.8 r7ch, EHHICH Rem
RTAMFOHMI I, £HICE

After

exercise

During
exercise
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Fig. 4. 03 Removal

Normal group
60 60

oF .

20k : = 20

60k Hypoxemia group

“r /\

Hypoxemia + hypercapnia
‘ group %, PaCo, (3 37.0~43.1~32.2~35. 3 mmHg,

201 .
Rest During  After
exercise exercise
Table 2. Results of Ventilatory Functional Tests
% VC |%mvv| FE%..» FEVi.o/
Group 1 (9 cases) Mggn 4| 108.9 ‘ 74.0 | 1654
Group 2 (18)
Obstructive ( 6) | 89.8 | 94.7 | 66.2 | 1446
Restrictive (9) | 69.7 | 83.5| 80.2 | 1291
Mixed (3| 67.0| 72.3| 65.5 895
Group 3 (23) '
Restrictive (20) | 49.8 | 67.8 | 79.8 908
Mixed (3)| 52.7| 61.3| 64.4 786
Group 4 (10)
Obstructive ( 2) | 84.0 | 56.3 | 46.0 959
Mixed (8 56.1 | 45.6 | 52.2 632
Note : Criteria of 4 groups
%VC - % FEV,,
Group 1. 80~ 70~
2. 80~ 55~69
60~79 55~
3. ~59 55~
4. ~54
55 Lik, %48 %FEV, 55 UFO4BCAIT, i
BAAHEBOEBHZER LI

% 2 iz spirometry ZE{EDFBZ ZHINTR LICH,
1 BOLH)L Sa0; 97.1~95.3~95.8~96.0%, Pao,
91.8~89.1~91.8~92.3 mmHg, Paco, 36.2~37.8~
35.5~36.5 mmHg, pH 7.42~7.34~7.39~7.40 & /g
DI RTEREBEHAADOESH T, [Bp'ly b 48.9~43.2~
44.3~46.1mEq/l L b THEHTHDOATHS (K
5)0 2 BIREHREEE 96, BETFHEE6 S,
BERAHEEEIHAT, SMVV 23T 65% k%
RL, FEV,/m? i1 89% (16 1) »% 1,000 m! LI ET
%5, Sa0, DEH) T 95.8~95.1~95.7~96.0% L b
i T %A, PaOg i3 91.6~86.9~90.3~85.0 mmHg
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Lieh, AMIH%IC hypoxemia A%5 (3B 5
hoe 50HICINZLALERMBEICHE LT\

pH (% 7.44~7.31~7.38~7.41, [Bg*], 48.2
~44.9~46.9~45.8 T, [ZIEE M TWHADOE
Wice y¥5n, 0; debt Z X ¥ 5 -
2, 5BIEEBRET LS v — S RDMEA LT
ThDhh B, (H6)
hypoxemia #/RTHEMRND 5 b 4 Flirifik T
LD B\ O IEMIERNELA S B
LIS BHLTWBDT, Hk3» BHEHTILE
R RCFREROLEL T+ S ER LT, AT
HKROBRYRELRTHENDL D, HI3 T
WRERE 20 §l, BAKME3IHFT 96% X
% MVV 50 Ll T, FEV,,800 LITFixiziE¥
BT Do Sa0; DEEL 95.1~92. 8~94. 9~
95.4%, Pa0, 89.9~85.3~92.9~90.6 mm Hg, PaCo,
38~41.8~37.9~35. 3 mmHg, pH (% 7.42~7.31~7.34
~7.40, [Bg*]p 46.6~42.1~42. 4~43.7mEq/l L 7c D,
HoP LB RBERT S Mol 7F F— S ADEA
¥RTLON, AMEE S5HRCLEH 5L B (B
7)o ATEMKRIC hypoxemia #/x3 o 7#l, hyper-
capnia #$ 5L D 1ML 35% KRB LEHHIAED
bhbo

%VC THBHE 50% LAEXRELEAZL, %
VC 50~40 Tix FEV,o/m? 800 m! [ Fitmksiic &
BERL, %VC 40 LUTL/cs LEFBEOEHD D
DIXBHL I FAPIFHEE 2§, BAMES
8 ¢, FEV,,o/m? 800 L\, %MVV 50 S Do
X3BIDARTSH D, Sa0; DEET 96.1~90.8~94.3~
94.1%, Pa0, 85.3~78.3~94.1~85.5 mmHg, Paco,
41.5~49.5~41.6~38.8 mmHg Lich, %@+ T
hypercapnia #7533 fliXEAMKESY &6 LiciBK
L, KEEAOHRVC-ZREXHEAHMERIEC b %
SHTAMERITITEH A hypoxemia+hypercapnia
HRLTWEA, 55%REEREIEE L T
%o PH (% 7.40~7.27~7.27~7.30, [Bg*]y,46.4~42.0
~42.0~42.4mEq/l t7ch, ATMES% X H»RYAEEF
ZIR LT F F— P AOEASHLS, EEDERD,
ZOBL BVCT0 LYTLieh L 2FIMBEHCEE LR
3, FEV,o/m? 700 LU TF&ich &, $MVV & 50 LLF
#/~ LT, ¥E#7c hypoxemia+hypercapnia % £ L %
TEEENDETHEEL L5, (K8)

El, VIR DWW CEABAICKRET5 L, 180 EL2
20.3~29.8 Fi5 24.5, VI i3 62~84.0 Fi5 73.2 ¢
Do H2ED EI (X 34.8~59.2 F¥ 31.4, ¥3 8
1% EI 24.6~57.7 £ 36.7 &icdo VI OFHIZE
28 52.3, H3F 4.4 C, WHYBA UL TRHRETHE
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Table 3 Grade of Ventiratory Function
before and after Lung Surgery

_Preoperation| Group | Group | Group Grm:; -
Postom 1 2 3 4 jfnﬁl_
1 1 2 3
z 1 3 7 4)
3 1 6 (10)
| 10 1 185
4 (6)
8 1 84
I (M)
Total R ORRUORI
Postoperation ’ Pnea:;'o;ec- Lobectomy '—T:loar;;o-
Group 1 ] ‘ 3 !
Group 2 3 5(3) | 201)
Group 3 14E§% S (¢) 3(2)
1 () 3)
Growd | 'm 3] 12
(8) (6) (6)
o Bep | 20 o2]

( ) Abnormal, [ ] Cases who can not complete exercise
test.

ThTws VI 40 LUFoERS 12 f (32%) 2D
bhdo FEARD El i 37~66.6 F¥5 56.4 THH,
VI 40 LIF58 HETENSFTLOARS T E & /«c
60

5) BRI L FHHTR

FHRAOBRIABEREEZOREYF4H R Z L
BEIL, FIFH6H, F2WI1161, £3R100,
FARIPI I B, EHAR I X 7, hypoxemia
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DREFUIHEZILIZEDE#MAEL & frotze HiIT
BIWRHAL SO, X3TROZL AN
DIEEBUCBBHLMHTRIC L B 2i2kev, WHWIERD
DERERR4DZ L L, VC, FEV,( i3iEPFFF LT
50 BIBIUHW2HO L DI EGHN S, B34
DA B MVV DETIZH 2 Fiz ¥ EH TV A
RIZIZENELL, 2U+BRAOETIELL, #F
EINDO ATz DERNT S MVV 40 LT Ch
60

3. MERBIAMEET A>T

1) BIWECHB

COREONRL oI 67 FIORRISOBRIL 91%
BHLTV 3, WELOBREXEB LT % VC 12 1%
BlE, %MVV 12 5% LIEXMME 2ic L. EiRES
LR D % VC, % MVV, FEV,, OB Y %5
&, % VC ixain 33 §l, A 11 B, RE 5 FITH
mF23onEL, MV ixin 16 &, ¥ 13 #,
TE 20 ITTREE2IMPT 5L DH %\, FEV, i
% VC LRkDERATHINTS 302 31 ARDSh:
(B9)o AN ENENOMBME RS L, % VC 2l
YIBRT 22 Bl (78%) AINT %245, Bas#iTix 10 41
(50%) % B BT Fic\o F ORI T 3%
Tdhbo FEV,, oW THRAKDEAI AL N 5. %
MVV 2B CRAEE MM L b o2t 24 6
(85%) 50, MBE TIIARE T3 Lich ot
17 61 (85%) H#ET 5,

2) BEEELERESEERK

REERRFIC 1T 5 RAM SRS 1 BE18% (1161),
2 55.3% (34 #1), 3K 25% (15 ), 4B 1.7%

¥ /ziX hypercapnia # /R LcbD% Fig. 9. Changes of Ventilatory Functions
REALITBLEEIDZLL, H3IN % VC % \MVV 1 200 FEV, /m?
iX % VC<40 DIEFITH Y, REH L 100F 100 '
D 0% iXEABHCELT 5, 3 80 8ot .7 1000k
— 1 WX,
CDSLEBAEAREPIE LICE £ 60 . 60 S soor
AREXIGEEBRE T 1 fA S EICE ‘z 40} :: 40} . ) 600
BLTVW 555, hgctagon £, | wof T wk
E%Mﬁ—c’g 31 ﬁm ti‘é‘iﬁ,@‘% 0 1 1 ! " 1 1 1 1 L0 1 1 1 1 1
PR ZIECH Bo = DIZERFELLSH 3~6 months after operation
Table 4. Rate of Decrease of Ventilatory Functions according to
Preoperative Function and the Method of Operation
Pneumonectomy Lobectomy Thoracoplasty
vC MVV FEV, , vC MVV FEV, vcC MVV FEV,
Group 1 43 32.8 29.6 14.4 9.1 12.6 9.2 13.5 8.0
Group 2 27.4 22.6 24.1 11.9 9.9 11.1 24.9 23.1 28.5
Group 3 20.8 23.3 20.8 21.0 10.6 32.0 +5 +21 10
Group 4 31.5 22.6 27.5 18.6 22.3 19.1 19.5 19.6 20.7
Mean 25.9 22.9 28.1 13.6 10.2 13.7 \ 9.6 | 19.7 18.9
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Fig. 10.
and Dyspnea Index
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