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[ ABSTRACT]

ovascular disease (CVD) patients.

Aim To develop a peak oxygen uptake (VO, peak) prediction equation applicable to Chinese cardi-
Methods This study was a retrospective multicenter study that included 21 402
CVD patients who underwent cardiopulmonary exercise testing ( CPET) from 20 hospitals between January 2018 and De-
cember 2024, and randomly divided into a development group (n=14 981) and a verification group (n=6421) at a ratio
of 7: 3.

suitable for Chinese CVD patients, which was compared with prediction equations established from other cohorts.

Multiple forward stepwise regression analysis method was used to establish a VO, peak prediction equation
Re-
sults This study incorporated age, sex, height, body weight and CVD diagnosis as key influencing factors into the predic-
tive equation, resulting in the final predictive model; VO, peak (mL/min)= 246.206— (9. 858Xage (years) )+(187.643x
sex (male=1, female=0) ) +(4. 500xheight (e¢m) )+(10.250xweight (kg))+(94. 969%SA (yes=1, no=0))—(39.293x
PCI (yes=1, no=0))—(110.124x MI (yes=1, no=0))—(208.447xHF (yes=1, no=0)). Adjusted R* =0. 51,
SE=264.0 mL/min.  The validation group analysis showed that the Wasserman prediction equation (152% ), Friend
healthy population prediction equation (197% ), Friend CVD prediction equation (117% ), Chinese healthy population
PUTH prediction equation (292% ), and Chinese healthy population X-ET prediction equation (109% ) all overestimated
the VO, peak of Chinese CVD patients, while the prediction results of the Chinese CVD prediction equation (104% ) de-
veloped in this study were closer to the measured values. Conclusion This study developed a VO, peak prediction

equation suitable for Chinese CVD patients, which has smaller prediction errors compared to existing equations and is more

suitable for the Chinese population.
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O ML 9 ( cardiovascular disease, CVD) J&—
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TH,
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cardiopulmonary exercise testing; prediction equa-

1 BT E

AR ANEE

AN2018 £ 1 A F 2024 4 12 Ak E &
20 FE I 21 402 i) CVD & # #7 CPET % 42, Fr
ANAZRAE R E R CPET KB HAT 2T, &K
HRAETERE TR, TARFEANE LT
FHEABREHE TR EWERRE; T
ANMNAGRERKERRAULAE ZBREERK
FHEF _ERREFTELZRCTERES £ M0
1 [F & (5 KY2025-031), &5 5H K ER W
BEHZ AR FTE AERERFELTH TR
M HREEERELRELARIENAERY
B ARBERLTEE A HANLRT R, WA E
(1) H AT BE £ & A& 0 AL 6 ( myocardial infarc-
tion, MI) |2 & 74K 3 Bk /- \ 76 97 ( percutaneous coro-
nary intervention, PCI) /& /7 % 38 (heart failure, HF) |
A E AL & (stable angina, SA) 2 5 W o H i
CVD; (2) #& B 47 F W A S k3 475 K R %1 #&
CPET; (3) #7630 ~79 % = ] (4) S 1H % &%
# t, (respiratory exchange ratio, RER) =1.0, 45 X\
#9 CVD 7@ 4% MI PCI HF SA & A fih, Bk 2 X
T MI 3 Bl 35 BT R T MI By B L R
%1t PCLE k3R & 1t HF oy & 3 PCL £ 71 4 # %
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T PCLF AR A #H, H R & ML HF B9 £ %
HF % 5|4 fr A 443 HE th 2%, T H R B ot 4
JF ML PCI 3 SA By £ 4 ;SA K5 A5 ) SA B &
%, HE%A ML & HF #3 PCIL ¥ 09 B 3 ; 2t £ 7
| H 4 & F PCIHF MI SA X 1T % th B % 4,
KA RS0\ 21 402 1] CPET % 4%, & i M AL 4
Tk BEEFT0% (n=14981) th Z R F A T
M2, A 30% (n=6421) th R # H T 3
ik
1.2 VO, peak FEX

% A % %, & (maximum oxygen uptake, VO, max)
XHREAHAZHEA, EEHEH KRBT,
VO, max i MRFZH FHMEHRZAETRZA
I fb 3K IS E B, 3% E & (oxygen uptake, VO,) F F
FEHHFEHWT EAFHEATE, B 1 min A A4
Kk VO, £1H<150 mL/min; } ¥ R 1K E %, 7]
F A4S PR £ <2 mL/ (kg - min) & 7, A, #
NEFZREFEEHEMRRES, X VO, KB AT
&, WE B R E VO, B VO, peak, 7 T % 3R
¥, % B AL B VO, peak &, V& 31 % R DL
#—F 3k F| VO, max, F ¥ IE /K3 % LA VO, peak ¥
AR H BB H BN ERA,
1.3 CPET

KA FE BATE I REERRH M CPET, % #F
N HE A EE A RBAERAT, TA R
1 2 EG I 2 2 R AT B9 QIR 5 ) 32 s Av )
7N 20k 25 AE U AR A BB (0 B 3B 3R
Bl R AL S B A B E R R AR R)TO ) AR A AR
FORAERFOCHALTERREREREDPHER
EBEAER _AhmHREES N, AR
AERESNTE EMRERE, R eRMEA
CPET #% & Y % VO, % 4545, % A Ramp 7 %, 54
B ATHRASEN 1/8 F 1/12, B AR R B
KN 8~12 min, RIEKFLEHATHEZRHE HAR
AR R B 2k

CPET & &# A #h ol A RKEMN
AN (1) B R 2R 8 A 3 min, R E#ER
ATHQEFME;(2) & . T A B FE 3 min;
G)RAFTH B EEaBE AT, EEZRK
# B IIER R F 5 (4) WA B KR IAT T 577 B
3min 5 # 43 min, FIAMEHERETRFELET
TrRE, B & AR B & b BOAR A B AE, DA 1R B3R
FE R R R TR AN,
1.4 SiH=Z40H0

EFREF K% 0 ZE F B 7%

# VO, peak Tl 77 72, 49 N % &84 F i A
g% KEXCVD L, HiFfZr BN RELES
EARZE BT 10 T XRIETE R B T RIER =
(root mean square error, RMSE) , ¥ £ RMSE # /)t
MAENREER FETZEANMEX T ENE
Bl 30742, ARiE 4P, B F WO E b LA
B 4 b T B9 AT M 1R 2 (standard error, SE) A
K AB HE R R E R B R AN AKX A B (intra-
class correlation coefficient,ICC) 3 iF ff A< #F ¢ g #
AR M A, I 44 Wasserman 7 721" Friend # &
AE 7 21 Friend CVD 77 2170 o [3 4 A B
PUTH 77 #2 1%/ Fu o [& f# ¢ A 2 X-ET J7 212 Ul
By VO, peak 5 5Ll VO, peak 34T 2, BT £ %
I P HEAT B AR AT, 3% BB R CVD 9 7 3 R
HAT UM

EAPAWNELET B xxs ko, 418 i %k
Aol ; FESH A NELR EUF i TS
L4tk 7=, 41 18] th 2 % | Mann-Whitney U £ 35 4
XL EUBA (%) %k7, AELEXHFF %,
WA P<0.05 H R F Rt FE X, FrA Gt o
HRA R43.2HBETR,

2 # B

2.1 BEELKESE

AT A 21 402 #i$232 CPET 1) CVD &
=L HA BAYER B R S AR HE 2L (body mass
index , BMI) 2.3 & T2, B PE PC1 MI & HF 19
Fo S T ok, W B Ak SA K HoAls CVD B 5
EART e, B VO, peak K038 Tk (1
P<0.001;5% 1),

FERH (n=14981) H5EIELH (n=6 421) {E4F
W PES] B K BMI K HA CVD 25 2R R E
TR EER(P>0.05), k45 %4 M
VO, peak SEMME 5> 514 1 269. 2 mL/min Fl 1 270.0
ml/min( £ 2)
2.2 ®[ECVD HMl AR E T

B Z2 0T ) [ H A3 B 45 3R WoR AR 5
B& MREA CVD 2 WX} fill VO, peak 4 [HIH J7
FRA W DTk (R 3) . BEE AL B,
RMSE M 310.9 %% 264. 0 mL/min, MiFAk 28 &
] ) 22 FE LR M ARG T 22 K R T (vari-
ance inflation factor, VIF) , BT 748 & 1Y VIF {HI K
T 5(HmmfEN 4. 44 ) | FRWIBAURAETE ™ 8 1y 2k
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PERE, HE CVD BE B VO, peak TR J7 FE K .
VO, peak (mL/min)=246.206~[9. 858 x4F#E (%) ]+
[187.643x MR (B =1,%Z=0)]+[4.500 x & &
(em) T+[10. 250x4AK T (kg) ] +[94. 969xSA (=1,

75=0)]-[39.293xPCI(J&=1,7=0)]-[110. 124x
MI(/&=1,7=0)]-[208.447xHF (f&=1, 7 =
0)], W*J5 R*=0.51,SE=264.0 mL/min,

& 1. E CVD BAFI R IR M
Table 1. Descriptive characteristics of the Chinese CVD cohort

Wi BEik(n=14562) L (n=6 840) P
W % 57(50,64) 59(52,66) <0.001
B85/ em 172.0(168.0,175.0) 160.0(157.0,164.0) <0.001
R/ kg 75.0(70.0,84.0) 62.0(56.0,69.0) <0.001
BMI/ (kg/m?) 25.8(23.8,28.0) 24.2(22.2,26.6) <0.001
PCI/[ (%) ] 3618(24.8) 1025(15.0) <0. 001
SA/[ (%) ] 5889(40.4) 4234(61.9) <0.001
HE/[ (%) ] 1256(8.6) 414(6.1) <0.001
ML/[ (% ) ] 3017(20.7) 580(8.5) <0.001
HAth cVD/[ (% ) ] 782(5.4) 587(8.6) <0.001
A RER 1.1(1.1,1.2) 1.1(1.1,1.2) <0. 001
VRO (K48 129(116,143) 134(120,149) <0.001
VO, peak SZI{H/ ( mL/min) 1386.0(1 160.0,1 650.0) 1 050.0(876.75,1 242.0) <0.001
VO, peak SZM{E/[ mL/ (kg - min) ] 18.2(15.5,21.5) 16.7(14.2,19.6) <0.001
thE CVD JrfE VO, peak FHME/ ( ml/min) 1414.4(1265.6,1571.3) 1076.5(942.2,1202.2) <0.001
i E CVD 78 VO, peak FIU{E/ [ mL/ (kg « min) ] 18.5(17.2,20.0) 17.1(15.3,18.8) <0.001
Wasserman J5 2 VO, peak F{EL/ ( mL/min) 2182.9(1926.1,2 460.8) 1336.5(1211.2,1 480.5) <0.001
Wasserman J5F£ VO, peak TRIN{E/[ mL/ (kg - min) | 28.7(26.1,31.4) 21.3(19.3,23.7) <0.001
Friend CVD 52 VO, peak FM{E/ ( mL/min) 1646.4(1447.9,1 864.9) 1113.6(986.7,1 256.2) <0.001
Friend CVD J5#2 VO, peak WM{E/[ mL/ (kg + min) ] 21.9(20.2,23.6) 17.9(16.3,19.6) <0.001
Friend fitEE AR VO, peak HIN{E/ (mL/min) 2849.6(2574.8,3 155.5) 1662.3(1492.0,1859.1) <0.001
Friend filtfE AR5 2 VO, peak THINE/[ mL/ (kg - min) ] 37.8(35.1,40.7) 26.8(24.1,29.8) <0.001
o = R AR PUTH 7 VO, peak TRIU{E/ (mL/min) 2884.6(2 678.3,3 090.4) 2 183.2(2 056.8,2314.0) <0.001
rf g A PUTH 572 VO, peak Filill{E/[ mL/ (kg + min) ] 37.8(35.5,40.3) 35.1(32.7,37.5) <0.001
rf g A X-ET 7572 VO, peak HII{E/ (mL/min) 1528.8(1394.0,1 650.7) 1016.0(921.6,1 123.7) <0.001
of E g A X-ET 52 VO, peak HIN{E/[ mL/ (kg - min) ] 19.9(19.0,21.0) 16.2(15.1,17.4) <0.001
% 2. FFRBFNLEIELHR IR E4FAE
Table 2. Descriptive characteristics of the development group and validation group

WiH JFE4H (n=14 981) IAE4H (n=6 421) P
R % 58(51,65) 58(50,65) 0. 064
P/ (1% ) ]

Erg s 4776(31.9) 2 064(32.1) 0.716

Hik 1 .0205(68.1) 4357(67.9)
B85/ em 169.0(162.0,173.0) 169.0(162.0,174.0) 0.750
e/ kg 71.0(63.0,80.0) 72.0(63.5,80.0) 0.760
BMI/ (kg/m?) 25.3(23.2,27.7) 25.3(23.2,27.5) 0.803
PC/[ (% )] 3262(21.8) 1381(21.5) 0.678
SA/[H(% )] 7 058(47.1) 3065(47.7) 0.413
HF/[ (%) ] 1147(7.7) 523(8.1) 0.233
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TiH FFEH (n=14981) BEUFEA (n=6 421) P

MU/[ (% ) ] 2547(17.0) 1050(16.4) 0.253
HAh cvD/[ (% ) ] 967(6.5) 402(6.3) 0.616
4 RER 1.1(1.1,1.2) 1.1(1.1,1.2) 0.301
WEAELCN R/ (/4 130(117,145) 131(117,145) 0.414
VO, peak SEPE/ ( mL/min) 1269.2(1032.5,1530.8) 1 270.0(1 040.0,1 550.0) 0. 160
VO, peak SZM{E/[ ml/ (kg - min) ] 17.7(15.0,20.9) 17.8(15.1,21.0) 0.130
FE CVD 5 VO, peak FM{E/ ( mL/min) 1305.2(1119.7,1492.5) 1307.5(1125.2,1 500.9) 0.429
HE CVD 72 VO, peak TI{E/ [ mL/ (kg * min) ] 18.1(16.7,19.7) 18.2(16.7,19.7) 0.389
Wasserman 752 VO, peak F{E/ ( mL/min) 1939.3(1471.2,2315.8) 1952.8(1478.3,2325.8) 0.355
Wasserman J7 7% VO, peak Hiil{E/[ mL/ (kg - min) ] 26.7(22.9,30.1) 26.8(22.9,30.2) 0.404
Friend CVD J52 VO, peak Filil{E/ ( mL/min) 1481.1(1197.4,1757.7) 1486.3(1197.3,1 763.3) 0.480
Friend CVD A2 VO, peak W&/ [ mL/ (kg + min) ] 20.8(18.3,22.8) 20.9(18.3,22.9) 0. 409
Friend fEtEE ARE 72 VO, peak FM{EL/ (mL/min) 2597.0(1 885.6,2991.2) 2 601.5(1 886.4,3 004.0) 0.439
Friend fi i AREJFE VO, peak TRINE/[ mL/ (kg - min) ] 35.6(29.7,39.2) 35.6(29.6,39.4) 0.507
o = R AR PUTH J7 % VO, peak TNE/ (mL/min) 2691.3(2297.2,2988.6) 2707.3(2297.7,2987.3) 0.431
o E B A BE PUTH 582 VO, peak FME/ [ mL/ (kg « min) ] 37.0(34.5,39.6) 37.0(34.5,39.6) 0.737
o [ fdt A X-ET J7R2 VO, peak TIAE/ ( mL/min) 1402.2(1128.6,1 584.5) 1412.1(1131.9,1586.1) 0.497
o [ fat e ABE X-ET /72 VO, peak BU{E/[ mL/ (kg - min) ] 19.2(17.3,20.5) 19.2(17.3,20.5) 0.598

x3. EH M. B EEFM CVD E3FN VO, peak B
ZITEBIE S E PS4
Table 3. Multiple forward stepwise regression analysis of
predicting VO, peak from age, sex, height, body weight
and CVD types

WH RMSE/ ( mL/min) R? P !
K/ kg 310.9 0.321  <0.001 52.041
EE % 291.5 0.403  <0.001 -52.769
SA 282.4 0.440  <0.001 12.747
P51 269. 1 0.491  <0.001 34.883
HF 266. 4 0.501  <0.001  -21.444
MI 265. 1 0.506  <0.001  —13.249
BH/cm 264.2 0.509  <0.001 11.923
PCI 264.0 0.510  <0.001 -4.305
2.3 HHAMTNA AR

TESIEE AR, R CVD T PRI E(T 3116 ml/min)
FAEIT SSIAE (1 315.6 mL/min) , Wasserman J7 ¢,
Friend CVD J5F2  Friend {85 A#F 7 #2 g A
¥ PUTH J7 A% Fi v [ g Fle AR X-ET J5 2 1 1500 {8

(1939.9.1496.1.2508.7.2665.6.1371.0 ml/min)
YIS0 B (1 311.6 mL/min) . " E CVD J5 &
) Pearson AHC 22408 0. 71,1CC 7 0. 68 ; Wasserman
Ji#E Friend CVD J5 2 , Friend fg@ 3 ARE T #2E b [
e AHE PUTH B A [ g e AR X-ET 72y
Pearson 3¢ 22 8047 51 4 0. 64 .0. 68 .0. 63 .0. 64 1
0.65,ICC 43515 0.31.0. 61 .0.09 0. 10 F10. 62;
E CVD J7 AT Y Pearson AHIE R EH ICC & T
HoAb Fsoi FfE . AR5y 2 e i E CVD R
XA B VO, peak TN E 43 ELIh 101% , 5
SN AN A B B 51 ; Wasserman J7 F# | Friend CVD
Jr & | Friend {8 HE AR 7 F2 B v [ i BB PUTH
TR RIPE S E CVD B VO, peak BIFETE
AR B S A, Forb 55 PR 10 & 4 L A3 5o 157 %
118% ,206% . 267% , % P 43 5 4 128% . 105%
160% 316% ; 1 E gt R A X-ET 77 2 ) 52 20 14 53]
Z5 X BB E VO, peak R EAL (110% ) , %t
THERE N AMAL (97% ;3 4)

F4. FEMR VO, peak LMESEHFRETNENLLE

Table 4. Comparison of measured VO, peak values and predicted values from various equations by gender

WiH B (n=6 421) B (n=4357) Lt (n=2 064)
VO, peak SZM{E/ (mL/min) 1 315.6£376.0 1390.0(1169.0,1 660.0) 1 054.0(880.0,1251.0)
VO, peak SZM{E/[ mL/ (kg + min) ] 18.3+4.3 18.3(15.5,21.6) 16.7(14.3,19.6)




CN 43-1262/R " EFIkAE LA 2026 4E55 34 555 6 1) 511
T H BBIE (n=6 421) b (n=4357) LM (n=2064)
HE CVD J72 VO, peak TME/ (ml/min) 1311.6+270.1 1419.9(1266.7,1568.1) 1079.6(946.7,1200.3)
HE CVD I VO, peak TIE/ [ mL/ (kg * min) ] 18.2+2.4 18.6(17.2,20.0) 17.1(15.4,18.8)
1 E CVD F#8 VO, peak HWiill B 4L/ % 104 101 101

Wasserman J7 1% VO, peak Hiill{&/ ( mL/min)

Wasserman 772 VO, peak Fiil{E/[ mL/ (kg + min) ]
Wasserman 75 & VO, peak T F 43 kb %

Friend CVD J7 & VO, peak Fiill{&/ ( mL/min)

Friend CVD J7#2 VO, peak Hil{E/[ mL/ (kg + min) ]
Friend CVD J7#2 VO, peak Tl & 43 ./ %

Friend gt AR TE VO, peak HI{E/ (mL/min)

Friend {5 ARE 7L VO, peak FHME/ [ mL/ (kg + min) ]
Friend f8EEE ARETFE VO, peak TN E 73 /%

HP ] R A BE PUTH J72 VO, peak TN{EL/ ( mL/min)

Hh E AR PUTH J5#% VO, peak TUAE/[ mL/ (kg + min) ]

vp [ file e ABE PUTH J5 2 VO, peak TN B 43 H/ %
rp [ {5 A X-ET J7R2 VO, peak TIIAE/ ( mL/min)

rf E g HEARE X-ET 752 VO, peak TIM{E/[ mL/ (kg - min) |

v [ fil i B X-ET J5F2 VO, peak TN E 43 H/ %
RMSE/ ( mL/min)

HE CVD

Wasserman J5 T

Friend CVD J7 2

Friend filt & A 5 72

[ R PUTH 5

L R X-ET R
Pearson FH &R %L

HiE CVD 5 e

Wasserman 75 2

Friend CVD J7 2

Friend {gt5E A7

vh g R A PUTH 7 %

v R X-ET 52
1CC(95% CI)

1 939.9+524.2°
26.8+5.2°
152
1 496.1+385.4"
20.6+3. 4"
117
2 508.7+676.3"
34.6+6.6"
197
2 665.6+427.6"
37.2+4.1°
292
1 371.0+296.2*
18.9+2.4°
109

263.6
288.8
277.4
291.8
288. 1
287.1

0.71°
0. 64"
0.68"
0.63"
0. 64"
0.65"

2 184.0(1936.0,2 471.4)° 1 341.0(1 212.5,1 486.3)"
28.7(26.2,31.4)" 21.3(19.2,23.7)"

157 128
1647.2(1456.7,1 868.8)" 1 114.2(986.3,1254.1)*
22.0(20.2,23.6)" 17.9(16.3,19.6)°
118 105
2850.0(2 587.3,3 158.2) 1 665.4(1492.5,1 861.5)"
37.9(35.2,40.7)° 26.8(24.1,29.8)"
206 160
2886.2(2690.9,3 094.2) 2 186.1(2 056.2,2 313.4)*
37.8(35.6,40.4)" 35.0(32.7,37.5)"
267 316
1516.6(1398.9,1649.1)* 1019.2(923.2,1 125.7)*
20.0(19.0,21.0)° 16.2(15.2,17.3)"

110 97
288.4 200.6
310.3 228.3
302.1 216.0
309.4 229.3
312.7 220.1
309. 4 218.5
0.62° 0.66"
0.53" 0.52"
0.57™ 0.59"
0.54" 0.51"
0.53% 0.56"
0.54% 0.57%

HiE CVD 7
Wasserman J7 ¢

Friend CVD J5 7

Friend fit & AHE 77 72

rh [ {3 A PUTH 7 %
rh g AR X-ET 7%

0.68(0.66,0.69)
0.31(-0.10,0.62)¢
0.61(0.38,0.74)¢
0.09(-0.04,0.31)1
0.10(-0.03,0.33)
0.62(0.59,0.65)¢

0.63(0.60,0.65)
0.29(-0.07,0.55)
0.56(0.52,0.61)¢
0.14(-0.06,0.40)¢
0.04(-0.02,0.18)
0.49(0.45,0.53)¢

0.55(0.53,0.57)¢
0.10(-0.04,0.32)¢
0.45(0.13,0.64)¢
0.07(-0.03,0.25)1
0.05(-0.02,0.19)¢
0.41(0.34,0.48)¢

I :a A P<0.05,5 VO, peak SZMIE HL4E ;b 9 P<0. 05, %78 BEM I ¢ N P<0.05, 5 W[ CVD BAFI R A ;d A P<0.05, %R ICC A

FESUEZL &1 X PCI ML HF  SA Z57 v
CVD J57#& VO, peak FUIN 1 73 1 (100% ~102% ) 5
SEMAE e AT 5 1 Wasserman J5F2 Friend CVD Jy
T Friend fi A48 | E A PUTH J7 2
XEASTR] CVD 2RI B35 VO, peak TN H 43 HL Y5 =

Tz, o 9 134% ~ 176% . 107% ~ 128% .
173% ~231% 265% ~334% ;" FE i ARE X-ET J5
FEA TN 5 53 b 96% ~ 127% , Hid SA 200 511K
f8(96% ) ,PCI MI HF RIS mfhi (£ 5) .
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£ 5. [ CVD %28 VO, peak SLMES & A EFNER L

Table 5. Comparison of VO, peak measured values and predicted values by various equations for different CVD types

S| PCI(n=1381)

MI(n=1050)

HF(n=523)

SA(n=3 065)

1263.5
(1031.4,1520.0)

17.3(14.8,20.2)

1304.5
(1135.8,1448.1)

17.7(16.5,18.8)
101
2 005.2
(1632.8,2311.0)°
27.0(23.9,30.0)"
151
1576.2
(1337.1,1800.0)°
Friend CVD Jr 2 VO, peak Tl {E/[ mL/ (kg - min) ] 21.5(19.6,23.3)°
Friend CVD J7#2 VO, peak TN E 43 L./ % 121
2 669.6
(2261.9,2985.1)°

VO, peak i{)”ME/( mlL/min)
VO, peak SZM{E/[ mL/ (kg - min) ]
FE CVD Jr#E VO, peak TIM{E/ (ml/min)

FIE CVD J7#E VO, peak TM{E/[ mL/ (kg + min) ]
HiE CVD )52 VO, peak TRINTE 43 H/ (% )

Wasserman /72 VO, peak TlI{E/ ( mL/min)

Wasserman /72 VO, peak T{E/[ mL/ (kg - min) ]
Wasserman /7 & VO, peak Fll & 53t/ %

Friend CVD J7 7% VO, peak P/ ( mL/min)

Friend fgt 5 ARE T4 VO, peak f)rl(ﬁ"”ﬁ/( mL/min)

Friend fiE B AFE )72 VO, peak TINE/

[mL/ (kg * min) ]

Friend {5 AR 2 VO, peak T E 43 1/ %
o= R A BE PUTH J78 VO, peak TilNE/
(mL/min)

v [ fifEAHE PUTH 52 VO, peak THIN{E/
[mL/ (kg + min) ]

36.2(31.9,39.5)"

199
2756.1
(2417.5,2986.4)*

37.0(34.8,39.5)"

o = B AR PUTH 78 VO, peak TN H 43 Eb/ % 286
rh E R AR X-ET 778 VO, peak TiNE/ 1435.4

(mL/min) (1251.4,1582.8)"
o R AR X-ET J7% VO, peak TiNE/

19.4(18.0,20.6)*
[mL/ (kg * min) ] ( ’ )

v [ il AHE X-ET 7R VO, peak TN E 43 He/ % 110
RMSE/ ( mL/min)
HE CVD 257.2
Wasserman J5 72 259.6
Friend CVD J5 2 259.6
Friend fHE5E AR 7 i 260.1
o R A PUTH 7 2 259.9
rp A X-ET 257.7
Pearson FH¢ 541
FE CVD R 0.68"
Wasserman J7 72 0.68"
Friend CVD J5#2 0.68"
Friend fit e A HE 7 72 0.68"
b E fE AR PUTH 7% 0.64"
o R A X-ET 72 0.64"
1CC(95% CI)
HiE cvD R 0.64(0.61,0.67)¢

Wasserman J7 2

Friend CVD 572

Friend {85 AR 7

W [E B PUTH Jr
R X-ET 7

0.53(0.06,0.74)¢

0.63(0.53,0.71)¢

1231.9
(1015.0,1 452.3)

16.6(14.2,19.1)

1270.3
(1122.1,1 424.9)

17.1(16.0,18.0)
102

2 109.6
(1778.3,2424.3)*

28.3(25.1,31.1)"
166

1585.4
(1369.1,1828.1)*

21.5(19.7,23.2)"
128

2768. 1
(2429.8,3 106.4)"

37.6(33.5,40.3)"

216
2814.4
(2549.3,3067.0)*

37.6(35.1,39.9)"

297
1478.4
(1316.1,1632.5)°

19.8(18.5,20.9)*°

117

254.5
255.7
254.1
257.2
257.2
255.6

0.64"
0.64"
0.65"
0.63"
0. 66
0. 66

0.61(0.57,0.65)¢

0.28(-0.09,0.61)% 0.20(-0.07,0.51)1
0.43(-0.06,0.70)¢
0.14(-0.05,0.41)* 0.10(-0.04,0.32)¢
0.09(-0.02. 0.30)* 0.06(-0.02,0.24)¢

0.52(0.17,0.70)¢

1 050.0
(840.0,1 280.0)

14.8(12.0,17.5)

1 098.3
(903.5,1 245.5)

15.0(13.7,16.1)
100

1897.0
(1481.1,2225.2)"

26.0(22.6,29.1)"
176

1164.8
(949.0,1 373.6)*
16.1(14.0,17.9)®

108

2555.9

(2055.4,2894.0)°

35.1(29.9,38.4)"

231

2 689.8
(2323.9,2926.5)"

36.3(34.2,39.0)"

334

1403.8
(1168.6,1549.7)*

19.0(17.4,20.2)*

127

236.9
242.0
242.9
243.9
241.1
238.4

0.67°
0.65"
0.65"
0.65"
0. 65
0. 66

0.66(0.60,0.70)¢
0.21(-0.07,0.52)¢
0.63(0.54,0.70)¢
0.11(-0.05,0.34)¢
0.07(-0.02,0.25)¢
0.47(-0.04,0.72)¢

1330.0
(1098.0,1 630.0)

19.0(16.3,22.4)

1376.6
(1168.6,1572.6)

19.4(18.1,20.8)
101
1836.4
(1407.7,2296.8)"
26.2(22.2,30.0)"
134
1453.4
(1173.8,1753.7)"
20.8(18.5,22.9)"
107

2484.0
(1761.8,2963.9)*

34.7(28.4,39.0)"

173
2 606.6
(2234.0,2960.7)*

36.9(34.3,39.7)*

265

1360.7
(1069.0,1566.4)*

19.0(16.8,20.5)*

96

269.2
279.1
271.7
279.4
275.9
272.7

0.72"
0.69"
0.71"
0.69"
0. 65"
0.65"

0.67(0.65,0.69)¢
0.42(-0.08,0.70)
0.69(0.62,0.74)¢
0.22(-0.08,0.53)¢
0.08(-0.02,0.28)¢
0.57(0.36,0.70) ¢

ia i P<0.05,5 VO, peak SCM{E HLES ;b P<0. 05, 2R 8 E S ¢ I P<0.05, 59 E CVD BB RE A d i P<0.05, %~ ICCH

BFEER,
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Figure 1. Bland-Altman plots of the measured and predicted VO, peak in the validation group
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Figure 2. Comparison of measured and predicted values of VO, peak in the validation group
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