Contents lists available at ScienceDirect Engineering

Engineering

ELSEVIER journal homepage: www.elsevier.com/locate/eng

Research
Clinical Engineering—Article

BETF—MeHnRt ST EFFERENPENERALOESEHER OHENE
FEMEFHIRIESZE

BREETE BRI 2, B SCiR®, sk D, X, e, IR0, VRRRED, T en®, AR aEeY, sk ige, phbse, sk g
geﬁ» mf* gﬁzca*

 Key Laboratory of Cardiovascular Remodeling and Function Research, Chinese Ministry of Fducation & Key Laboratory of Cardiovascular Remodeling and Function Research, Chinese
National Health Commission and Chinese Academy of Medical Sciences & the State and Shandong Province joint Key Laboratory of Translational Cardiovascular Medicine & Department
of Cardiology, Qilu Hospital, Shandong University, Jinan 250012, China

b Department of Cardiology, Qilu Hospital (Qingdao), Shandong University, Qingdao 266053, China

¢ Department of Biostatistics, School of Public Health, Shandong University, Jinan 250012, China

4 Ultrasonography Department, Shenzhen People’s Hospital, Shenzhen 518020, China

¢ School of Microelectronics, Shandong University, Jinan 250101, China

f School of Mathematical Sciences, Ocean University of China, Qingdao 266100, China

ARTICLE INFO HE
Article history: L0 5 (L) £ M W 75 0 50 P 2 KO L B 40 RV 30 B8 4k, DR M 06 T 0 A B e 2 S AT
Received 10 November 2020 KRIE . AHFIE B TEE : AN 92 3 80 5 B0 15 AR S A ] 2 Sl 2 AT 0%, LS TE 3 8%
Revised 7 March 2021 SR ISR A . LR T 1224 B4R BRI 23 DLV 2 H SIS 5. BEHLIE I 70% HOR (A 4D FE 7
focepred 10 March 2021 b2 28 BAELL PR (OMAM) . 75 30% Hif (B 41 i 183 44 1 ABEHLHR (C 40 i OMAM 1y 4
vailable online 4 June P, I 5 5 T PR 22 TR (BS A B HLAS ik A5 BE AR (SVIMD HEAT Hedie. 48 50 o R IE T, 23 N LV 2 35 5
537 B 5 — A2 AN A AEAS B B A5G, B 2 47.8% (11/23) S BUAEAE Ik Il 1) 22 7, 42 OMAM A
%3 8 5 0 2 1EJE,81.8% (Y1DIIS N T tt%ﬂlﬁﬂ?é;‘?p OMAM %} B ZH A1 C HEHE (R IE T 3273531 8 100% (23/
He P A 23)H182.6% (19/23), AL T AL T A UG AR 8 10 £ #1250 OMAM 2% {1, i 3 T BSA 1 SVIM
2 g g RIERINZAE. RREFILV 2883505 — A s A R A 7 5 s AR 2 M AR 06 AR 9T 4k 57
T 5 %0 ] OMAM JRII AL IE 7 [ A= 49 2 A A5 ik 7 S5 e fek R0 2 A THE 2 35 U8 F R B, LR IE 20

BEHT ARG SVIM ., AT, OMAM 1% HA R e BRI IRAS AT AR 0 1 — 4R«
©2022 THE AUTHORS. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and Higher
Education Press Limited Company. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1L 3= dekars L (2DE) MIH, % MR O BIbR AL
FHNERD . WEER, M R 2

S TR, 2SR LA B A A A OB E R SR, WL 15ER, EEEH.OHE
RHIAA ., CERE R, RITRREMTUSIHME G IR e (ASE) MBS O3 B B 2 R T MR 4k
BT BRI A, SMEBSELHEN"  #ELHESHNSEMER]. LEEEERETRAZ

* Corresponding authors.
E-mail addresses: zxying@ouc.edu.cn (X. Zeng), zhangyun@sdu.edu.cn (Y. Zhang).

2095-8099/© 2022 THE AUTHORS. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and Higher Education Press Limited Company. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

P Engineering 2022, 16(9): 115-122

5 14 3¢ : Guihua Yao, Xiangyun Chen, Wenjing Yang, Qing Zhang, Jing Liu, Huan Liang, Hui Sun, Yao Xu, Li Wang, Jinfeng Xu, Cheng Zhang, Fengrong Sun, Mei
Zhang, Xueying Zeng, Yun Zhang. Correction of Left Ventricular Doppler Echocardiographic Measurements for Physiological Variances Using a Novel Optimized
Multivariable Allometric Model in Healthy Chinese Han Adults. Engineering, https://doi.org/10.1016/j.eng.2021.05.007



2

WL LA B A A RGN IER S E M. &k
KRB TLURFEA . |1 P A0 2 A0 (A 8 W NORRE
EMINCA F1 JAMP [3-5151#2 17 AATXS 75 0 3y [ 43k (1Y)
EEEM . XL R — N EE R KEHEE
S BONE R R APE R B2 AR, S EUg RS2 1l
E A X TA R, HME DURA E 48— 1 15 1 A0 S ) Il 57 B0 E
72 5| Rl R 32 1 2 S M E AR s Z R, B
Al ER. B, REALG RS R A E AR T G B
SRR, BRI R E i R IR R — PR TV 23 ) 24
AR R ATRIE. BARZAB ) ZHTEKKRE
WL EE 1 235 e ) bR dEf[6-7], HHEBAAEH T
FAEN

BT, RAVHEH T — R AL I 2 A8 B S PR AR Y
(OMAM) Il FH T~ fg e U Ji A (1) 2DE 2 1) % 1E 8]
LV K DIRe S HU LA S H 2, LV 25 82801
A ZE e AT A TR R 22 7, T SO F R 2 ) 2
HOME . FEAS AR EE: ORIEAF LY 235 8E S
AR AD B ) B A E AR DGR e, HOHRR IR
AR EFRES AR QT OMAM &LV 2% )15
R IETE: @ T OMAM A7 LV £ #2508 IE 14
()% % bRk . @1F A OMAM 7E #8 8\ BF o 3 1k
GOHXFAREE (BSA) MHAAF LA (SVIM)
BT

2. Ik

2.1 WEFRAHE

IE3RATHE B & % 1 EMINCA B 58 b Fr iR E 194,91,
AW FAFE T 43 5256 5 1 1394 44 {8 JE b [F DR B 4E &
J&# . K € FII# iE33 (Philips Ultrasound, Bothell, WA,
USA)X GE Vivid E9 (GE Vingmed Ultrasound, Horten, Nor-
way) ¥ 4 2 W B P 12 WK SR 2 8 . A ORIERE S
OBl B R AR & bR AL, EMZOsE88 % (1l
RREFFEERAY A NRERD W2 50 sk
5 = M AT, AR T AR HE ASE FIER
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A 68 R R AEL PR (0 9 A B S, FRATTE R T 1224 24k
HEIEH (BMD KT 25.0 kg m™ )32 BT HE A St
FOrNTe AT AL SRR E R IR, Sl R AL

WA AW (70%, n=857) HT 231 LVZ S %
OMAM FFEMI # 37; B4l (30%, n = 367) H T 3 iE
OMAM 7 FE Al 5EPE . OMAM J5 72 (1) 3E F VE 76 183 44
TE EL A0 L BRI I . (BMI = 25.0~29.9 kg-m™) %
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FUARAZ IEAE [ AR TR ARG . PRIk, AT e 7 RS IE
PRI T A Ar e (DR IEAE -5 R AW 5 R AL = ]
MFERFZEW ST (P<0.05) MAEYE (r>0205
r<-020) & MR QR IEE SRR IEAE R
FREAML (P<0.05).

% it 8l 2 0 1E 7 P43 A K Kolmogorov-Smirnov i3
ITREES, BHE P E AR HEE (SD) Ron. MWAER
Pearson #H Gk 46 H TR IEME 5 KRR EE . RIEESED
S IE AR B IA) (O AH S ME 0 M o ST AR AS A AR TS £ 4656 P
TR AR AR EE MR Z R . FTASuF0hr
% JT1 SPSS 23.0 #4 (SPSS, Inc, Chicago, IL) #ET, X2
P<0.05 AR5 .

3. 44

WAL NI D Geih 22 R ik 1 5B A PR ST
Fim. AR BALEFER . EYHIFIEA . ME 0%
BEREEZR (P>0.05). C4BMIHN(26.3+1.2) kg m™
(25.0~29.7 kg m™?), CHMEm. KHE. BMI. BSAFIL
EHEEET AL (P<0.0D). ZEHSEEIRLEHM
BIEE IR IS 541

K1 AHMBAHZAE N DG 2AFRE

Characteristics Group A (n=857) Group B (n=367) P values
Age (years) 47.0+16.2 47.0+16.2 0.961
Height (cm) 1652 +8.1 1653+79 0.819
Weight (kg) 60.2+8.6 60.4 +8.4 0.705
BMI (kg'm™) 220+1.9 220+1.9 0.665
BSA (m?) 1.66 £0.15 1.66 £0.15 0.732
SBP (mmHg) 118.1 +10.4 117.8+10.4 0.693
DBP (mmHg) 748 £7.4 752+7.0 0.360
HR (bpm) 724 +8.1 72.7+8.4 0.608

Data were expressed as mean + SD. SBP: systolic blood pressure; DBP:
diastolic blood pressure; bpm: beats per minute. 1| mmHg = 133.3 Pa.
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3.2. J&T B H%HIE OMAM J7 %

mE2 fR, ¥ OMAM HFENH T B4, 23401V E
WS HO R I E AR IEE 2 [ R E (= 0.680~
0.989, P <0.001); 23S AR LG5 A EW) S HFFAE
R RRAH RS I B (P<0.05) MAEYS E
(r>0208r<-0200 ¥WAEZE. Kk, WX E
IR E, K FH OMAM AL IE DI 28 100%.  th4h,
HARIEEAME, RIEERZ R R T EFIK (23.8+
4.6% vs 25.9+5.8%, P<0.001, BigAHIFRS2) . £EH)
ZHMEZ OMAM R IE 5 HIE I BHE T 1.

3.3. OMAM & IE X} 22 35 85l 2 H DB 14 ) 22 S 1) s i)

TE B 21 11/23 (47.8%) AR IEAB A7 2 35 I 14 1) 22
(P<0.05. & OMAM TR IESS, 9/11 (81.8%) 1 4K
PN ZE R bR RS AR IA U BE AW 4 AR B (Later-
al s IR I 48 R (Average s XA
B EE AR EVE B 22 5, (B 2Z R0 E IR
N (GR3),

3.4. OMAM J7 27 ki B N HE (1 B FH

mFE4FR, 234 LV ZH S50 OMAM K IEE S
R IEAE B R FEHIK (r=0.748~0.992, P < 0.001). Hrf,
4N Z WS HR S — AN B AR F R AR 5 JH]
FIsE R RS % L (P<0.05) FMAEYHLE >
0208 r < -0.20) HEAGEENME, 768 EH OMAM M
IERGIN RN 82.6% (19/23).
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RUERA AT N, XK BT BSA H—AF & SVIM AL IE 7
B SEOL R IEI R . DL AR 5K 50 5 47 gk g e
IR (EAD A 2RMET 7k B 18 B 5 5P 35 — AR 3A
SRR ELL CPYEle) PIANSEONGI, RIZIEM E/
AMH. VPRI EMEY 5FEBEEMLIEL @ Al (b) 1.
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OMAM-corrected

Correlations with OMAM-corrected values (7; P values)

OMAM equations

values (mean = SD) Y, Age H w HR
E/(403.026- Age 214 H 101 1.024 +0.220 0.932,<0.001  —0.045,0.385  0.014,0.790  —0.024,0.643  —0.043, 0.430
A/(19.106+ Age®#1%« H 138 P32 R O441 1.034 +0.262 0.794,<0.001  —0.048,0.358  0.040,0.442  0.016,0.766  0.155,0.004
EJA/(13.450+ Age 622« {0752, jyr 0411 R 0509) 1.035+0.323 0.754,<0.001  —0.002,0.968 —0.017,0.751 —0.031,0.565  0.035,0.519
DT/(627.661 - Age®®2- HR %) 1.021 +0.270 0.984,<0.001  0.104,0.056  0.082,0.133  0.043,0.428 —0.029, 0.594
A-d/(704.861 - HR 3% 0.992 + 0.288 0.989,<0.001  0.011,0.839  0.001,0.991  0.033,0.547  0.038,0.482
Ar-d/(254.933 - Age®®” - HR %) 1.016 +0.228 0.975,<0.001  —0.052,0.344  0.056,0.310  0.106,0.055  0.073,0.183
Septal 5'/(0.162 - Age %7« H*5. HR"317) 1.016 +0.218 0.969,<0.001  —0.042,0.443  0.087,0.108  0.074,0.172  —0.084, 0.122
Septal €'/(0.232+ Age 3%« {1557 jpr036%) 1.026 + 0.263 0.727,<0.001  0.045,0.390  —0.066,0.207 —0.058,0.268  —0.024, 0.654
Septal a'/( 0.043 - Age®>®- H*¥5 - HR*?7°) 1.005 + 0.220 0.896,<0.001  —0.079,0.143  0.039,0.467  0.033,0.544  —0.039, 0.473
Septal E/e'/(92410.880+ Age®*°« 4. jP4%0) 1.040 + 0.279 0.863,<0.001  —0.025,0.636  0.064,0.222  0.047,0.373  —0.005, 0.931
Lateral 5'/(0.178+ Age 70+ {'200. jy 0:33%) 1.017 £ 0.240 0.935,<0.001  0.025,0.637  0.095,0.068  0.109,0.037  0.029, 0.596
Lateral ¢/(101.089- Age *5) 1.013 £ 0.246 0.727,<0.001  0.037,0.475 —0.008,0.879 —0.068,0.192 —0.053,0.323
Lateral a'/(0.733 - Age®*?’ - HR**7) 1.026 +0.275 0.908,<0.001  —0.073,0.178  0.013,0.804  0.033,0.537  0.016,0.762
Lateral E/e'/(16713.967 - Age®>?« H 203 . o334 1.062 +0.342 0.892,<0.001  —0.031,0.552  0.054,0.305  0.024,0.643  0.039, 0.472
Average 5'/(0.091 - Age 16 71022, 0216 HRO180) 1 107 +0.222 0.947,<0.001  —0.010,0.854  0.099,0.068  0.116,0.032  —0.047, 0.385
Average €'/(0.610+ Age 10 {1334 0479 1.012 +0.226 0.680,<0.001  0.040,0.447 —0.059,0.260  —0.040,0.450  —0.046, 0.398
Average a'/(0.474- Age™ % . /130 HR %) 1.004 +0.211 0.878,<0.001  —0.082,0.130  0.023,0.674  0.005,0.923  —0.013,0.814
Average E/e'/(33256.317- Age®®. (2188 p0397) 1.047 +0.276 0.858,<0.001  —0.036,0.494  0.069,0.252  0.033,0.530  0.017,0.760
IVRT/(445.412- Age®"'8 . HR %) 1.030 £0.271 0.957,<0.001  -0.028,0.601  0.014,0.789  -0.020,0.713  0.118, 0.029
IVCT/(162.552+ Age”"*- HR %) 1.048 +0.239 0.988,<0.001  -0.070,0.198  0.052,0.334  0.019,0.719  0.086,0.111
LVET/(4027.898 - H *31°- HR %) 1.002 +0.101 0.955,<0.001  —0.047,0.389  0.097,0.074  0.063,0.247  0.058,0.288
LVOT-v/(0.221 - Age®*”* - HR*?") 1.043 +0.228 0.982,<0.001  0.051,0.351  —0.097,0.073 —0.061,0.258 —0.074, 0.172
AV-v /(15.287 - Age®™ . 0528 1.020 +0.179 0.981,<0.001  0.025,0.628 —0.071,0.173  —0.042,0.426  —0.007, 0.898

E: peak velocity of early diastolic mitral inflow; A: peak velocity of late diastolic mitral inflow; E/4: ratio of peak velocities of early to late diastolic mitral in-
flow; DT: deceleration time of E wave; A-d: time duration of late diastolic mitral inflow; Ar-d: time duration of atrial reversal wave from right upper pulmonary
venous; s': systolic velocity of mitral annulus; ¢': early diastolic velocity of mitral annulus; a': late diastolic velocity of mitral annulus; E/e': ratio of early diastolic
velocities of mitral inflow to mitral annulus; IVRT: isovolumetric relaxation time; IVCT: isovolumetric contraction time; LVET: left ventricular ejection time; LV-
OT-v: peak systolic flow velocity of left ventricular outflow tract; AV-v: peak systolic flow velocity of aortic valve.
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AL OIS SHUR A SRR & . AR, R
FH BSA HLA5 8 () SVIM J5 5%} 23 A~ LV £ 3 8 2 $k IE
JG, BEIE(ES BSA ARG Z AR A I, X%
B SVIMAZTE AL IE, RRIERIhRAE . Kk, BSAJF
AL IE LV 2 8 S50 AR R FAR AR B
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Uncorrected values (mean + SD)

OMAM-corrected values (mean + SD)

Parameters
Men (n = 174) Women (n =193) P values Men (n=174) Women (n=193) P values

E(m-s™) 0.812+0.189 0.904 £0.195 <0.001 1.005+0.219 1.041+£0.219 0.110
A(m-s?) 0.668 +0.193 0.714£0.218 0.033 1.031 £ 0.261 1.037 £ 0.263 0.820
E/A 1.322 £0.506 1.376 = 0.506 0.310 1.019 £ 0.340 1.049 £ 0.307 0.390
DT (ms) 171.0 £46.9 164.8 +44.6 0.202 1.035+0.275 1.009 + 0.266 0.370
A-d (ms) 148.1 +£41.8 1479+434 0.958 0.988 + 0.280 0.996 +0.295 0.815
Ar-d (ms) 111.0 +£25.5 110.4 +23.5 0.819 1.018 +0.239 1.014+£0.217 0.871
Septal s' (cm-s™) 8.920 + 1.877 8.415 +1.847 0.010 1.033+£0.217 1.001 £0.218 0.178
Septal ¢' (cm+s™) 9.989 +3.028 10.312£3.115 0.315 1.004 £ 0.252 1.046 £0.272 0.124
Septal @' (cm-s™) 9.292 £2.265 8.726 +2.062 0.013 1.020 £ 0.230 0.992+£0.210 0.249
Septal E/e' 8.672 +2.665 9.357 +2.854 0.019 1.040 +0.274 1.040 +£0.285 0.991
Lateral s' (cm-s™) 11.066 + 2.873 10.204 £2.277 0.002 1.048 = 0.260 0.990 £0.216 0.020
Lateral ' (cm+s™) 13.089 +3.859 13.284+3.918 0.633 1.004 £ 0.244 1.021 £ 0.248 0.504
Lateral @' (cm-s™) 9.772 £ 2.826 9.621 +2.794 0.609 1.026 +0.272 1.025+0.279 0.976
Lateral E/e' 6.657 +2.346 7.312+£2.553 0.011 1.053 £ 0.340 1.069 £ 0.345 0.654
Average s' (cm+s™) 9.993 +2.119 9.310 £ 1.794 0.001 1.133+0.234 1.084+0.210 0.042
Average ¢' (cm-s™) 11.543 +3.227 11.798 +3.276 0.454 0.995+0.217 1.027 £ 0.232 0.174
Average a' (cm+s™) 9.530 £2.268 9.174 +£2.079 0.118 1.009 £ 0.221 0.999 +0.203 0.645
Average E/e' 7.411 +2.159 8.120 £ 2.490 0.004 1.040 + 0.264 1.052 £ 0.287 0.664
IVRT (ms) 74.500 + 16.800 74.100 + 21.800 0.861 1.025 +£0.227 1.034 £ 0.305 0.757
IVCT (ms) 70.200 £ 16.000 70.300 £ 16.400 0.963 1.043 £ 0.231 1.053 £ 0.248 0.707
LVET (ms) 289.500 + 27.500 295.900 + 31.200 0.038 0.996 + 0.096 1.007 £ 0.104 0.345
LVOT-v (m-s™") 0.985+0.211 1.029 £ 0.237 0.061 1.024 £0.210 1.061 £ 0.241 0.135
AV-v (m-s™) 1.211 £0.222 1.301 £0.225 <0.001 1.001 £0.182 1.037£0.174 0.055
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OMAM-corrected ~ Residual associations with OMAM-corrected values (; P value)

OMAM equations
values (mean+SD) ¥, Age H /4 HR
E/(403.026+ Age "4 {1051 0.986 + 0.228 0.950, <0.001 0.022,0.764  —0.081,0.275  —0.034,0.652  —0.086, 0.267
A/(19.106- Age®#1? - {159 0322 . HRO441) 0.993 £ 0.289 0.852, <0.001 0.081,0.296  —0.144,0.061  —0.060, 0.438  —0.031, 0.685
E/A/(13.450 -Age 522« {752 jyr 0411 HR 0509 1.053£0.277 0.802,<0.001  —0.129, 0.094 0.073, 0.347 0.043,0.578  —0.012,0.874
DT/(627.661 - Age™*2- HR ") 1.056 + 0.293 0.984, <0.001 0.154, 0.046 0.159, 0.039 0.175,0.023  —0.052,0.501
A-d/(704.861-HR 3¢ 1.073 + 0.368 0.992, <0.001 0.118,0.124 0.090, 0.246 0.104,0.177 0.065, 0.401
Ar-d/(254.933 - Age™*’- HR *2%) 1.063 + 0.290 0.980,<0.001  —0.152, 0.055 0.054, 0.497 0.006, 0.942 0.059, 0.459
Septal 5'/(0.162 - Age %7+ H***- HR"*'7) 0.986 +0.154 0.938,<0.001  —0.030,0.699  —0.055,0.477  —0.041,0.597 0.009, 0.907
Septal €//(0.232- Age 3% - {57 jpr036%) 1.006 = 0.241 0.796,<0.001  —0.055,0.462  —0.054,0.471  —0.031,0.676  —0.011, 0.886
Septal a'/(0.043 - Age®***- H*¥° -HR"¥") 1.044 +0.212 0.896, <0.001 0.014,0.861  —0.234,0.002  —0.204,0.008  —0.047, 0.544
Septal E/e'/(92410.880- Age®?* - H 242 - 4y 1.036 +0.293 0.911, <0.001 0.080,0.280  —0.031,0.681  —0.012,0.867  —0.057, 0.457
Lateral 5'/(0.178- Age 7+ {20 jyr033%) 1.038 +0.238 0.950,<0.001  —0.034, 0.645 0.101, 0.175 0.079, 0.285 0.020, 0.793
Lateral €'/(101.089 - Age %) 0.928 +£0.232 0.779, <0.001 0.033, 0.656 0.016,0.835  —0.017,0.819  —0.202, 0.008
Lateral a'/(0.733 - Age"*?7 - HR7) 1.085+0.239 0.873,<0.001  —0.084, 0.277 0.014,0.860  —0.045,0.561  —0.204, 0.008
Lateral £/¢'/(16713.967 - Age®*® - H 3. 3% 1,062 +0.353 0.924,<0.001  —0.003,0.964  —0.027,0.714  —0.003, 0.967 0.093, 0.230
Average 5'/(0.091 - Age 16 71022, 0216 HRO18¢) 1,008 +0.172 0.935,<0.001  —0.036, 0.638 0.041, 0.594 0.041,0.595  —0.012, 0.880
Average €'/(0.610- Age 010 {134 0479 0.993 +0.213 0.748,<0.001  —0.017,0.822  —0.050,0.502  —0.038,0.606  —0.136, 0.078
Average a'/(0.474- Age®*® - 130 HR %) 1.033+0.184 0.853,<0.001  —0.031,0.689  —0.118,0.124  —0.152,0.048  —0.166, 0.031
Average E/e'/(33256.317- Age® . r2188. 2397y 1,046 + 0.300 0.910, <0.001 0.036,0.632  —0.044,0.555  —0.018,0.813 0.045, 0.563
IVRT/(445.412- Age®"'8 . HR %) 1.087 +0.291 0.957,<0.001  —0.069, 0.370 0.050, 0.514 0.028,0.716 0.074, 0.336
IVCT/(162.552 - Age"**- HR %) 1.020 = 0.277 0.990,<0.001  —0.228, 0.003 0.220, 0.004 0.150, 0.051 0.019, 0.805
LVET/(4027.898 - H "1 HR %) 1.008 £ 0.121 0.964,<0.001  —0.137,0.077  —0.007, 0.928 0.038, 0.620 0.184,0.017
LVOT-v/(0.221- Age™"™ - HR*?") 0.984+0.213 0.983, <0.001 0.093,0.225  -0.167,0.030  —0.107, 0.166 0.055, 0.473
AV-v /(15.287 - Age®™« H*52%) 1.017+0.185 0.983, <0.001 0.082,0.267  —0.199,0.007  —0.158, 0.033 0.067, 0.385
r=-0.602, P<0.001, n = 1224 r=-0.556, P<0.001, n= 1224 r=-0.005, P=0.865, n= 1224
4.00 ° 3.004 3.00 & ©
3.00 ‘ z
= 2.00 x
< @ =
42,00 < S
o @
1.00
1.00
0 20.00 40.00 60.00 80.00 0 20.00 40.00 60.00 80.00 0 20.00 40.00 60.00 80.00
Age (year) Age (year) Age (year)
(a) (c) (e)
20.00 r=0.425, P<0.001, n=1224 12.004 r=0421, P<0.001, n=1224 250/ r=0.012, P=0.685 n=1224
10.004 = °
. 15.00 % g
i @ 8.00- o
[ 2 -
o w I}
@ 10.00 o 6.004 2
Z g g
3 4.004 @
5.00 e
2.004
0 T T T T 0 T T T T 0 T T T T
20.00 40.00 60.00 80.00 20.00 40.00 60.00 80.00 20.00 40.00 60.00 80.00
Age (year) Age (year) Age (year)
(b) (d) )

B 1. K IERTJE E/A FI°F35 Ele {558 M 28T, () RIZIEM E/AESFREZE 7ML (r=-0.602, P<0.001); (b) RKIERTY EeME54E
W EEMK (r=0425,P<0.001); (¢c) SVIMFIERKIE (LIBSANZE) JEME/AME (E/A-SVIM) 53R 54 &M% (r=-0.556, P <0.001);
(d) SVIM FiEZIE (LLBSANEE) JGI P Ele’ (Ele-SVIMD) EHANR G HEI B EHK (r=0.421,P<0.000); (e) OMAM HFiEKIEJGHR T E/A
{ESER IR (r=-0.005, P=0.865); () OMAM HiERIEGIHER T P ElefE 54EE FIMR M (r=0.012, P=0.685).
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