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Abstract

Objective: To investigate the associations of the cholesterol-HDL-glucose (CHG) index and its long-
term exposure patterns with the risk of new-onset cardiovascular-kidney-metabolic multimorbid-
ity (CKM multimorbidity) among middle-aged and older Chinese adults. Methods: Based on data from
the China Health and Retirement Longitudinal Study (CHARLS), 4583 participants aged 45 years or
older who were free of CKM multimorbidity at the 2015 baseline and had complete CHG exposure and
follow-up outcome data were included. Blood biomarker data from 2011~2012 and 2015 were used
to calculate the baseline CHG index, cumulative CHG index, and two-time-point CHG patterns of change.
Cox proportional hazards models were used to evaluate associations, with restricted cubic splines,
K-means clustering, Kaplan-Meier curves, time-dependent receiver operating characteristic curves,
risk reclassification analysis, sensitivity analysis, and subgroup analyses as complementary anal-
yses. Results: During follow-up, 648 participants developed CKM multimorbidity. In the fully ad-
justed model, each 1-unit increase in baseline CHG was associated with a 36% higher risk of CKM
multimorbidity (HR = 1.36, 95% CI: 1.08~1.71, P = 0.009), and each 1-unit increase in cumulative CHG
was associated with a 16% higher risk (HR = 1.16, 95% CI: 1.08~1.26, P < 0.001). Compared with the
lowest cumulative CHG quartile, the Q3 and Q4 groups had 46% and 54% higher risks, respectively.
Compared with the low-CHG change-pattern group, the intermediate- and high-CHG change-pattern
groups had 28% and 52% higher risks, respectively. Restricted cubic splines indicated an approxi-
mately linear positive association between cumulative CHG and CKM multimorbidity risk (P for over-
all association = 0.002; P for nonlinearity = 0.879). No significant interactions were observed in sub-
group analyses. The 3- and 5-year time-dependent AUCs ranged from 0.622 to 0.628; risk reclassi-
fication metrics generally suggested incremental information after adding CHG-related indicators.
Conclusion: Higher CHG index, particularly higher cumulative CHG levels and a persistently high CHG
change pattern, was associated with an increased risk of new-onset CKM multimorbidity among
middle-aged and older adults. The CHG index may provide supplementary information for CKM mul-
timorbidity risk stratification; however, its discriminatory ability as a stand-alone predictor was
limited and requires further validation in independent populations.
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1. 53|

SO TIPSR 975 5 O 9 AR AR WA 99 S [0 ) ol 4 BaR 12 2 95 97 L ) SRR o 5 T2 A A L
OB JE A FRICR AL, 2022 4EL1iE R 1980 JFIAETI[1]; [E bRbE B BAG T, 2024 E4ER
20~79 % M PRI B E 2 5.89 12, & 2050 HERIHEMGEE 8.53 14[2]. 18 M f1 s S A AE R 1
Tk, 2023 FECALF A ERFEN 5 9 A2[3]. A, Oo M5« B BRI A IS 1 B AR ) R adk pR T B 110 R B £
H[4] [5]. BB N CIZE, DLARERE. MG S5 AU S R IR 2 B R 3N R A, O I
B WEFIAR U 578 AR R 2 A AR R, JRIRETE O U - B E - AR 35 (CKM 3E95) .

CKM 5 8 5 F8 0 MU 973 B s AR I e — 2 h 22 /b BSR4, IR 3 SRR
AR E I, L. B SR ARGK WA E/EH. JLRBERLSE SR . 2023 4, AHA $2H O I
- B - AR LR AAEA SRR, SRIACEHER N R 18 B R 5 0 IV R GE 2 A A7 AE 25 D) s B AR B
B, J9INIR CKM SERE 7 BN RGBS HEZL[6] [7]. JBe i 2 AT IR AR 5L L 18RRI 2OE
FALRI . N DhReRRAT B R - M RKE - BEW AR R, HRsSHRAERE. BRETRE
B, CKM ZiaiE EA Bm (R AT 740[8], i CKM 23138 5 4 PRIBE T A0 LR HE T UK 389 I AH 9 [9]
HHUE R, R RR S S i L AU 25 L S K 8 B 1A (R TR AR, T CKIM 3 iR XU IR S A0 43 )2
A EEE Y [10] [11].

I 2 — e 2 P8 T 2 1 R B — 1 A BEEFE S0 (CHG 8 %) bl A LT 2 2 MR I ) R 7 3 i 2 9 LIl
BETHRRAG, AT /e — e REE 25 I R J53 7 A A QBT IR 25 B o 8 P e 2 1 L1 A 56 R A R AE [ 12] o
LR —AQHE R LE, CHG T8t AI B AR E I . IR HDL-C {5 ., W B 4 1 b S ot i A i 25
fir. CHEMEI, CHG $8%S 2 BUBEIRIF . oM B« O I QU1 05 B e I R 25 48 IR A 5% ik
T CHARLS it i 4R, Bimy CHG FR %S Hh 245 O B AR 1 08 AU T 0%, LR X
DRI I e SRR AR [12]-[14]. ik, S22 ARG M . B RS R0 4 A T Rg e 3
A, CHG fEAE A H TR CKM % KUK, 175t — S5l

A Y A B BN o BREAE ST CHG FREUHIIE 70 2 AR TWE PRI - O M8 22973 Bl 10 5 A Rt 1
Pelgi, XHETR CKM L I AR AT PR SRR, AN SR Sk SR 2R L, 177 CHG /KSF AT RE
TRV . AV R R A B A, B K DL AR A R AR KRR DRSS . CR T
CHARLS ] CKM i iff 7t 51 22 S0y A R A TG A S5 4L 2 LR FR[15], ER - MBELREFab55 CKM 3t
I3 2 ] BN SR BATY Bk = F0 o0 iiE A o GRS, H AT MDA LRI AR LK T . SRR B5 R ] AR LA
KEAZE WG CHG B85 H K CKM R R, X AR T A 7845 AN 78 RS 25 A

FTF 0, AR o E S 7R B BRI B (CHARLS) $dE , #81+ CHG 8% 5 h #4E A ¥k CKM
5 KUK 2 0] ) S5k . S5 AL CHARLS WFFL, K CKIM FL355 58 SCACM IV P« B R 06 AR 1
i =R R A DR IEAE, R BINIELE CHG ek, R CHG ek CHG A BB = AN E
BEAT VPN o BIFFER A Cox L9 JRURG S B R B 1) 14 37 75 B 2% 0 AT R BRI EE G B - RBER R, FHEE BT
BRI X 73 BE S350 17, BRI CHG #H 5 CKM i KA R KR, R EFEN CKM 3
Jod PR RV PR 0 5 4 A B B (AR IR AT 0 2 IR
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2.1. MRBEASHIERE

A FEHHE SRV T rp [ {8 B 5 9% 238 15418 73 (China Health and Retirement Longitudinal Study, CHARLS)
AFFEHEEE . CHARLS & — i ) h [F 45 % UL b a2 AR A E ) i 2, il bR Al o) 4 14
A A R R MR N 1 2 g A R AR AR E A B R 16] [17]

AWETELL 2015 SEIHA NIELL, St 2011~2012 SEHE BN 2015 LR MBAGIN BEHTAf CHG 54k
FAEK IR BN, RGBT ORI HE R R CKM . IAARIEN: Fid > 45 £, S0 2015 43
il . HA CHG $RECT HFTR MBFE bR JE AR AE CKM i H R AREV 45 RifE R . HEBR AN D225t
BHIRE . G MLRTR PR  EIE <45 &, FRERTAFAE CKM i B4 J T F e # . & YH N 4583 4
BRI B, SRR WA 1.

HER:

o ANFIEBORR L (N=97)

-+ BURMHEERE, MR, DL Hah =8 (N=4299)
- AR < 458 (N=207)

o FELR CUEAECKMI R BR4S R 17 B TEH5E (N=2661)

I

SriTLk: 20154 CE3IRBEDT) (N = 4583)
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Figure 1. Flow chart of participant selection
1. AR R IHERIZE

2.2. CHG 5%
FERBAAENILL CHG 1550, BB CHG 85U/ CHG 7EM AN ] S A b . CHG fia Hd% 5
GE L CHG = In[a IH [E FE (ma/dL) x 23 15 MBE (mo/dL)/(2 x #8525 18 I8 25 A JIE [ % (mg/dL))] [12] . &
4 CHG fR%CR H 2015 FAlMETHE . o A 2 58 1A, 55T 2011~2012 4FF0 2015 47 7Kl
B A ZA CHG f5%: cumCHG = [(CHG2011~2012 + CHG2015)/2] x 3, H:t 3 i il & 2 8] {3
ACAERY 1] [A] g (4F) [18] [19]

2.3. CKM HimHIE X
FE 2R T a5 BATR) S0 LS50 B R AT P 5 AT H 58« AW 75 % B4 CHARLS R €
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SCCKM HIR[15] - oo ML I B 4 Co JFE S AT 2 r s 8 JUE 8 o0 F 7t G 75 £ B A 32 W U A
SE s AREHEZOR CLERE RN LS AN G 5, A7 A A TR AR AR AR o A T TN B A
EIR =2 h RN A AE 2 /DR, ISE SO CKM S5 . JR28 A7 AE CKM JLp & iR, Bl v 393 1R] o
RAFE % E X8 HE ¥ CKM 5. TE4H e UL ST

g3

AR BEAE T FEAN I RS SR FEE RIS R, AR PR ISWIRIL . BOE /KPR, TR

W& TR AREE(BMI AR . EiR2 8 RIET CHARLS & &AM AR TR, JFaN
LA B BT

25, BREHBIEAE S ALE

SRR ST ZE KR T (GVIF) PPl M AR B 22 B 3L, Iy AR B FO L IE GVIF [GVIFWPN)]
B 1.69, KWHIE Z HILLME, WL S1, N R B RGBT, RAEXTEZ =i
492 (multiple imputation by chained equations, MICE)AbFRH- JAB [20]. A9 B i (B X6 it 1145 S ) S
Xt CHG $8%4458 1 A% 99 H /- Bk A7 46 R AL HE

26. GitAE

B Gt bk R A5 il SR R LR + Rl ERoR, 2 s DB H 7 L3RR A
5] 2 AR CHG Y7347 B4 7] R 245 10K ] Kruskal-Wallis #5FIAS 36 51 2 #6560 b5 - K K-means 2253151
CHG TEM /NI 8] s AR T, 145 6 IR i S8 2880 SR F Cox LUl XU A5 B PPl Bk 48 CHG Fa%k.
ZF CHG $8%UM CHG Wl ] s AR B 5 37 & CKM L9559 GG, 45 51 LUK B (HR) & 95% (5
XIE(C)FRR. fA 1 RIFEE; B 2 BRSPS UR G B8 3 3 — BB E KT, BE
Hu WRIRZS . OPPIRAS . BMI RIER . SR BRI S 7 FEAOITA IR - RV E R KA Kaplan-Meier
HZE A1 Log-rank F 46 Lk RAEUR A% R A I A& ROC M2 VPN X 40 e J1[21], JEH CHG H K Ha s
5 TC. HDL-C. FBG. TyG fa# AU &5 & AEPE43 (1 PN PE B3R AT LA AR B2k XU B R B it b o550
A CHG Fa 405 14 5 7 2K G (NRI FIZE S F S (1D1) . ARSI AR 7o 285 SR pdadatt, iE—0 R ™
B I CKM 385 i SCHEA TR o pT, Horb i R 45 A A RS A 2 WoRn S b i = 0 s 2P 5, IR 45
A BEIEACH . B R SRS IE R S s T R WA s A AR RS . TR itk
¥ RS, LA P<0.05 AZERA SRR L. APk Z i STROBE /& #[22].

3. &R
3.1. FAFEITRAOELRIFAE

KWL 4583 LT TR G (5 1). 1% BF CHG F8 50U ¥4 )5, Q1. Q2. Q3 A1 Q4 44y
W 1146, 1146. 1146 F1 1145 N, WFA% G4 5(61.63+8.38) %, T 2067 A(45.1%). [E%E 2
FACHG 7K, BMIL JERELL I A5 R g 2 1 R ] e Rt O o] e S A T v, 5 IR 1 R ]
ARG ANF RA CHG DU B e 0e . M) R R, WOARIRAS . IR AS . BMIL R, Ui
JE Bk AR G B 7 ] e S ] e sy 2 R T i 0 O o e 7 i 22 S 3508 G i 25 (3 P < 0.05),
USRI BUE KF 2 R guit 225 e

3.2. CHG MR8 m A (AR SR 34
KH K-means 28X 2011~2012 4E 1 2015 4F CHG FE AT AU AR 0 41 . I VAR 3 2R fh A

K

2.4.

s
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BN EIE(E 2), FEIH B A R 5 NI CHG A2 40 (Cluster 1), 145 CHG 2 {15 U4 (Cluster 2)
Flts CHG LA = 4H (Cluster 3).

Table 1. Baseline characteristics by cumulative CHG quartiles

F 1. B CHG WS 5 I ELHHE

FLLRFFE Rt Q1 Q2! Q3! Q4! P12
R () 61.63(8.38)  61.18(8.29)  61.37(8.61)  62.23(8.65)  61.72(7.92)  0.019
5 <0.001

S 2067 (45%) 575 (50%) 483 (42%) 508 (44%) 501 (44%)

Eeid 2516 (55%) 571 (50%) 663 (58%) 638 (56%) 644 (56%)

SESHAR L >0.9
PN/ 714 (16%) 181 (16%) 179 (16%) 183 (16%) 171 (15%)
s 3869 (84%) 965 (84%) 967 (84%) 963 (84%) 974 (85%)
ZHEEE 0.4

i 112 (2.4%) 23 (2.0%) 26 (2.3%) 26 (2.3%) 37 (3.2%)

i 3195 (70%) 813 (71%) 803 (70%) 804 (70%) 775 (68%)

G 1276 (28%) 310 (27%) 317 (28%) 316 (28%) 333 (29%)
JE 0.005

i 646 (14%) 134 (12%) 150 (13%) 167 (15%) 195 (17%)

At 3937 (86%) 1012 (88%) 996 (87%) 979 (85%) 950 (83%)
AR <0.001

R A 1260 (27%) 368 (32%) 318 (28%) 288 (25%) 286 (25%)

T 2 662 (14%) 160 (14%) 131 (11%) 180 (16%) 191 (17%)

AT A 2661 (58%) 618 (54%) 697 (61%) 678 (59%) 668 (58%)
PERE <0.001

FEEEON 1606 (35%) 478 (42%) 404 (35%) 373 (33%) 351 (31%)

o A 474 (10%) 109 (9.5%) 105 (9.2%) 123 (11%) 137 (12%)

AR 2503 (55%) 559 (49%) 637 (56%) 650 (57%) 657 (57%)
IR 45 % (kg/m2) 2416 (16.60)  22.33(9.76)  23.61(10.23)  24.43(7.68)  26.29 (28.92) <0.001
JEE (cm) 84.37(13.07)  78.92 (12.44) 83.00(12.91) 86.19(12.70) 89.39 (11.87) <0.001
45 B (mmHg) 125.99 (19.97) 121.95 (19.16) 124.64 (20.25) 127.33 (19.44) 130.06 (20.12) <0.001
£k K (mmHg) 7478 (12.26)  72.65(11.54) 74.22(12.17) 7557 (12.87) 76.67 (12.09) <0.001
REEREOEER 10286 (28.47) 86.82(22.74) 101.78 (22.86) 110.46 (26.60) 112.40 (33.01) <0.001
3 HEL [ 185.14 (36.62) 168.44 (30.78) 180.59 (30.12) 189.46 (32.95) 202.10 (42.68) <0.001
EEEREOEER 5199 (11.97) 60.45(13.00) 53.58(10.49) 49.14(8.98)  44.81(8.91)  <0.001

VSR B DB )RR 8 DLIE(H 7 L) &Ik . 2Kruskal-Wallis rank sum test; Pearson’s chi-squared
test with simulated p-value.
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Figure 2. K-means clustering analysis of CHG change patterns

2. CHG FtE S LR R AY K-means BB 247

3.3. CHG #E#5 CKM &iE& % R i L8

BV #1112 R 648 Bl Kk CKM 3805, Cox [RIHZE R ML 2. £:4k CHG f8%E CKM L & 4= X
W R IEAHSG: FEARVAEERA r, B2 CHG R Thmr L AN Hhr, M THE 70% (HR = 1.70, 95% Cl: 1.38~2.10,
P<0.001); FEA&WAEE, RBEUEASIHE L (HR = 1.36, 95% Cl: 1.08~1.71, P = 0.009).

FM CHG f8%5 CKM i R A KU I DGR BE AR E o« AR TR BE ., B2 T BN 58 e T B Al v, BRAR
CHG &7t L AN, CKM FE KU 4373 1 25% (HR = 1.25, 95% Cl: 1.17~1.34, P < 0.001). 24% (HR
=1.24,95% CI: 1.16~1.33, P < 0.001)f1 16% (HR = 1.16, 95% CI: 1.08~1.26, P < 0.001).

PLER CHG HACIY 73 A7 20 Q1 S, S8 e A A vp Q2 AH XU 22 ¢ o 4 v & L (HR = 1.19, 95%
Cl:0.93~1.53, P =0.171), Q3 1 Q4 ZHJX 5> %I Tt = 46% (HR = 1.46, 95% Cl: 1.15~1.86, P = 0.002) fil 54%
(HR = 1.54, 95% ClI: 1.21~1.97, P < 0.001).

CHG My [H] AR AR A T 45 2R 5 EaR R I — . 518 CHG AR NAAH L, 4% CHG b=
ZH(HR = 1.28, 95% CI: 1.07~1.53, P = 0.007) Fl1 75 CHG 28 {b i {41 (HR = 1.52, 95% CI: 1.18~1.96, P = 0.001)
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£ 5 2 B 5 4 s B v ) CRKIME 3 5 2B KU

Table 2. Cox proportional hazards regression analysis of the association between CHG index and incident CKM risk
Fz 2. CHG 1815 CKM #& KU £ BX A Cox ELBI XL E1YA 347

-t A 2 A 3
RSV HR 95% ClI PH HR 95% ClI P1H HR 95% Cl P1E
CHG f5%
BEA R 1.70 1.38~2.10 <0.001 1.67 1.35~2.07 <0.001 1.36 1.08~1.71  0.009
ZUH CHG 1%k
BEA R 1.25 117-1.34 <0.001 1.24 1.16~1.33 <0.001 1.16 1.08~1.26  <0.001
ZH CHG 5%
VAR i)
Q1 1 (1) 1 (ZH) 1(ZH)
Q2 1.31  1.02~1.68 0.031 1.29  1.00~1.65 0.047 119  093~153 0.171
Q3 1.75  1.38~2.21 <0.001 1.69  1.33~2.13 <0.001 146  1.15~1.86 0.002
Q4 1.94  154~244 <0001 1.88  1.49~2.37 <0.001 154  121~1.97 <0.001
CHG #R &R b A
A K2 (K-means)
clusterl 1 (Z18) 1 (ZR) 1 (Z1R)
cluster2 149  1.25~1.77 <0.001 145  1.22~1.73 <0.001 1.28  1.07~1.53 0.007
cluster3 191  150~243 <0001 1.86  1.46~2.37 <0.001 152  1.18~1.96 0.001

Vi B 1ORVHEE; RO 2 PRARER. SRS OIRDL, A 3 AR 2 JEAL LRt — D IR EE L W2 R
FUEE WRIRAS . PR . MRTUR BRI . HR ORI LE; CI MBS XA

3.4. Kaplan-Meier BR &S Z o

Kaplan-Meier 2 &R, AE BF CHG T4 E2H i) CKM s BRUR AE R E 7B it 22 & X (Log-
rank P < 0.001, ¥ 3). ZFH CHG /K Pk, CKM 3Lk R R ARk, Q4 4k, Q1 Ak,

¥ CHG Wi A] AR R4 )5, 3 41 CKM 3L B kA= R RIREAEAE 48 it 24 25 = (Log-rank P <
0.001). = CHG ALl BB A K, F1% CHG Bk 2z, 1k CHG A A AL 5
3.5. BREMSILSRER S

PRI PEST T RE S A5 SR LI 4, FE4E CHG 5305 CKM L5 KU 2 1F a3, (H RS IE 3 4t it
220 FE VKO (SR SEEL P = 0.057), HoR R Z AR P = 0.729). 2N CHG 8 %15 CKM FLi5%
PR B A S BE B Gi it 27 55 (R A B P=0.002), K WEEIFLIEEELYE P=0.879), R —#F il
SRME A G .
3.6. FMZLEE D HT

B4R ROC MR 45 LK 5, FFdt— P T CHG #5835 %/ 4143(TC. HDL-C. FBG) M HAih
W HAREHERR(TYG Fa50. ACMHZE SEVE M) T MEE . L2k CHG 8%, BUFH CHG 85U CHG Wi H [a]
AR RSN 3 4F AUC 433114 0.622. 0.625 F1 0.625, 5 4F AUC 4341 0.623. 0.628 #10.627. TC.
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BHCHGIUAIE SCKMETR L4 CHGHITFRI S CKMEFL X
25%
20% Log-rank$&3& P < 0.001 Log-rankt&3& P < 0.001
20%
15% g CHGMI% i
i L i 15% CHGHTE
# — Q1 (f§) H —
& — Q2 (HfE) & — i
2 10% Q3 (%) = i
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Figure 3. Kaplan-Meier curves of incident CKM multimorbidity by cumulative CHG quartiles and CHG change patterns
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Figure 4. Restricted cubic spline analysis of CHG index and incident CKM multimorbidity risk
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Figure 6. Subgroup analyses of the associations between CHG indices and CKM multimorbidity risk
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Table S1. VIF of covariates

% S1. thTE VIF

Variable GVIF Df VIF_Value VIF_Status Variable_Type
P 2.83975753570923 1 1.68515801505652 Tkt Iy
Eitipd 2.55707727264105 2 1.26454987519671 Ttttk PR
e 1.20732452055613 1 1.09878319997902 T2kt LRSS
R 1.37479748537998 2 1.08282851100806 Jodgk bt R E
HE 1.32395061571848 2 1.0726744751465 Jotekik Iy
FH 1.11760299608169 1 1.05716743994586 Jotekik Iy
iy 1.06295957573966 1 1.03099930928185 Jotekik Iy E
it el 1.04173793271979 1 1.02065563865575 Ttk HEAR R
BMI 1.01881111692236 1 1.00936173739763 Jeteki HEAR R

Variables Questionnaire Definition
Cardiovascular conditions ® whether the respondent reported having heart  1: Having any of them
attack, coronary heart disease, angina,
congestive heart failure, or other heart 0:Having none of them
problems.
® whether the respondent reported having a
stroke.
Kidney condition ® whether the respondent reported having any 1: Yes
kidney disease (except for tumor or cancer)
0: No
Metabolic condition ® whether the respondent reported having 1: Having any of them
hypertension.
® whether the respondent reported having 0:Having none of them
diabetes or high blood sugar.
® whether the respondent reported ever having
dyslipidemia (elevation of low density
lipoprotein, triglycerides (TGs), and total
cholesterol, or a low high density lipoprotein
level).
Variables Subtype Definition
Cardiovascular-kidney- Cardiovascular-kidney (CK) multimorbidity C=1 & K=1 & M=0
metabolic (CKM) ; . ; i i
multimorbidity C.ezrdtovascular r‘netabollc (L?M) m.uiltlmorbldlty C=1 & K=0 & M=1
Kidney-metabolic (KM) multimorbidity C=0 & K=1 & M=1
Complete CKM multimorbidity C=1 & K=1 & M=1
Figure S1. Definition of cardiovascular-kidney-metabolic multimorbidity in CHARLS
S1. CHARLS AL I - BAE - K HRANIZHIE X
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Table S2. Risk reclassification improvement after adding CHG index
F S2. AN CHG RGN E S LK E

Model Time Cases Controls NRI (95% CI) P value IDI (95% CI) P value

Basic model Ref NA NA Ref Ref Ref Ref
+ Baseline CHG 3-year 532 4051 0.101 (0.010~0.202) 0.042 0.001 (0.000~0.004)  0.042
+ Baseline CHG 5-year 648 3935 0.086 (—0.002~0.172) ~ 0.058  0.001 (0.000~0.005)  0.028

+ Cumulative CHG ~ 3-year 532 4051 0.102 (0.010~0.206) 0.04 0.003 (0.000~0.008)  0.002
+ Cumulative CHG ~ 5-year 648 3935 0.092 (0.015~0.181) ~ 0.016  0.003 (0.001~0.008)  <0.001
+ CHG change pattern 3-year ~ 532 4051 0.118 (-0.029~0.267)  0.132 0.002 (0.000~0.007) <0.001
+ CHG change pattern 5-year 648 3935 0.152 (-0.016~0.280)  0.102  0.003 (0.001~0.007)  0.002

Table S3. Sensitivity analysis using a stricter CKM multimorbidity definition
= S3. RABEMHE CKM 5H7E AR 2 4

i A 2 A 3
AR B4y 40 HR 95% ClI P1H HR 95% ClI Pl HR 95% ClI Pl
CHG #E %k
BEA R 1.81 1.30~2.54 <0.001 1.76 1.26~2.47 <0.001 131 0.91~1.88 0.143
ZUH CHG %k
BEA R 1.33 1.19~1.49 <0.001 1.32 1.18~1.47 <0.001 1.20 1.07~1.35  0.003
ZH CHG f5%1Y
VoA |
Q1 1 (1) 1(ZH) 1(ZH)
Q2 154  1.09~2.16 0014 151  1.07~2.13 0018 141  1.00~1.98 0.052
Q3 1.90  1.37~2.64 <0.001 1.86  1.34~2.58 <0.001 160  1.14~2.24 0.006
Q4 220  1.60~3.03 <0.001 215  156~2.96 <0.001 171  1.22~2.41 0.002
CHG #R &R b
HH 2 (K-means)
cluster2 1 (M) 1 () 1 (M)
clusterl 199  1.48~268 <0.001 1.95  1.45~2.63 <0.001 156  1.14~2.13 0.005
cluster3 158  1.22~2.05 <0.001 156  1.20~2.02 <0.001 1.38  1.06~1.80 0.018
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