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WE.a6¢ RKELAATRRABRANZEFAFEPTRE S LF LK HEE (modifiable cardiovascular risk factors,
MCVRFES) ¥ B AKX, H LA PR AN ERKE, 5 ATFELAAGANEFHEMTDIIEE
(Cheeloo Lifespan Electronic Health Research Data-library, Cheeloo LEAD) , 24X 2015 %6 A 1 B £ 12 A 31 B #
B B R R Ie R R TR AR R AN DA AL R =60 ¥ EFA MELL 58633 L AL e
A [T HA A T S PR R A B A B A, i@ ad #5547 (latent class analysis, LCA) 4R % MCVRFS # %
LHEX R Cox Wt RIe B 2R iR 46 AR RERX A PayXBE, 4% KRBT LCA ERFMAE
B3R s) 4 A MCVRFS BEMX,, B HABKRIELL BRI IE 8 A8 FRERELE Fo X 4R AAELE 4G & Yoo H) A
39.02% .16.41% .36.34% = 8.22% ; %P ABE AR BB G 20 AR B B g T 4 Ao X 45 A AR 2E A% & 1b
5% A 41.00% .,0.44% 46.76% = 11.80%, B HABET 3 KTGH T 6764 4], KI5 % B H 0.04 947/ A ot 37 K s
F 8141 ) R IBFEEA 0.04273/ A5, RERFZBEFG,Cox LRI T, FHRAFY BIAKEHE L EE
BELE RS2 A AR AR K A R A o 0 R T 5 F) A AR R 2869 1.13 45 (HR=1.13,95%CI=1.05~1.21) .1.16 45 (HR =
1.16,95%CI=1.09~1.23) 4= 2.20 45 (HR=2.20,95%CI=2.04~ 2.38) ; & L AFE P 4K IR 5 & oo fi§ 57 5 28 o 4K 34
YR AAELA K A R P 6 R A A AR RS 2849 1.16 45 (HR=1.16,95%CI=1.10~1.21) #= 2.39 4& (HR =2.39,
95%CI=2.25~2.54) , &k AR EH G REA L EAZE TR A B 4 4 MCVRFS 9 B £ X, BHAZE T,
AT REELE RIBAK B LA A AR 45 B AE LR 38 38 s 3 o e oM AR AR R B B I 4 A AR 45 A AR 43 3
Ji 5 o KA R, AR B B A X G AR T TR T 86 A 30 T ARE SR A P 2 A & iR k% fide,
KW BF T, TREChE LR T LAY ZFA IR AL LB
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Abstract: Objective To explore the gender-specific clustering patterns of modifiable cardiovascular risk factors
(MCVRFS) and assess their associations with stroke incidence among the elderly population in Shandong Province.
Methods Based on the Cheeloo Lifespan Electronic Health Research Data-library ( Cheeloo LEAD) database, 58,633
participants aged =60 years old with complete health examination records, electronic medical records, and public health
archives from June 1 to December 31, 2015 were included. A seven-year follow-up cohort was constructed, with
occurence of stroke as the study endpoint. Latent class analysis (LCA) was used to identify MCVREFS clustering
patterns, and Cox proportional hazards regression models were applied to evaluate associations between clusters and
LCA identified four MCVREFS clusters in both genders. Males comprised the low-risk (39.02% ) ,

smoking and alcohol consumption ( 16.41% ), overweight/obesity (36.34% ), and metabolic syndrome ( 8.22%)

stroke risk. Results

groups. Females comprised the low-risk (41.00% ), smoking and alcohol consumption (0.44% ), overweight and
dyslipidemia(46.76% ), and metabolic syndrome ( 11.80%) groups. During follow-up, 6, 764 new stroke cases
occurred in males (incidence density; 4,947/100,000 person-years) and 8,141 in females (incidence density; 4,273/
100,000 person-years). Adjusted Cox regression showed that males in smoking and alcohol consumption group ( HR =
1.13, 95%CI=1.05-1.21) , overweight obesity group (HR=1.16, 95%CI=1.09-1.23) , and metabolic syndrome group
(HR=2.20, 95%CI=2.04-2.38) had elevated stroke risks compared to the low-risk group. In females, overweight and
dyslipidemia group (HR=1.16, 95%CI=1.10-1.21) and metabolic syndrome group (HR=2.39, 95%CI=2.25-2.54)
Four kinds of gender-specific MCVREFS

clustering patterns are identified in Shandong’s elderly population. Overweight-obesity, smoking-alcohol, and metabolic

showed higher stroke risks compared to the low-risk group. Conclusion

syndrome clusters increase stroke risk in males, while weight-dyslipidemia and metabolic syndrome clusters elevate risks
in females. Targeted intervention strategies tailored to these clusters may reduce stroke incidence and disease burden in
the elderly.
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(e e T Jy 2 20 A SO U 0 vh f 4R
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AR v B i AR 5 22 T i I TR 3R 28 DDA G ok
I PR 2 A0 45 AN AT AR B0 14 AE S R R ((non-
modifiable cardiovascular risk factors, NMCVREFS)
FIT B AR 1.0 I 45 fG G IR 2 ( modifiable cardiovas-
cular risk factors, MCVRFS) ., NMCVRFS F 4%
N 2R AR RS s 1O XUB 3 45 A7 78 2 4 2 R
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) VOB (AN AR ) FRAT R R R (i |
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TORHIA R, BB 545 % MCVRES 2 9 /b filg A<
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MCVRFS A RAER R, H B 1K Ak H R
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W93 o TR0 B S5 248 B 6 MCVRES 1Y SR AR B i
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MT (latent class analysis, LCA) %5 H kiR 2N R
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KT EAEAHE MCVRFS AR 5 il A rh SCHk
B BB AR R 70

A TEARFCTE 4 A= A S S0 Pl (g R A R ALK
& )% ( Cheeloo Lifespan Electronic Health Research
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MCVRFS RAER A, IF i — 20 PEAh A ] 3 A AR =
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MCVRFS [ 95 B 147 di] 54 et 412 11 2 2 A0 A0 il 1 22
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FhE



HERRR A5 AR T T AR I A A I PR 3 SR AR A ik A v Y STk 13

1 #BERE

1.1 HRMK

T Cheeloo LEAD #4522 , >R FH A1y BE M BA 51
gt M L AR AE ANRERE T BAS , BF5EXF
LI AARHE.D2015 46 A 1 HE 12 A 31 HH#
(i) HLA 0 B R AAC ARG 110 5% | L 90 P i s A e A 3t
TAEMICR;@=60 %, HEBRIRHE: OREEZ W
Sy o LA LR Ji R )1 ; @5 L MCVRFS
FAE DG AR fi [ B i MR T & M4 s (systolic blood
pressure, SBP) . %¥ 5K J% ( diastolic blood pressure,
DBP) . %5 & Ifil 4% ( fasting plasma glucose, FPG) . &
JIH [& i ( total cholesterol, TC) , H ¥l =i ( triglycer-
ide, TG) K% & A & A JH[E B (1ow-density lipopro-
tein cholesterol, LDL-C) /5% & i £ 1 JH [& i ( high-
density lipoprotein cholesterol, HDL-C) A JRR ¢ | Tk
TR DL ] 18 S BB R AR, e AT
FEABCH 58 633, AHFFCHEIECH/RFEEF) ,IF
ZRIAR RPN T TR 22 Be AR 1 23 O 254t o (1 3 G
5 .L1L20230904) .
1.2 FHik
1.2.1 MCVRFS

HRYEREEMFFE A1 Cheeloo LEAD 4 /& A ¢
F R M ARBFS AN 6 Ff MCVRFS, jd i
ARSI 5%, HL 70 D7 LA B (i A T A 4l 4 [ B
PIRG r25 58 10 Rit) (International Classification of
Diseases-10, ICD-10) PFAl #5 1& B 8 2 10 28 25 1 Ol
(D) @i, F56 LB — TR 9 LR
MR B OREAE 2 WA & iU ; @SBP = 140 mmHg
(1 mmHg = 0. 133 kPa) /5 DBP = 90 mmHg;
QHENEEHTRER WA . (2) MR . 4F
B LU AR B — bR 5 92 SOM il g 8 . OBRAE
2 o I Ag % @ TC = 6.2 mmol/L; @ TG
=2.3 mmol/L; @LDL-C =4.1 mmol/L; ®HDL-C
<1.0 mmol/L; @ H Hij iE 7& #E 17 & I§ 25 ¥ 6 97 .
(MR, F76 LA AT R — bR e 8 SO
PR B . O BE AR 2 W oA B IR % @ FPG
=7.0 mmol/L;® H B 1E 7€ ¥k 17 [ bl 25 W1 1R 7
(4) 8 =/ Bk, AR 5T & 45 %X (body mass index,
BMI) =24, (5) W AH . B 34 2 W 50 B0 7E
HR” B E SCHMRIARZS . (6) TR« A T4 T A5
R R 1R OE SRR,
122 FfEVT RES R

BE VAR Ry 2015 26 H 1 H#E 12 H 31

H 09 E) 55— R K H 3, BE U R BR A 1 4F (BRAR
TRAGE 1K) BEVTRFZET R R 7 4 R U ESE
B PRUAAS: AR A B A5 R 2 Wi sk KB
PR, I s BE D7 3 18] i 2 v (ICD-10 i .
160~ 164 ) (i & A1 0L
123 Wi

A 3o A R AT 5 SCHRT 10 B A RO R AR
H AT et AR SR g A DL A2 5 AR I8 41 (60 ~ 69
%/70~79 %/=80 %) AR B (A7 BL A4/ TC B
), ZHERE (PP RLUT/E L), R
(F2/A), Bk (FB/J), O I %W KK L
(/7).
1.3 SitzatE
1.3.1 R tEgeit ot

ffiH R 4.3.1 4. R Kolmogorov-Smirnov
o g ) T KR Al 0 TR A e, AR OR ) x £ B
M( Py, P.g) BEATHEIR 21 1] 22 SR BRI 26 7 2245
Bk Kruskal-Wallis 46 50 #F 47 L5 43 28728 5 i
n( %) F AR 22 55k ] x* #9558 Fisher B Y14
Rk, KEER/KUME a=0.05 (XU) .
1.3.2 LCA

LCA 2—Fi A RIB S A Geit ik il o
Broh i o A i UBIREA TR BT AE 200, 8 7 AR
WA PR, SRR ISPl L, LCA #
A M B g R fd v r R 207 %, I B e
fg S A ORS00 109 23 AU | I/ S WL PR 3 0 45
sz ST IR 9N A 6 F MCVRFS, 7ER
[FIPEBNERE 2 APLA 1 2 6 RFIFRR ) ARARIA
BRI ITAL FE bR AL 35 - 2 1t A5 B E ] ( Akaike infor-
mation criterion, AIC) , DI 37 {5 & i ] ( Bayesian
information criteria, BIC) . A i & %% 1) D1 - 37 {5
BB ( sample-size adjusted BIC, SABIC) i, H:
H1, AIC \BIC ,SABIC fE /)N, BEAYHLA RO A 5
B BRI ORE Wl i s . e TRl RS )
MCVRFS Xf i (4 55 ARS8 23 A1, o S5 0 A 280 %k
I f MCVRFS 4K, LCA #1845 i H
R 4.3.1 B AF%) poLCA 585,
133 HEAE5T

K Cox o] KU 81 5 #5271 43 7 MCVRFS %
AR 5 A T R A 1 G HRE TR A AR
XUBS: Et ( hazard ratio, HR) & 95% & {5 X 8] ( confi-
dence interval, CI), FEHIZ L% DLF AL & 4
A1 AN F AR i (MCVRFS AR ) A 2 78
BEHY 1 AR b R AR SRR O 2 BB R
HRO. B EAR 8 S 1 A8 95 S T L . Cox [T IH 43
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21 —HRER

AWFoE S9N A 58 633 & EAFE N, FiE K 69
(61,77) % o BV 5 42.65% , H¥E AR 252
T2 #LL L MCVRFS & 5 tLh 55.46% , 2t N
Hik— i 45.41% . ¥4 6 P MCVRFS $i 255 %
F e 20 HE 51, 55 PR ONHE AR kol 8 /R i
(48.36% ) f MK (37.21%) W 4K (32.48% ) | MG
S (27.95% ) VIR (22.00% ) MEPRIR (10.57%) 5
Lo N AR IR R AR BE (55.41% ) | LR S+
(38.82%) ML (38.17%) JBHIRNG (12.79%) W
M (1.00% ) K (0.54%) , 1E 7 FHIBETTIIE B

0.045 55/ N4, R 5% R 12.36% , BEARES,
RWGA 6 764 ], KR EEH 0.049 47/ NAE; 2Pk
R IGAE R 8 141 ], 9% R 0.042 73/ N4,
2.2 MCVRFS B&E#R

JE T LR 4 ) MCVRFS 3048, 72 58 1 5 &
PEAREFR A 1 E 6 285 LCA iR X} R )
BT B A8 Am I AR 5 48 br A8 Ak 422 i 1 1 A1
BRI 1A 1, A Bl 5 rh 2 4
A3, AIC ,BIC il SABIC i 3 52 ¥ F (% #
oo ORI, 2SN EGR R 4 B FEAR B B R B
SR A 4 2RI AR 0.75, B B
1) 43 kG ff B ; 2ot N BE rf, AIC  BIC il SABIC
HTE 4 JE 50 G, [ i AS 78 (0 i (B e i . 48
IR G BE R AR |40 RS i 01T 249 R T 0
I A RE 4 IR R N W RE 9 B L P&

KGR 1 2 14 905 1], il A o B A R RE S AL
# 1 LCA #AIA 48R
Table 1 Fit indices for LCA models
e SHIE AIC BIC SABIC i} R EUSAE TSI
Pk
1 172051.87  172100.63 172 081.57 — -86 019.94 —
2 168232.62  168338.27 168 296.95 0.80 -84 103.31 0.68/0.32
3 166719.93  166882.47 166 818.91 0.57 -83339.97 0.14/0.15/0.71
4 166 494.28  166713.70 166 627.90 0.75 -83220.14 0.36/0.08/0.16/0.39
5 166 306.70 166 583.01 166 474.96 0.69 -83119.35 0.38/0.35/0.15/0.05/0.07
6 166 289.57 166 622.77 166 492.47 0.49 -83103.78 0.02/0.06/0.19/0.29/0.20/0.24
Lok
1 167 595.10 167 645.63 167 626.57 — -83791.55 —
2 165084.35  165193.85 165 152.53 0.51 -82529.17 0.18/0.82
3 164 893.75  165062.21 164 998.65 0.29 -82426.88 0.19/0.29/0.52
4 164759.53 164 986.95  164901.15 0.52 -82352.77 0.01/0.12/0.47/0.41
5 164 764.58  165050.97 164 942.92 0.49 -82348.29 0.10/0.48/0.01/0.19/0.23
6 164 762.46 165 107.81 164 977.51 0.48 -82340.23 0.28/0.00/0.33/0.00/0.08/0.30
L —" TR T,
172 000 P i
167000} \
- 170 000 %
= =
= 166 000
168 000 - \
I - 165 000 - e
1 2 3 4 5 6 I 2 3 4 5 6
Bk BTk
&1 BIC i K

Figure 1

Scree plot of BIC
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MHE SRR AE , v 0, 53 AR b W FE 200 1 o
/B (0 A R A R, O R I R A 0 A 2
2 W LR DR LI S5 A R i, R
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Figure 2 Conditional probabilities of MCVRES for different latent classes

2.3 A [ MCVRFS BEEXENERFERER
EHEEREEE
WK 2~3, BB, P 4 Fh R AR
R ARXUS 4 9 760 44 (39.03% ) W AHAKIE L 4 104
%(16.41%) FBTEEPELL 9 088 4 (36.34% ) il
ZEATELL 2 055 44 (8.22%) ; LM ANBEH, IR B H
4 BRI KUK 20 13 788 44 (41.00% ) W A A TS

2 148 £ (0.44% ) Mot K afi g 55 21 15 723 44
(46.76% ) ARCIZEAEL 3967 45 (11.80%) . F ik
ANBEH  AN[A] MCVRFS AR A, BRI B
B IFEAEIE K A vp e A I DL o A 22 S 3896 52
THEE L (P<0.001) ; Lot AHEr, £ AR ],
I FEAEIE Kb A vp e I DL o0 A 22 S 3896 52
R X (P<0.001)

*2 FEABEATF MCVRES AR IEANFAE K45 5 A A 0L/ n (% )

Table 2 Baseline characteristics and outcome occurrences among different MCVRFS clustering patterns in the male population/n( %)

O, PR 20 R AR 2 AR RIFLEAIEA ) P
- (n=9760) (n=4104) (n=9088) (n=2055) X
IEs /% 352.551  <0.001
60~ 69 4650(47.64) 2370(57.75) 5304(58.36) 1145(55.72)
70~79 3962(40.59) 1462(35.62) 3204(35.26) 774(37.66)
=80 1148(11.76) 272(6.63) 580(6.38) 136(6.62)
USRI 104.125  <0.001
ToH A 1665(17.06) 641(15.62) 1105(12.16) 249(12.12)
ey 8 095(82.94) 3463(84.38) 7983(87.84) 1806(87.88)
ZHERE 259.846  <0.001
W K LR 9109(93.33) 3918(95.47) 8 184(90.05) 1751(85.21)
w UL 651(6.67) 186(4.53) 904(9.95) 304(14.79)




16 [T~ =~ i (E ¢ 63 % 9 14
gk
e AR IR 2 KRR 21 BN L fRLE AR )
i (n=9760) (n=4104) (n=9088) (n=2055) X P
i 5.555 0.135
0 1260(12.91) 509( 12.40) 1094(12.04) 280( 13.63)
H 8 500(87.09) 3595(87.60) 7 994(87.96) 1775(86.37)
TR 24.401  <0.001
2 442(4.53) 146(3.56) 307(3.38) 104(5.06)
& 9318(95.47) 3958(96.44) 8781(96.62) 1951(94.94)
DB BIRF G 31.592  <0.001
H 936(9.59) 493(12.01) 823(9.06) 226(11.00)
Jo 8 824(90.41) 3611(87.99) 8265(90.94) 1 829(89.00)
MCVRES 1%k — <0.001
0 3 845(39.40) 0(0) 0(0) 0(0)
1 4377(44.85) 0(0) 2917(32.10) 0(0)
=2 1538(15.76) 4104(100.00) 6171(67.90) 2 055(100.00)
A 313.659  <0.001
KA 2354(24.12) 1066(25.97) 2458(27.05) 886(43.11)
KR 7 406(75.88) 3038(74.03) 6 630(72.95) 1169(56.89)

¢ Fon ) 22 57 e R Fisher BUIHER

#3  LMEABEATE MCVRFS 3R AR 0 FEAGAE K 25 Jiy & 1B I/ n( %)

Table 3 Baseline characteristics and outcome occurrences among different MCVRES clustering patterns in the female population/n( %)

e R AU 20 WA R R is R RIS AR )

i (n=13788) (n=148) (n=15723) (n=3967) X P

i/ % 623.056  <0.001
60~ 69 6 468(46.91) 71(47.97) 9253(58.85) 2163(54.52)
70~79 5421(39.32) 57(38.51) 5352(34.04) 1521(38.34)
=80 1899(13.77) 20(13.51) 1118(7.11) 283(7.13)

TSR 179.016  <0.001
TCHC A 4701(34.09) 60(40.54) 4354(27.69) 1052(26.52)
ZENR(E 9087(65.91) 88(59.46) 11 369(72.31) 2915(73.48)

TZHERE 31.097  <0.001
LA 443(3.21) 4(2.70) 544(3.46) 200(5.04)
E UL 13 345(96.79) 144(97.30) 15 179(96.54) 3767(94.96)

By 27.469  <0.001
v 2753(19.97) 28(18.92) 2909(18.50) 872(21.98)
H 11 035(80.03) 120( 81.08) 12 814(81.50) 3095(78.02)

3323 —= <0.001
2 373(2.71) 9(6.08) 372(2.37) 157(3.96)
& 13 415(97.29) 139(93.92) 15351(97.63) 3810(96.04)

D IMAEPSREE 42391  <0.001
H 1524(11.05) 25(16.89) 1503(9.56) 496(12.50)
" 12 264(88.95) 123(83.11) 14 220(90.44) 3471(87.50)

MCVRFS 1% —a <0.001
0 6261(45.41) 0(0) 0(0) 0(0)
1 5907(42.84) 27(18.24) 6 160(39.18) 0(0)
=2 1620(11.75) 121(81.76) 9563(60.82) 3967(100.00)

i 2 631.077  <0.001
Kt 2 882(20.90) 25(16.89) 3649(23.21) 1585(39.95)
P4 10 906(79.10) 123(83.11) 12 074(76.79) 2382(60.05)

* RN Y18 22 5 HEBCR A Fisher B DIHEAR

2.4 A [E MCVRFS BE£#5 5 i Ze dr i LB
W 4~5, LA MCVRFS BAEM N 1A= (K

JKUBZE = 1 W MR AR 20 = 2 A I3 I 1l s S 4/

AL =3 LR G IEA =4) XA & 4E

KBS (R KA =0 K4 =1) TR R EMLHZE N
5087, 2R HrE % LT P8 L 4RI (60 ~ 69
#=1.70~79 % =2.=80 % =3) ISR (LA
=1 Al =2), ZHFBREW T LUTF=1,
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A A

E AL =2) Bl (TE=1,8=2), 55K
(=175 =2) DM ERBEGEL (A =1,
J=2),

ZRE AT EE A s, B AR, DRSS 240
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Table 4 Cox proportional hazards regression analysis of the association between different MCVRES clustering patterns

and stroke in

the male population

T R 1 R 2
HR(95%CI) P HR(95%CI) P
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W2 R G 2 1.07(0.99~1.15) 0.088 1.13(1.05~1.21) 0.001
A 1.10(1.04~1.16) 0.001 1.16(1.09~1.23) <0.001
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Table 5 Cox proportional hazards regression analysis of the association between different MCVREFS clustering patterns
and stroke in the female population

T B | B 2
HR (95%CI) P HR(95%CI) P
R 20 1.00 — 1.00 —
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TE " RN TR B 1 R TR R TR R R 3% A 2
TR,

A \A

3 TE

o)

FEFRTEEBAN S 5%, A B 58 26 AR R0 S0
HEIR B 4 b MCVRES SR R[] B AR
X AR M A v XU 1 52 T A7 22 301, A 2R
TEAL A AR B e o 6T L 2R 28 4 AR B M 2 v 73
7 SR W, 75 70437 S AN [] g KU AR =X, DA i a2
JIIVKS YA 30 T B AN T FUHE it

AR LR B, ILAR A ZAE A#EH MCVRFS
RE(=2F) LB BT 55.46% F etk 45.41%
T W 2502 — 30 35 T o [ i 5 5 R A
WFFE KB, At AHE MCVRFS 4L 1 L5143
K 67.5% .39.4% , X Fh 25 5 0] GEIR TN [F 5%
Hh e PR 2R S B WSO T 1 e F AR N REAE 1)
Zo ., BEAh IR W R A SR T g
AEREIAR, AR R AT ZEARE, i FARETREN
JAT W5 PRI AT Sy 2R R A I PR R R R

PR T AR WSRO 52 B R W B PR B S LR

[ RN, 4% Fh MCVRFES Y 5 52 R AEAE 25 50, 7]
et FEER MR,

AHFFEHET LCA T kB, 24 A MCVRFS
R AFAENE PR 25 52 T AT v WA 1T
A L A e P T, P AR P R R i L B S
BRI ZE A IR 5 e B A
2250 Y J R B h B E A7 AE 2 SCAR R (A0 BRI B
Be AG GRS A ) 52, W | T A XU AT A Y
L BRI T oM, SRR TR R AR BRI
N SRS B, Lotk AR 205 MM K
PBRRE S EOL NG AR R B8 s (RN
JIERR 105 %5 B B 2 1T T 06 1 AR AR ) % ik Jy 25 AUk
PER R A A AU 388 i > DR I e R 4 2
R A 2, 4T 45 ~ 55 2 Lo P I A a4 B 07
e PiBHIE 3 (= 150 min/ &) 455 Rk =
BT, DRI R A R

BN e T N s SN T R AW EZ S (1 S S
T 6% PR 2 2 Yo ki 2 v XU A7 7 38 25 B I g o,



18 i NI &

*

Wy,
L

=

93
A

i (E % W 63 % 9 1

foEE T —faR RN E, X —FFERR 2N
FEA FE RS PR 2R 4300 EL A R 1 SRR PR AR AE . N[
HE AR DL B —fE R R R 3 e (i sp gl
WA B AR RE ) > AR BRI A N B B BE R %
At ko A Ak SR ARAN 5 5 B AR S A%
D ZEAERE R G, X ARG - 0E -4 =
I — R B B AR rT BB IR T B A S kR T g
PR FIEE AR RAEIR A, A5 B AR B AR X 25
AL EERE ) 3 T B, S SO I PR 2 R] B P R %
REBBOR P R T IR s L, 75 dE S X T
T AR R < A TR S8 B0 X1 2 B
ot K DL AR 5 F6 b 19 2 AR 4, R AR S s Bh i
5 WA EEL i G 9 42 R I PN A R ST
g5 58, i SRl A B AR AR, [ AR A B
YR 0T A, IBRSR 2 T AT [ o i
MBS IS = I8 5 0 &4 B 45 T B O 9 L BR
Wb, RS BATAFR SEAL A T UK AP

ARWFFEAFTE LR JRIBR M 52 X MCVRFS 7% & A
B AR R AW GT, BRI T 25 5 00 A 5 T
SR R ok B R RS T REAEAE (R S
i VRSB A T A A A A AT B, AR RE 7243
FEAEm TR R (R E E8h) MOBR R, TE
JEEERFFE B A h I A i (A 5 BT, DATE 42
T VA A A MCVRFS B8 845 =AY TE bl
il K LA s

g5 Bk | IR 24 AR b MCVRFES 2 3L
R SR AER S X S R AL 5 I A v i R A
DA 2 AR 5, A< R 18 T 1587 5% s 7 3 B~ ARk 4
FIE X AN [R] 00 0l 57 1z DR 28 SR AR RS =Pk T T
Tt 3R A R il A e P 5 T 4

SE M

[1] GBD 2019 Demographics Collaborators. Global age-sex-

specific fertility, mortality, healthy life expectancy
(HALE) , and population estimates in 204 countries and
territories, 1950-2019.
analysis for the Global Burden of Disease Study 2019[J].
Lancet, 2020, 396(10258) : 1160-1203.

[2] Dai Y, Teng D, Zhang CS, et al. Priorities in tackling

a comprehensive demographic

noncommunicable diseases among the population aged 60
years and older in China, 1990-2021: a population-based
study[ J]. Ageing Res Rev, 2024, 102; 102574. doi: 10.
1016/j.arr.2024.102574

[ 3] Roth GA, Mensah GA, Johnson CO, et al. Global burden

of cardiovascular diseases and risk factors, 1990-2019.
update from the GBD 2019 study[J]. J Am Coll Cardiol,
2020, 76(25) ; 2982-3021.

[4] GBD 2019 Stroke Collaborators. Global, regional, and national

burden of stroke and its risk factors, 1990-2019. a systematic

analysis for the Global Burden of Disease Study 2019 [J].

Lancet Neurol, 2021, 20(10) : 795-820.

Tu WJ, Wang LD, Yan F, et al. China stroke surveil-

lance report 2021[ J]. Mil Med Res, 2023, 10(1): 33.

doi; 10.1186/540779-023-00463-x

[ 6] Hippisley-Cox J, Coupland C, Vinogradova Y, et al. Pre-
dicting cardiovascular risk in England and Wales: pro-
spective derivation and validation of QRISK2[J]. BMJ,
2008, 336(7659) : 1475-14382.

[7] Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially
modifiable risk factors associated with myocardial infarc-
tion in 52 countries (the INTERHEART study ) : case-
control study[ J]. Lancet, 2004, 364(9438) ; 937-952.

[8] Timmis A, Townsend N, Gale C, et al. European society

of cardiology: cardiovascular disease statistics 2017 [ J].

Eur Heart J, 2018, 39(7) . 508-579.

Steptoe A, Kivimidki M. Stress and cardiovascular dis-

ease: an update on current knowledge [ J]. Annu Rev

Public Health, 2013, 34, 337-354. doi;10.1146/annurev-

publhealth-031912-114452

[ 10] US Preventive Services Task Force, Krist AH, Davidson
KW, et al. Behavioral counseling interventions to pro-
mote a healthy diet and physical activity for cardiovascular
disease prevention in adults with cardiovascular risk fac-
tors: US Preventive Services Task Force Recommendation
Statement[J]. JAMA, 2020, 324(20) ; 2069-2075.

[11] Ciumérnean L, Milaciu MV, Negrean V, et al. Cardio-

vascular risk factors and physical activity for the preven-

tion of cardiovascular diseases in the elderly [ J]. Int J

Environ Res Public Health, 2021, 19(1) . 207. doi: 10.

3390/ijerph19010207

Leroux C, Brazeau AS, Gingras V, et al. Lifestyle and

cardiometabolic risk in adults with type 1 diabetes: a

review[ J]. Can J Diabetes, 2014, 38(1) : 62-69.

[ 13] World Health Organization. World report on ageing and

health[ M ]. World Health Organization, 2015.

TRANE. b E AR O LA FR GE B f B TR 3R B 2R

SE[T]. hERAEZGE, 2018, 38(12) : 2819-2822.

XU Songbo. Risk factors and aggregation of cardiovascular

[14]

diseases in middle-aged and elderly people in China[J].
Chinese Journal of Gerontology, 2018, 38(12) ; 2819-2822.
T e E R R R REMAT TSR T]. 7 BEAT
3%, 2023, 37(23) : 4241-4246.



HERR T A AT AT SR O 0 A 6 5 R 2 SR A = 5 i A v i DG I 19
FANG lJie. Research progress on clustering of risk factors [21] Sinha P, Calfee CS, Delucchi KL. Practitioner’ s guide

for patients with coronary heart disease [ J]. Chinese
Nursing Research, 2023, 37(23) : 4241-4246.

[16] Leventhal AM, Huh J, Dunton GF. Clustering of modi-
fiable biobehavioral risk factors for chronic disease in US
adults; a latent class analysis [ J ]. Perspect Public
Health, 2014, 134(6) ; 331-338.

[17] Hong X, Ye Q, HeJ, et al. Prevalence and clustering of
cardiovascular risk factors: a cross-sectional survey
among Nanjing adults in China[ J]. BMJ Open, 2018, 8
(6) : €020530. doi:10.1136/bmjopen-2017-020530

[18] YulJ, MaY, Yang S, et al. Risk factors for cardiovas-
cular disease and their clustering among adults in Jilin
(China) [ J]. Int J Environ Res Public Health, 2015, 13
(1) : ijerph13010070. doi: 10.3390/ijerph13010070

[19] #RFEH, EHEX, EE, 5 KHLER.C ARG

Wz PR 2R B AR S 5 S i ) G PRI [ 0] BLAX LB
BE2f, 2022, 49(20) : 3655-3660, 3672.
LIN Xiuping, HAN Yaofeng, ZHENG Xuezhen, et al.
Clustering of risk factors for cardiovascular disease in
residents of Datian County and its association with the
disease [ J ]. Modern Preventive Medicine, 2022, 49
(20) ; 3655-3660, 3672.

[20] DEARES. = FEAE BUARFE RO A8 0 e o PR 3% SR AR PE AR
fER RN EA [ D], BB . BRBIEERIR:, 2023.

[24]

to latent class analysis: methodological considerations
and common pitfalls[ J]. Crit Care Med, 2021, 49(1) .
e63-e79.

Wu J, Cheng XQ, Qiu L, et al. Prevalence and cluste-
ring of major cardiovascular risk factors in China: a
recent cross-sectional survey [ J]. Medicine, 2016, 95
(10) ; e2712. doi;10.1097/MD.0000000000002712
Ziaei S, Mohseni H. Correlation between hormonal statu-
ses and metabolic syndrome in postmenopausal women
[J]. J Family Reprod Health, 2013, 7(2) : 63-66.
Vasan RS, Enserro DM, Xanthakis V, et al. Temporal
trends in the remaining lifetime risk of cardiovascular
disease among middle-aged adults across 6 decades: the
Framingham study [ J ]. Circulation, 2022, 145 (17):
1324-1338.

Tyrrell DJ, Blin MG, Song JR, et al. Age-associated mito-
chondrial dysfunction accelerates atherogenesis [ J ]. Circ
Res, 2020, 126(3) . 298-314.

Lopez-Candales A, Hernandez Burgos PM, Hernandez-
Suarez DF, et al. Linking chronic inflammation with car-
diovascular disease: from normal aging to the metabolic

syndrome[ J|. J Nat Sci, 2017, 3(4) . e341.
(%4 ARME)

(E3#EH 10 W)

[33] Leitch JW, McElduff P, Dobson A, et al. Outcome with
calcium channel antagonists after myocardial infarction;
a community-based study[J]. J Am Coll Cardiol, 1998,
31(1): 111-117.

[34] McKeever RG, Patel P, Hamilton RJ. Calcium channel
blockers [ EB/OL . ( 2024-02-22) [ 2025-06-04 ].
https : //www.ncbi.nlm.nih. gov/books/NBK470546/

[35] Blake CM, Kharasch ED, Schwab M, et al. A meta-
analysis of CYP2D6 metabolizer phenotype and metoprol-
ol pharmacokinetics[ J]. Clin Pharmacol Ther, 2013, 94
(3): 394-399.

[37]

Sawaya GF, Robertson PA. Hepatotoxicity with the admin-
istration of nifedipine for treatment of preterm labor [J].
Am J Obstet Gynecol, 1992, 167(2) . 512-513.

Philips C, Paramaguru R, Mahadevan P, et al. Metopro-
lol-induced severe liver injury and successful manage-
ment with therapeutic plasma exchange [ J]. Cureus,
2017, 9(5) : e1209. doi;10.7759/ cureus.1209

Yu YC, Nie XL, Song ZY, et al. Signal detection of poten-
tially drug-induced liver injury in children using electronic
health records| J ]. Front Pediatr, 2020, 8. 171. doi10.3389/
fped.2020.00171

(%%t A8M%)



