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Influence of gender and age on the association of cardiovascular health scores

with cardiovascular disease: a prospective cohort study

ZHU Tianyu', WANG Aitian’, LI Xiaolan?, LIANG Jingtao®, ZHANG Jianjun’, ZHAO Hualing’,
XING Aijun’, GAO Jingli®
1. Department of Cardiology, Kailuan General Hospital, North China University of Science and Technology, Tangshan,
Hebei 063000, China; 2. Department of Critical Care Medicine, Kailuan General Hospital; 3. Department of Cardiology,
Kailuan General Hospital

Abstract:  Objective To explore the potential differences of the association between cardiovascular health (CVH)
scores, which was evaluated by the life’s essential 8 (LE8) metrics, and the incidence of cardiovascular disease (CVD) across
different genders and age groups. Methods A prospective cohort study was conducted. The Kailuan study population who
participated in the 2006 health examination was selected as the research subjects. After excluding those with incomplete LE8
data or a prior history of CVD at the time of the 2006 health examination, 92 230 individuals were included in the analysis.
The revised CVH scores, which encompassed eight key metrics—dietary status, physical activity, nicotine exposure, sleep
duration, body mass index (BMI), lipids, blood glucose, and blood pressure—were categorized into three groups: low CVH,
moderate CVH, and high CVH. Kaplan-Meier method was used to calculate the cumulative incidence of CVD of these CVH
subgroups, and Log-rank test was used to compare the difference of the cumulative incidence of CVD among groups. To
evaluate the independent association between CVH scores and CVD, a multifactorial Cox regression analysis was performed.
Additionally, stratified analyses by sex and age were conducted to investigate potential interactions. Results Among
92 230 participants from the Kailuan community, 79.37% were male. Over an average follow-up period of (14.36+3.71)

years, 11 377 cases of CVD were identified. Multifactor Cox regression analysis showed that after adjusting for confounding
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factors such as alcohol consumption, education level, marital status, income level, family history of CVD, and triglyceride

levels, in subjects <45 years of age, each standard deviation increase in CVH score was associated with a 48% reduction in
the risk of CVD among women (HR=0.52, 95%CI 0.46-0.60, P<<0.001), and a 40% reduction in the risk of CVD among
men (HR=0.60, 95%CI 0.57-0.64, P<<0.001); in subjects > 65 years of age, each standard deviation increase in CVH score
was associated with a 29% reduction in CVD risk among women (HR=0.71, 95%C7 0.64—0.80, P<<0.001), and a 18% reduction

risk in CVD risk among men (HR=0.82, 95%CI 0.79-0.86, P<<0.001). Conclusion

The inverse relationship between

CVH scores, as evaluated by the LE8 framework, and the risk of CVD is notably stronger among women and younger

demographic groups.
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FICVH 3005(4.99) 26 657(44.22)"  4406(7.31)  20019(33.21)* 5 127(8.51)° 988(1.64)" 370(0.61)"
"CVH 132(3.95)® 139(4.16)"® 14(0.42)™ 525(15.70)"® 40(1.20)™ 10(0.30)® 1(0.03)™
Fly/HIA 367.236 5396.511 3561.130 3059.884 3252.560 972.852 341.319
PfH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Pyl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

FE: IE M I VOB (x 2o)#m, R IE 500 IR RO LU

;E&(PZS? P75)%%7Ko CVHj"]‘L‘“ m‘l%ﬁf%q HDL-C%%&?EEEEEHE I—E‘_]H'?‘s

LDL-CH ik %% Ji£ fig 2 (4 BB [ 5 CVDoROD IS SRR . S IRCVHAL HL#K, *P<<0.05; 5 H CVHAL H %, "P<<0.05,

MBHEM L, LM CVH I B R, HARR, ZHE
N O s = A 1 K QT A = (1A SO 1374
I+ e B IR 9 RO 238 AR, R AR A Wi L ATk
JE . 25 WE pE . H W =R . LDL-C /K S SR, {H 2 A
JIF [ /2 F1 HDL-C 7K 3 8 25 (¥ P<<0.001), UL W 2% b2
B2 S9.

22 CVH#¥S 5 CVDHIXE 7EVHRivi(1436E
371 4Ed, —3 &4 CVDI11 377 f, Hid ik CVH 4H &
A 1989 f4i, H CVH 41 & 4= 9 073 4l . = CVH 41k
315 ), 20 5 BE 4 59 A 14.52/T A4 (0.014 52/ N4F) |
8.43/T AN4-(0.008 43/ N4F) | 2.83/T A4-(0.002 83/ N4F) .
B % CVH P4 B9, CVD 1Y BRL R R T
#\(Log-rank K5, P<<0.001), W& 1.

23 CVHIES ECVDHIXBE: U SE ME
CVH PF43 Ay 38, 53 v f 4 v ) CVD BELUR g R 5L
TR %5 (Log-rank K55, ¥ P<<0.001), WKl 2.

hy i — 20 R &R LES B 45 A5 X AR R Lo 1k (<
45 %) L, IR &4 CVD IR AS &, L LES #
NERR Vo> (S Ar ) S A A8 &, EAZIE MRS AR
KW ZHERE ., O WAKTF. CVD L H
M= EE R AL b, BRI T H A 7 00 LE8 #5 bR, 1T 2
2K Cox [FIHZHT o 455 Wm0 55 82 D1 A 34 n

LA bR ifE 2%, & 24 CVD B KU R IR 11% (HR=0.89,
95%CI 0.81~ 0.97, P=0.008) ; & T 8§ BT 4 & 34 fin
1A A5 o 22, & CVD B KUK F% IR 20% (HR=0.80,
95%CI 0.68~ 0.93, P=0.004) ; Ifil. B 7K S F 4> 4% 14 fin
1A AR HE 22, & CVD B KUK % IR 18% (HR=0.82,
95%CI 0.73~ 0.91, P<<0.001) ; Ifil. 1 7K - ¥ 4> &5 14 fin
LA bR ifE 22, &4 CVD B KU B IS 29% (HR=0.71,
95%CI 0.61~0.83, P<<0.001); iMi Pk &R BLIF 5 . A
TGS F4y . BEARES [ PF43 . AR /K P43 5 CVD Z[H]
TG KB (35 P>0.05), W3 4.

241 __{& CVH 4 (n=10 038)
—h CVH 48 (n=74 886)

<207 —& CVH 4 (n=7 306)
& 16| 1:7°=1018.265, P<0.001
i€ 2:%?=509.148, P<0.001
® 1o | 3:72=921.155, P<0.001
= 4: 4?=407.222, P<0.001
Bk g
o
S
O 4

0 2 4 6 8 10 12 14 16

Pl iE) (4F)
T : CVH O I 4 e s CVD O I B o 1o = 4 LU
2 Ik CVH 4L Fivh CVH 41 L #5; 3 Ak CVH 41 #1 m CVH 41 L %55
4 v CVH 44 A1E CVH 4 i,
E 1 AR CVHITS4 CVD i R E i R ith 4
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— & CVH 4R (n=459)

o 2] ——fRCVHE (r=9579) ~ 25— CVH 4@ (n=14 610)

S ol T th CVH 4B (n=60 276) S = 48 (n=3 961)

*TEF —— & CVH 4 (n=3 345) L{E 20 1 1: 4?=353.530, P<0.001

f;g 16 | 1:42=479.296, P<0.001 b g;ﬁ;lg?-ggg, 5:8-881

= 2: 4?=326.156, P<0.001 & 153 42401870, PL000d

B 12| 3:72=309.157, P<0.001 e X .023, P<0.

a 4:%?=116.996, P<0.001 B 10

> 8 >

(@] (@]

& £ 5

# 4 Eaal

BR S

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

A BR8] (4F) B R IE] (4F)

2 CVH e Il 3 5 CVD R0 B R o 1 = L #; 2 A8 CVH AL M CVH 4 1L %5 3 M Ik CVH 4l s CVH 4 LE %55 4 Ry oh
CVH 1A% CVH 4 L #2 .
B2 AFEWESAEAE. . & CVH IE44H CVD 1) 2FUE R R il £k

R4 AEW <45 B AoPERY LES BANEFR AT CVD S0 1Y Cox [8]IH XU A R34 (n=7 299)

LESH& 7 B SE Vel HR(95%CI) Pl
RERBIE 4 (LA ) -0.134 0.096 1.945 0.87(0.72~1.06) 0.163
KT WS (SR ) —0.044 0.081 0.298 0.96(0.82~1.12) 0.585
JHR R FE o GRS AR ) -0.120 0.045 6.955 0.89(0.81~0.97) 0.008
REAR T F) 143 (G LA 1) -0.021 0.073 0.082 0.98(0.85~1.13) 0.775
IREABOE o (GEE7E =) -0.228 0.079 8.390 0.80(0.68~0.93) 0.004
MR AKFP4 GELAE ) —0.048 0.076 0.409 0.95(0.82~1.11) 0.523
MKEAKSF-P 4 GELAE ) -0.205 0.055 13.859 0.82(0.73~0.91) <0.001
MEAKFP4 GELAE ) -0.337 0.079 18.063 0.71(0.61~0.83) <0.001

FE:LESE A\ 2 CVDNO M FRR . BBV TE T PRSI 4RI 1R . 28 B RE . TIF. WA K. CVDZ L . H il =F5 fiH Ay
73 LES+E #7 o

24 CVHIESE CVDHIXE:IRERASE ME R #a#4 (Log-rank K& 36, ¥ P<<0.001), W& 3.
CVH PE4> O3, B4R CVD BRE R E T

£20; — {f CVH 4 (n=2 477) $20r — {f CVH 4 (n=3 851)

B — oh CVH A (n=21 888) = — & CVH A (n=22 050)

% 161 —— ™ CVH 4 (n=3 953) E 161 —— @ CVH 4 (n=1539)

B | 1:r=s9.864, P<0.001 B | 2L P

12| 2:%2=226.038, P<0.001 B 12} 572174290 P<0.001

2 3:%2=356.667, P<0.001 o 2 ‘=62 884, P<0.001

3 | 47106974, P<0.001 S o » P<0.

& 2

0 41 A

< <t

v 3

= 2

o0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
A BaiHRE) (4F) B KaRTIE (%)

—~ - S .. — {&CVH (n=1037

g 30y —— ROVt (n=2 679) R T — i §n=10 54%)

& [ —— i CVH 4 (n=20 407) oy T anes

E 251 — MCVHE(=1173) i€ 28 1: 2=41.249 /5<o 001

& | 1:,2=283.996, P<0.001 "1 2172220969, P<0.001

& 20 1 2:52=212.912, P<0.001 B o1 | 31 72=38.622, P<0.001

B | 3 42=171.073, P<0.001 o 21 4:%2=17.392, P<0.001

o 15| 4 =51.251, P<0.001 g

3 Q14

2 10 g

El) o 7

w0 5 ©

© A

o &

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

c BEVAE 8] (4F) D BR8] (4F)

H: CVH AL MM R, CVD MO M B o 1 =4 8 2 A CVH AL CVH 41 He 485 3 MK CVH 4L Fl i CVH 4L 85 4
CVH £ #1& CVH 41 e
B 3  AN[EER B, B, 5 CVH P44 CVD 1) 2F &R R il £k
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2.5 CVHi¥E4 5 CVD Ky XEk: R AR MR FnE i 4
B Bzl & R SRR 2. DUEE &4 CVD
AR, UL CVH P43k HAE &, LUK . 28 E R
CLUS . WA CVD SR . Hh = ER b P i, #6171
ZHE Cox [MHMHT. G5H R FESAMEI L, 5
5 CVH 53l Z A AE S HAE (3 Piyreion < 0.05) .

FEARIY <45 % 132X T, H CVH 4 fil CVH 7
RN 1A RRUEZE, ot VD KU 2 ) B A 94%
(HR=0.06, 95%CI 0.03~ 0.14, P<<0.001) Fl 48% (HR=
0.52, 95%CI 0.46~0.60, P<<0.001) ; i 55 ¥4 CVD X[
43 B EAR 82% (HR=0.18, 95%CI 0.12~0.27, P<<0.001)
H140% (HR=0.60, 95%CI 0.57~0.64, P<<0.001) .

TE 45~54 % W32 & 1, CVH 4 5 CVD 4 )
B AR P S BR 8 55, = CVH 40 Al CVH P 43 4 18 i
1 ANBRIE2E, Lot CVD XU 43 3 B I 77% (HR=0.23,
95%CI 0.12~0.41, P<<0.001) 1 34% (HR=0.66, 95%CI
0.60~0.73, P<<0.001); ifij 55 14 CVD KU 5357l FE AR 69%
(HR=0.31, 95%CI 0.23~ 0.42, P<<0.001) Fl 29% (HR=

0.71, 95%CI 0.69~0.74, P<<0.001) .

1E 55~65 % 32l & 1, /= CVH 41 F1 CVH 43
BN 1A AR UE 22, Lok VD RURS 43 5l B K 73%
(HR=0.27, 95%CI 0.17~0.43, P<<0.001) 11 35% (HR=
0.65, 95%CI 0.60~0.71, P<<0.001) ; 1 5 £ CVD KUK
I3 BIBEAR 71% (HR=0.29, 95%CI 0.22~0.37, P<<0.001)
F128% (HR=0.72, 95%CI 0.69~0.74, P<<0.001) .

TEAEWE > 65 2 32 E 1, CVH 415 CVD 45
Jay B PR3P OCHR i — 2D U 55, = CVH 4181 CVH 143
B HE N 1A AR UE 25, Lot CVD KUES 40 ) B AIG 46%
(HR=0.54, 95%CI 0.30~ 0.98, P=0.043) Il 29% (HR=
0.71, 95%CI 0.64~ 0.80, P<<0.001) ; 1M 5 14 CVD X[
43 B AR 46% (HR=0.54, 95%CI 0.42~ 0.69, P<<0.001)
F1 18% (HR=0.82, 95%CI 0.79~0.86, P<<0.001) .

AR B VIR &L R, A0 CVH 3 4 22 [7]
WAL A (3 Prnein<<0.001), H. CVH ¥ 73 X}
CVD 9 LRAP 4 FH 359 B A7 108 38 T T B (P <<0.001),
W25,

K5 MR, FERDES CVH PESXT CVD SZHE ) Cox IR I XU #8 15 43 B

Pyl A4 CVHIT4y KPR IR B B SE pah HR(95%CI) PlE Prencinl B
Lk <45% {RCVHAH 8/40 1.00 <€0.001
rFCVHAH 131/4 641 -1.808  0.383 22336 0.16(0.08~0.35)  <<0.001
FRCVHE 21/2 618 -2.821  0.442 40.691  0.06(0.03~0.14)  <<0.001
CVHIT4y (448 &) -0.650  0.070 85.577  0.52(0.46~0.60) <0.001
45~54%  flkCcvH4l 19/129 1.00
FICVH4L 346/4 672 —-0.658  0.240 7509  0.52(0.32~0.83) 0.006
RCVHE 26/849 -1.491 0309 23281  0.23(0.12~0.41)  <0.001
CVHIV4r (#4745 ) -0.418  0.049 71.781  0.66(0.60~0.73) <0.001
55~65%  {RCVH#I 50/201 1.00
P CVHA 468/3 930 -0.807  0.151 28702 0.45(0.33~0.60)  <<0.001
S CVHA 27/385 -1316  0.242 20491  0.27(0.17~0.43)  <0.001
CVHIT4 (475 5 ) 0431  0.043 99.039  0.65(0.60~0.71)  <0.001
>65% {RCVHH 27/89 1.00
rhCVHA 291/1 367 -0.420  0.204 4221  0.66(0.44~0.98) 0.040
FCVHA 19/109 -0.617  0.306 4.083  0.54(0.30~0.98) 0.043
CVHIT4r (448 &) -0.338  0.057 35658  0.71(0.64~0.80)  <<0.001
Bk <45% fIRCVH4L 287/2 437 1.00 <0.001
rhCcvHAL 926/17 247 -0.803  0.072  123.633  0.45(0.39~0.52)  <0.001
REICVH4] 24/1 335 1742 0217 64.622  0.18(0.12~0.27)  <<0.001
CVHIT (LA ) -0.505  0.030  276.586  0.60(0.57~0.64)  <0.001
45~54%  {RCVHH 689/3 722 1.00
rPFCVHAH 2040/17 378 -0.518  0.046 124339  0.60(0.54~0.65)  <0.001
ECVHE 42/690 -1.172  0.161 53.145  031(0.23~0.42)  <0.001
CVHIT4) (44 &) -0.339  0.020  281.135  0.71(0.69~0.74) <0.001
55~65%  fkCVHA 655/2 472 1.00
rhCVHA 2815/16 477 -0.569  0.045  159.011  0.57(0.52~0.62)  <<0.001
FCVHE 72/788 1252 0.125 99.484  0.29(0.22~0.37)  <<0.001
CVHI4r (4748 ) -0.336  0.017 374728  0.72(0.69~0.74)  <0.001
>65% flRCvHZ 254/948 1.00
rhCVHA 2056/9 174 -0.230  0.068 11.498  0.79(0.70~0.91)  <<0.001
FECVH4] 84/532 -0.626  0.127 24155  0.54(0.42~0.69)  <0.001
CVHIT} (LA ) -0.196  0.021 87.659  0.82(0.79~0.86)  <0.001

E: CVDJyL M PO ; CVIDY O MU (R . BEBIRS IE 70K 2B R . © 88 AR, CVDZ R S i ol = s "% 5 CVHSM 4
1938 AR 5 4R 532 J5 S TR 4F i BOB A MR R 5, P<<0.001; 2% 4E % 20 M 501 5 CVHAF H I ZE B AE L, B Piencion << 0.05
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B CVH P43 B30, AN R AR5 20 o i A [ 1 51
i) CVD R BUA i 2 2 T [ % (Log-rank K 56, 4
P<0.05), W.I& 4,
26 CVDREMMII&BEEBMESL B THFIB.
PEI LRI Z BB FREE L WS ARA L WCATKE L H
=T CVH ¥4 HE 37 CVD XU T 51) 2% (R A 280, 5o
AR AT CVH W4 X CVD BIFE I H5c K, IAXT CVD B

201 —— {ik CVH 4 (n=2 437)
—— 1 CVH 48 (n=17 247)

Q 6l — = CVH 48 (n=1 335)
O~
22 1: 42=211.493, P<0.001
Mgy 12| 2:,°=162.253, P<0.001
BR & 3: 42=112.378, P<0.001
EL 4:%2=31.291, P<0.001
v K 8
;{m&
4 4
'hH'

0 2 4 6 8 10 12 14 16

A FiEif R 8] (4F)
201 —— {& CVH 48 (n=3 722)

—— i CVH 4 (n=17 378)

o 16| — ™ CVH (n=690)

>~

O% 1: =165.833, P<0.001

B 4o 2:24=135.292, P<0.001

e 3: %=63.920, P<0.001

R & 4: ?=20.770, P<0.001
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C R AT 8] (4F)
30 —— 1% CVH 4R (n=2 472)
—— 1 CVH 4 (n=16 477)
25} —— & CVH 4 (n=788)

1: ¥*=199.931, P<0.001
151.735, P<0.001
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35.261, P<0.001
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35, —— 1 CVH 48 (n=948)
—— 1 CVH 4 (n=9 174)
a = CVH 4 (n=532)
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ERE 4:%7=15.262, P<0.001
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o5 14
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G KRR E] ()

. CVH o0 I35 8 B ; CVD byt I 3 52 o
CVH #{ f1i& CVH 41 b

S/, WL S,

27 HBMSW  EJLIEURE R, 45PRY S X
5RO — 2, AR HERRBE DT 2 4F N R AR A S H
(100 265 R B 2 S10) . HE 3R A T B3 1 24 2 (100 6% Bt B 2
S11) | HEBR M 1 R4 25 & (19 2% R 3% S12) | kBRI
FHRERR 258 (45 R B 35 S13) .

20, — 1K CVH 4 (n=40)

—— e CVH 48 (n=4 641)

—— 7 CVH 4 (n=2618)

181 1:,22100.100, P<0.001
2:%#=47.239, P<0.001

< 12| 3'2=152.134, P<0.001

! 4:%7=32.741, P<0.001
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15 — {& CVH 4 (n=129)
—— v CVH 4 (n=4 672)
& CVH 4 (n=849)
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B3 | 2:72=10.965 P=0.001

2% | 3:%2=38.200, P<0.001

Wit 9 4:%2=21.128 P<0.001
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D Rl A E] (4F)
24, — 1K CVH 4 (n=201)
—— 1 CVH 41 (n=3 930)
20} —— & CVH 48 (n=385)

1: 4?=48.855, P<0.001

16 | 21 7?=36.839, P<0.001
" 3:4?=42.345, P<0.001
4:%2=8.521, P=0.004
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CVH 541058 AR FHI , A58 SEAR WA o i 22745 i
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TR (Y Paeion<<0.001) o 7354 5] Fl CVH 43
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CVD KU 1) 1 1) SR TE 2 M SR B B (38 Pncion <
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(UK Biobank, UKB) BA 31| # 45, L1 45 ¢ % B, % CVH
A5 CVD KU ) B 1) SCHRAE Lo P B N B B (P
0.0013) ., fEZ I, B CVH 4k 4= CVD 1R T [
68%, CVH 1V 73 1 34 I 14> ki #fE 22, CVD XUES T B
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