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Association between sarcopenic obesity and cardiovascular disease risk in
the elderly

ZHANG You-tao, DONG Li-ping, LI Shu-tie, KONG Jie
Department of Geriatric Medicine, The First Affiliated Hospital of Hebei North University, Zhangjiakou, Hebei 075031, China
Abstract: Objective To investigate the longitudinal association between sarcopenic obesity and cardiovascular disease (CVD)
in the elderly in China. Methods Data from the China Health and Retirement Longitudinal Study (CHARLS) from 2015 to
2020 were used. A total of 4 349 elderly people aged 60 years and above were enrolled and divided into four groups based
on body roundness index (BRI) and sarcopenia status, namely (1) normal BRI without sarcopenia group; (2) normal BRI with
sarcopenia group; (3) high BRI without sarcopenia group; and (4) high BRI with sarcopenia group. Kaplan—Meier curves were
used to estimate the cumulative incidence of CVD, stroke, and heart disease at different times. Multivariable—adjusted Cox
proportional hazards regression models were then used to control for confounding factors to analyze the associations between
sarcopenic obesity status and CVD, stroke, and heart disease. Finally, subgroup analyses were performed to test the
consistency of the association effects of the four groups on CVD, stroke, and cardiac events. Results Based on different
sarcopenic obesity status, Kaplan—Meier survival curves showed differences in cumulative incidence between different groups
(P<0.001). After full adjustment of covariates, high BRI sarcopenia significantly increased the risk of CVD (HR=1.41, 95%
CI: 1.14-1.75), stroke (HR=1.77, 95% CI: 1.26-2.49) and heart disease (HR=1.32, 95% CI: 1.03-1.69) compared with
normal BRI without sarcopenia. This further proved that sarcopenic obesity was an important risk factor for CVD, stroke and
heart disease. In the subgroup analysis, it was consistently found that high BRI with sarcopenia was associated and CVD,
stroke and heart disease. Conclusion In the elderly population in China, high BRI with sarcopenia is significantly associated
with the risk of CVD, stroke, and heart disease. It is recommended that preventing and improving sarcopenia, controlling

weight and exercising moderately can help delay the progression of CVD and promote healthy aging in the elderly.
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Figure 1 Flowchart of research subjects
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Table 1 Baseline characteristics of the research subjects [(xxs), n(%)]

1IEH BRI f= BRI
ARk Totaln=4 349)  TALABAEE  WLARAGE  FTHNLABAME  DUARDE FI PAH
(n=2102) (n=1159) (n=639) (n=449)
() 67.46 £6.21 65.97 £5.06 69.87 +7.21 65.96 +5.06 70.29 + 6.82 157.51 <0.001
5 400.53 <0.001
% 2 169 (49.87) 1274 (60.61) 628 (54.18) 189 (29.58) 78 (17.37)
& 2180 (50.13) 828 (39.39) 531 (45.82) 450 (70.42) 371 (82.63)
TR 88.05 <0.001
oAl 777 (17.87) 285 (13.56) 256 (22.09) 101 (15.81) 135 (30.07)
Cs 3572 (82.13) 1 817 (86.44) 903 (77.91) 538 (84.19) 314 (69.93)
SRR 59.90 <0.001
I 1404 (32.28) 712 (33.87) 280 (24.16) 262 (41.00) 150 (33.41)
gt 2945 (67.72) 1390 (66.13) 879 (75.84) 377 (59.00) 299 (66.59)
AR 141.83 <0.001
INE UL 2505 (57.60) 1048 (49.86) 752 (64.88) 375 (58.69) 330 (73.50)
LRES 1601 (36.81) 886 (42.15) 376 (32.44) 232 (36.31) 107 (23.83)
KL KU 243 (5.59) 168 (7.99) 31 (2.67) 32 (5.01) 12 (2.67)
W2 A 127.53 <0.001
& 2851 (65.56) 1232 (58.61) 772 (66.61) 474 (74.18) 373 (83.07)
s 1498 (34.44) 870 (41.39) 387 (33.39) 165 (25.82) 76 (16.93)
R 238.04 <0.001
T 3 066 (70.50) 1317 (62.65) 787 (67.90) 550 (86.07) 412 (91.76)
2= 1283 (29.50) 785 (37.35) 372 (32.10) 89 (13.93) 37 (8.24)
CESD-10 74y 781 £6.14 7.20 £5.88 8.69 + 6.45 7.38 £5.83 8.98 + 6.49 21.58 <0.001
#75K% (mm Hg) 7412+ 11.19 73.86+ 11.14 7220+ 11.12 77.21 +11.00 75.91 +10.72 32.55 <0.001
4 1% (mm Hg) 129.84£19.88  127.75+£19.25  127.92+19.80  13547+19.13  136.52+21.06 46.75 <0.001
o5 I HE 153.44 <0.001
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Figure 2 Kaplan—Meier curves evaluate the cumulative incidence of CVD, stroke and heart disease at different times
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Table 2 Cox proportional hazards regression analysis of sarcopenic obesity status

Model 1 Model 2 Model 3 Model 4
HR(95%CI) P{H HR(95%CI) P{E HR(95%CI) PiE HR(95%CI) PiE

CVD

TCHLA Xof i Xof it Xof it it L

LA s 132(1.16 ~1.50) <0.001  1.22(1.06~1.40)  0.005 1.18(1.03~136) 0.019  1.17(1.02~1.35) 0.027

1E% BRI Xif Xif Xif POl

i BRI 151 (1.32~1.74)  <0.001  1.43(123~1.65 <0.001 142 (1.23~1.65 <0.001 121 (1.04~1.40) 0.015

1EH BRI JEHLA i gl ol Xof 1 Xif

1EH BRI LA I8 E 1.29(1.10 ~ 1.51) 0.002 122(1.03~1.44)  0.021 1.18(1.00~1.40) 0.055 1.15(0.97 ~1.37) 0.097

B BRI LA 149(1.23~1.79) <0.001 142(1.18~1.73) <0.001 1.43(1.18~1.73) <0.001  1.18(0.97 ~ 1.44)  0.093

1 BRI LA iE 1.93(1.59~235) <0001 1.72(1.40~2.13) <0.001 1.66(1.34~2.05) <0.001  1.41(1.14~1.75) 0.001
Ji7 e

TEILAII i X1 Xif Xif X1

LA Bl i 1.45(1.17~1.80) <0.001  1.39(1.11~1.75) 0005 1.33(1.06~1.68) 0015 1.32(1.05~1.66) 0.019

1E# BRI Xt e oyl oyt pagiis

& BRI 1.68(1.35~2.10) <0.001 1.78 (140 ~2.26) <0.001 1.77 (1.39 ~225) <0.001  1.34(1.05~1.71) 0.019

EH BRI JEHUA i Xof 184 of it Xof 14 it

1EH BRI LA/ AE 1.40(1.07 ~ 1.84) 0.013  1.37(1.03~181)  0.028 1.30(098~1.73) 0.065 1.27(0.96~1.69) 0.092

5 BRI LA /DE  1.63(120~ ~223)  0.002  1.75(1.27~240) <0.001 1.74(1.26~239) <0.001  1.28(0.93~1.77) 0.131

& BRI LA 234(1.72~320) <0.001 2.46(1.76~3.45) <0.001 2.34(1.67~3.28) <0.001  1.77 (1.26 ~2.49) 0.001
OISR

TP s Rt of it Xof 1 of it

WU 9 E 130 (1.12~1.52) <0.001 121(1.03~142) 0.022 1.18(1.00~1.39) 0.049 1.17(0.99 ~ 1.38) 0.065

1E% BRI Xt HE pogiid oyl POl

{5 BRI 141 (120~1.66) <0001 127(1.07~150) 0007 126(1.06~150) 0.008 1.12(0.94~1.34) 0212

1E% BRI WA X HE Xif e Xif Xif e

TEH BRI E 1.26(1.05 ~ 1.52) 0.015  1.19(0.98 ~1.44)  0.081 1.160.96~1.42) 0.132  1.14(0.94~1.39) 0.195

= BRI FCHLAIIE A E 1.36(1.08 ~ 1.69) 0.008  1.24(0.99 ~ 1.56) 0.067 1.24(0.99~1.56)  0.064 1.08(0.85~1.36) 0.521

12 BRI LA/ 1.81(144~228) <0001  1.53(120~1.96) <0.001 148(1.16~1.90) 0.002  1.32(1.03~1.69) 0.030
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Table 3 Subgroup analysis of the correlation between sarcopenic obesity and CVD

AU R AR SR 73 AT, AAEAR I <65 27 Rl
MR AR L 3] 25 SGHR (P> 0.05) o A1, R
B3R R S WAL RS TE CVD | A
A AU 9 2 5 5 AR (B P>0.05)

Prd

AN

- 1EH BRI LA E 1= BRI TGN b /i 7o BRI LA
HR(95%CI) P HR(95%CI) PIH HR(95%CI) PiE

IEE (%)

<65 1.58(1.21 ~ 2.05) <0.001 1.66(1.27 ~2.17) <0.001 1.66(1.12 ~ 2.45) 0.011

= 65 1.03(0.84 ~ 1.26) 0.778 1.28(0.98 ~ 1.66) 0.066 1.66(1.31 ~ 2.09) <0.001
P

% 1.47(1.19 ~ 1.83) <0.001 1.40(0.99 ~ 1.96) 0.054 2.42(1.63 ~ 3.59) <0.001

xz 1.05(0.83 ~ 1.33) 0.698 1.31(1.03 ~ 1.65) 0.027 1.51(1.19 ~ 1.92) <0.001
eli]

4 1.27(1.05 ~ 1.55) 0.015 1.57(1.27 ~ 1.95) <0.001 1.79(1.43 ~2.23) <0.001

= 1.23(0.93 ~ 1.63) 0.141 0.94(0.62 ~ 1.44) 0.784 1.79(1.13 ~ 2.83) 0.013
W A

o 1.19(0.98 ~ 1.44) 0.078 1.35(1.10 ~ 1.67) 0.005 1.75(1.41 ~ 2.16) <0.001

b 1.44(1.09 ~ 1.91) 0.012 1.54(0.96 ~ 2.48) 0.074 1.46(1.21 ~ 2.99) <0.001
TR IR

w 1.31(1.07 ~ 1.60) 0.009 1.20(0.91 ~ 1.59) 0.196 1.53(1.13 ~ 2.07) 0.006

2 1.17(0.90 ~ 1.52) 0.240 1.38(1.06 ~ 1.79) 0.017 1.69(1.29 ~2.22) <0.001
HERIF

i 1.29(1.09 ~ 1.53) 0.004 1.43(1.16 ~ 1.76) <0.001 1.77(1.42 ~ 2.19) <0.001

= 1.09(0.68 ~ 1.73) 0.731 1.09(0.69 ~ 1.73) 0.717 1.72(1.06 ~ 2.78) 0.028
MG S5

w 1.33(1.11 ~ 1.59) 0.002 1.40(1.12 ~ 1.75) 0.003 1.70(1.34 ~ 2.15) <0.001

& 1.08(0.75 ~ 1.56) 0.672 1.19(0.84 ~ 1.70) 0.332 1.76(1.22 ~ 2.53) 0.002

&4 NINRAPEREHOR S S5 KA P A G .41 0 B

Table 4 Subgroup analysis of the correlation between sarcopenic obesity and stroke

—_— 1EH BRI LAWK E 1 BRI TG iE 1= BRI LA AE
HR(95%CI) P HR(95%CI) P1H HR(95%CI) Pt

AR (%)

<65 1.60(1.04 ~ 2.48) 0.034 1.93(1.26 ~ 2.97) 0.003 2.03(1.11 ~ 3.71) 0.021

=65 1.19(0.84 ~ 1.68) 0.319 1.34(0.86 ~ 2.10) 0.195 2.13(1.46 ~ 3.11) <0.001
PE5

U 1.50(1.07 ~ 2.10) 0.019 1.73(1.06 ~ 2.82) 0.029 2.52(1.38 ~ 4.63) 0.003

1 1.28(0.83 ~ 1.99) 0.266 1.69(1.10 ~ 2.59) 0.017 2.43(1.61 ~ 3.67) <0.001
el

7 1.37(0.98 ~ 1.91) 0.065 1.75(1.22 ~ 2.50) 0.002 2.29(1.60 ~ 3.26) <0.001

= 1.42(0.90 ~ 2.23) 0.136 1.10(0.56 ~ 2.18) 0.774 1.95(1.05 ~ 4.12) 0.045
WA

% 1.27(0.91 ~ 1.77) 0.161 1.55(1.09 ~ 2.19) 0.014 221(1.57 ~3.12) <0.001

i 1.66(1.06 ~ 2.63) 0.028 1.70(0.80 ~ 3.63) 0.168 2.05(1.74 ~ 5.72) <0.001
125 1L

7 1.36(0.94 ~ 1.97) 0.106 1.54(0.96 ~ 2.47) 0.075 2.06(1.25 ~ 3.39) 0.005

= 135 (0.91 ~ 2.00) 0.130 1.25(0.82 ~ 1.89) 0.298 1.76(1.17 ~ 2.64) 0.007
BER I

7 1.46(1.10 ~ 1.95) 0.009 1.56(1.11 ~2.21) 0.011 2.28(1.62 ~ 3.21) <0.001

= 0.90(0.41 ~ 1.96) 0.787 1.23(0.61 ~ 2.50) 0.562 1.71(1.20 ~ 3.64) <0.001
AR S

i 1.48(1.09 ~ 2.01) 0.013 1.67(1.16 ~ 2.42) 0.006 2.13(1.45 ~ 3.12) <0.001

2 1.18(0.67 ~ 2.06) 0.569 1.09(0.62 ~ 1.92) 0.765 1.98(1.15 ~ 3.41) 0.014
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Table 5 Subgroup analysis of the correlation between sarcopenic obesity and heart disease

A 1EH BRI LA i BRI JCHLA e 15 BRI JULPAI /D iE
) HR(95%CI) P HR(95%CI) Py HR(95%CI) PIE

AR ()

<65 1.59(1.18 ~ 2.16) 0.002 1.42(1.02 ~ 1.97) 0.036 1.31(0.80 ~ 2.15) 0.287

=65 1.00(0.79 ~ 1.27) 0.991 1.27(0.93 ~ 1.72) 0.130 1.67(1.28 ~ 2.19) <0.001
PES

% 1.49(1.15 ~ 1.94) 0.003 1.17(0.75 ~ 1.83) 0.478 2.51(1.57 ~4.01) <0.001

ks 1.00(0.77 ~ 1.31) 0.992 1.16(0.88 ~ 1.52) 0.290 1.31(1.00 ~ 1.73) 0.049
el

w 1.20(0.95 ~ 1.51) 0.122 1.41(1.09 ~ 1.82) 0.008 1.62(1.25 ~2.11) <0.001

Pt 1.31(0.95 ~ 1.81) 0.101 0.90(0.54 ~ 1.51) 0.702 2.03(1.22 ~ 3.40) 0.007
U]

& 1.19(0.96 ~ 1.49) 0.118 1.26(0.98 ~ 1.61) 0.067 1.66(0.99 ~ 2.13) 0.051

b 1.34(0.95 ~ 1.89) 0.091 1.26(0.69 ~ 2.31) 0.454 1.25(0.51 ~ 3.09) 0.624
15 1L

7 1.24(0.98 ~ 1.57) 0.068 1.07(0.77 ~ 1.50) 0.671 1.49(1.06 ~ 2.11) 0.024

I 1.23(0.89 ~ 1.68) 0.205 1.37(1.00 ~ 1.89) 0.052 1.69(1.22 ~ 2.35) 0.002
IR

w 1.20(0.98 ~ 1.46) 0.076 1.32(1.03 ~ 1.68) 0.027 1.60(1.24 ~ 2.07) <0.001

Pt 1.58(0.93 ~ 2.69) 0.093 1.09(0.61 ~ 1.95) 0.764 2.21(1.26 ~ 3.87) 0.006
N[5

& 1.27(1.03 ~ 1.56) 0.024 1.23(0.94 ~ 1.61) 0.125 1.49(1.12 ~ 1.97) 0.006

S 1.19(0.77 ~ 1.85) 0.424 1.28(0.84 ~ 1.96) 0.249 2.10(1.38 ~3.20) <0.001

3 i

TEARWFFEH, TN TR BA 4 AR R v
FEABEBIE I, AN 4 349 4 65 5 K VU F#-AEN, &
el T LR YEIE RS CVD L I AS rh S e
FIZNIa DGR . WFFE SR WoR , 5 IE R BRI JCHLA &>
FEAH L, = BRI WLAEGE B 238 7 CVD(HR=
1.41,95%CI:1.14 ~1.75) . % (HR=1.77,95%CI:
1.26 ~2.49) Ko 0> k9% (HR=1.32,95%CI:1.03 ~ 1.69)
P 9 XU o 3 3R B S Jie 5 AL PR 92 18 80 £ 6
D MAE S R BAT B AN o FESEAL 3B, 36— KK
e NP N B E=ct S (TN R e W 95 i /W e
PRI 5k

REAEAIE 5T 244 BRI SSOL P I/ E S R Sk IXURS:
A TR fln, Bl a5 R BRI Sh8H0E 5
CVD KUz fafir i B AHOC, Rp2kmr BRI P AR &4
CVD | H RGBSR JIE =424 P IXUSS: 185 ) A8 By TR 52 IR
B BRI J& CVD KB py s 2 il 4545, JF 5 CVD SET=
KAHFET 2 UIB KRR, 3 —J7, LRI AE A
BBBHIESE CVD BT fE s R R,

ARG AN Z A FE T UCK BRI 5 LA 8/
JEBRG 2L, KB BRI A I LA I A i XU 3%
VAT =i e ity R NS D R S PN [
JHEAR DGR AR 2L Clnn ik & Z= A8t AR AR = S i
FEVERR IR A )55 LD 80/ S 08 1 S RE AL bR D)
RERERG A BEAACE PRIV T, S [R]O il 8 408 1 i
Pt o BCFROBGERRON " ™ . T I R S B AN BRI S T

IRESANRTE bR, M 255 WL & 5 D Re i T2 T
Al , LA YRS T Co 0 A5 XU o

FEST BEALA Ty T, IR T 3 A g ZE L L S A
SRS & O A 03, T LRI A 1T S B e
IR RERERS A2 PEJE KU BIE G fup N0, 23
JLAEES RS RAE IR AR 0T BEAH BB, Tt — 25
2T CVD KUK o I BABI B GE IR Bos , WILIR D8 e
SO I AE S B BT XU S 2 R 5 | LA o o o
Sl JE sl B Al LR D | i — 2D S REARTF S A
gr LR, fErhEAE AR, MR EIE S
CVD 2 S I 2 9 KU dnb 5 AH DG o AAF 5T At
B IR N[ A1 81 I 3 i e I B A BT e 2 S
ARG AR IS G A5 o I R s A s o3 Wil
Fam 1k A B ) R A G BH I ZhGE LA = 5 )
AE , T REAT BT R Ao i 450 0 RS | 412 2 41 N {8t
|55
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