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Analysis of influencing factors and development of a prediction
model for cardiometabolic multimorbidity among
middle — aged and elderly populations, Tibet

CHEN Zi — giang, HE Rui - feng
Tibet Autonomous Region Center for Disease Conirol and Prevention, Lhasa, Xizang 850000, China
Abstract ; Objective To investigate the prevalence and influencing factors of cardiometabolic multimorbidity ( CMM ) among
middle — aged and elderly populations in Xizang, and to develop a nomogram prediction model for assessing CMM risk, thereby
providing evidence — based references for disease prevention and control strategies. Methods  Utilizing data from the Xizang
survey site of the Southwest China Natural Population Cohort Study, a total of 3 012 participants were included for statistical
analysis. Chi — square tests and multivariate logistic regression were employed to identify determinants of CMM, followed by
construction of a nomogram prediction model. The model’ s performance was validated through Hosmer — Lemeshow goodness —
of — fit testing and calibration curve analysis. Results Among 3 012 participants, the prevalence of cardiometabolic
multimorbidity (CMM) was 25. 1% . Multivariable logistic regression analysis identified the following independent risk factors ;
advanced age ( =65 years; OR=2.484, 95% CI:1.967 - 3.138), male gender (OR =1.636, 95% CI.1.363 - 1.963),
nocturnal sleep duration <7 hours (OR =1.527, 95% CI.1. 101 —-2.118), frequent snoring (OR =1.392, 95% CI.1. 095 —
1.769) , poor self — rated health (OR =2. 141, 95% CI:1. 606 — 2. 853) , BMI =28 kg/m’ (OR =1.993, 95% CI:1. 498 -
2.651), and central obesity (OR =1.674, 95% CI; 1.345 —2.083). The model demonsirated satisfactory goodness — of — fit
(Hosmer — Lemeshow y* =2.430, P =0.965) with calibration curve analysis showing excellent agreement between predicted
and observed probabilities. Conclusion Preventive strategies should prioritize middle — aged and elderly individuals with the
identified risk profiles: advanced age ( =65 years) , male gender, nocturnal sleep deprivation ( <7 hours) , frequent snoring,

suboptimal self — rated health, overweight/obesity, and central obesity. The nomogram model developed based on these
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influencing factors demonstrates certain predictive value for assessing CMM risk in middle — aged and elderly populations in

Xizang.

Keywords : Cardiometabolic multimorbidity; Influencing factors; Prediction model; Middle — aged and elderly populations

Wt T N 2 AL, v AR AR £
ol P 3 i, e R T ] 4 3 T A 4
KPR 2 — o 0 155 A8 357 35955 ( cardiometabolic
multimorbidity , CMM ) J2 & [7] — /> 1At A 194 ol & 193 o
DA B0 L PR b AR R LY
—Fp g AR A CMM RS A A g X
K i SBORITE ZE RN BT A T, 5 (e R
FIA EE RS2 — L BRI Meta 43745
RWOR, TE A AR CMM Y R R Y
14. 6% , L% ] 2 2 3% E b CMM A
AR AT TR o R A AR N B A B R
G E A NOE S I T, 23 R A v S AR B A A
BRI A, DR, L3R T R A A 1 1 B PR 2%
X T HELE BN I K A R R SR AR O, FOW R A
A A g (e IR0 2 A T REPE B0 T B, T LS
BB (A A 53 3 AR A A, AT 34 2
LT E A . B TR 2 B 4 2R
LS B 2 R BR T BRAE B , %S AT R A0 7 =
ST TR E AL BRI T H A R T3
B . T 1, ABIFSE P03 3k % P 38 4 AT
CMM S0 PR 22 93T, 40 158 T T A BEfY CMM
RO XU FRINAR 20 | 5 75 B U 4R CMML =5 K
6 NTRE , A 2 T DX o ML 5 PRSI 0 4 9 4 A4 —
FE BRFER I 2%

1 W&57H%

L1 A7t AT v X B 2R A HEBA
FUBTFE” 35T v D4 R 2 A B0dls , BT X RO AR HE -
AR 45 2 K UL L s QB0 i R QR EBETE H
(4, BT F 5 00 7 G Ok . — LN AT SR R
3012,

L2 A&ork WHRADE AR T, R
36 2 B CHEDC) ORUBE, il I T IR (a4 (8RO S
JEAN HEAT X FAS 2 B CHEIX) o T F 3 A5 i [R] O
2018 45 A—2019 4 9 A, R HIH Ip it i1
Pl Bl R 52 58 B — e 0 (1R 531 AR IS AR
85) A7 AT I OB ARG ) BEIRAR &0 | A
PR . B AR A TR EL S B A R FEL IR
S5 o MUAEARFRFR 2 o1l B3R B 9 4 o 4 45 R
oKL , 3% 2 A G R ARSI LR A T A o I A Y 4
LR AT TR B SRR, A4 2 B I EL
BT E R DI FEAT B A, 8 A I S B

B ve g mal st 2 mor . Al T
DR A B 2 AR B o A 22 51 s AR B 1L (o A
h K2020022) , A58 X5 4028 T R R & 45

L3 iz OmfgR# 4 T6=1.7 mmol/L &¥
LDL - C=3.4 mmol/L 5 HDL - C < 1.0 mmol/L"*’,
QES I E 45 Y 45 JF = 140 mmHg 5% (F11) &F 3K JE =90
mmHg % A K59 &/ K R UL E B2 B R A &
MR o GWEFRIG1E 25 I B =7. 0 mmol/LM 5k
Tettivh &/ X ek DL Bz W AR . @A
Tt vl &/ X gak L FBE Bz W o o XU e SN
Filkl. ®HEFBIRABE S/ X Hal L EEE B2 W A 7w
CMRNSE SO . SIRERAERFE DB RA DL
5 Bl PR PR LB SR AT CMM,, L
T AR PRI X | H T PRI 24590 BB, 3 4 el A IR () v
AT —FPEl 2 Fh ) SO RAR BT /2% . o PERE B
EIE B PEERE =90 cm, L EERF =85 em' '

1.4 sitobr  4p270 g Rk H R0 R HE A,
RN FLBER I X K56 . SR [ RTZE A logistic [A]19
i e CMM 5% M PR 28 ATFIN PR 7, 8 57 51 ZR PRI AR
Hosmer — Lemeshow 481G £ K6 56 FIAS e il 26 FH T
PR SO A (A R ROR o K387k 1E o = 0. 05, %548
()38 1 5 70 AT () SPSS 24. 0 FT R 4. 2.3 3 ff. 3112k
PRI AR 225 o) R0 45 A A8 8 A P40 0 ) 0 R AR R Y

“rms” F1“ nomogramEx” £, 58 i .,
2 # R

2.1 AR FARBFL 3012 ZAHRXZ T, &
A CMM 35 755 N, B3N 25. 1% . TEAFY 65 5 ]
DL e R s A R W s 7 TR B R <
7 h L ITHE AP 22 . BMI =28 kg/m” | i
JE X e il BFGE XTSI CMM BB R i, 25 57
BAGHEX(P<0.05), W&k,

2.2 CMM 2m&®mRE0 2R E54 EEHER
CMM 1B Hy R AR A7 1 591 L IR AR R 0 2 (1] e A s
K ATBHBO . B TR BMI L R 2 75 MR AR
hH AR TR R AT, #4 2E logistic [IHBIAL, 2%
7R, CMM g8 XU B 5 A7t A1 BMIL (1) 184 i g 38 Jon
P f B i 22, CMM. AR 9 RIS 8 575 55 M (OR =
1.636, 95%CI: 1.363 ~1.963) 7% [A]HEHR AT <7 h
(OR =1.527, 95% CI. 1.101 ~2.118) . 2 ¥ T B
(OR=1.392, 95% CI: 1.095 ~1.769)  Ff.0» 1 AE Jit
(OR=1.674, 95%CI . 1.345 ~2.083) V4 i rp &4
N CMM Rk Rz, Wk 2,



PR TRR B 2% 2025 4E4 52 %5 16 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 16

- 2883 -

K1 VR FERHE R 24 CMM R 15O

Table 1 Prevalence of CMM among middle — aged and elderly populations with different characteristics in Xizang

21 5 N FEIREL B (%) X P

AR (%) 75.313 <0.001
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7 1184 359 30.3

SCARFRE 0.008 0.996
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Table 2 Results of the multivariable logistic regression analysis for CMM disease
A Z B4 B SE Wald y? P OR {H(95% CI)

RIS () 55 ~64 45 ~54 0.488 0.099 24.370 <0.001 1.629(1.342 ~1.978)

=65 0.910 0.119 58.394 <0.001 2.484(1.967 ~3.138)

531 L fegis 0.492 0.093 27.964 <0.001 1.636(1.363 ~1.963)

T ) R K () <7 7~9 0.424 0.167 6.446 0.011 1.527(1.101 ~2.118)

>9 0.061 0.147 0.173 0.677 1.063(0.797 ~1.417)
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2 0.331 0.122 7.306 0.007 1.392(1.095 ~1.769)

ERRRidE —fi& #F 0.234 0.097 5.881 0.015 1.264(1.046 ~1.528)

% 0.761 0.147 26.921 <0.001 2.141(1.606 ~2.853)
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Fig.1 Nomogram prediction model of the CMM disease risk
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Table 3 Scoring details of the Nomogram for CMM disease risk
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