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Abstract

Objective: This study employs latent class analysis to examine the patterns of behavioral risk factors among
hypertensive patients in rural areas of Southern Xinjiang, and to explore their association with the risk of
cardiovascular disease (CVD). The aim is to provide a basis for developing targeted hypertension
management programs.

Methods: A cohort study was conducted with a baseline survey initiated in 2016, followed by six rounds of
follow-up through 2024. A total of 3,372 hypertensive patients without CVD at baseline were identified
through questionnaires, on-site blood pressure measurements, and social security information screening. To
accurately determine the occurrence of CVD events during follow-up, this study collected social security
data, hospitalization information, or self-reported information with a hospital diagnosis from September
2016 to December 2024. Six behavioral risk factors, including smoking, drinking, physical activity, salt
reduction, balanced diet, and weight control, were selected as manifest variables to fit the latent class model.
The model started with a baseline model of one category and incrementally increased the number of
categories up to six. Model fit was evaluated using akaike information criteria (AIC) and bayesian
information criteria (BIC), and the most appropriate category model was ultimately selected to identify
different behavioral risk factor patterns among hypertensive patients. Cox proportional hazards regression
analysis was used to examine the association between behavioral risk factor patterns and CVD incidence,
and multicategory mediator analysis was employed to assess the mediating effects of blood biochemical
indicators, including total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), and fasting plasma glucose (FPG), between behavioral risk
factor patterns and CVD incidence.

Results:(1) A total of 3,372 hypertensive patients were included in this study, with an average age of 45.15
+ 14.36 years. By December 2024, a total of 25,829 person-years of follow-up had been accrued, with an
average follow-up of 7.66+0.46 person-years. The incidence rate during the follow-up period was 19.01 per
1,000 person-years, and the cumulative incidence of CVD was 14.56%. Compared with the group without
CVD events, the group with CVD events had higher levels of age, systolic blood pressure (SBP), diastolic
blood pressure (DBP), TC, TG, LDL-C, FPG, waist circumference, and hip circumference. The proportion
of females, individuals who were married, those with a family history of hypertension, smokers, drinkers,
individuals with a preference for salty foods, those with an unbalanced diet of meat and vegetables, and
those who did not control their body weight was higher in the CVD event group (all P < 0.05).

(2) Based on the fit results of the latent class model, a three-category latent class model was determined to
be optimal. The three categories of behavioral risk factor patterns among hypertensive patients were

identified as: Class 1 (Relatively Healthy Group), Class 2 (Inactive Group), and Class 3 (Completely



Negative Self-Management Group). Compared with the Relatively Healthy Group, the Inactive Group had
SBP, DBP, HDL-C, TC. Additionally, the proportion of unmarried individuals and those with a family
history of hypertension was lower in the Inactive Group (all P-values < 0.05). Compared with the
Relatively Healthy Group, the Completely Negative Self-Management Group had higher age and TC levels,
lower HDL-C levels, and a lower proportion of males and individuals with a family history of hypertension
(all P-values < 0.05).

(3) Univariate Cox proportional hazards regression analysis showed that behavioral risk factor patterns
among hypertensive patients were associated with the risk of CVD. Using the Relatively Healthy Group as
a reference, the risk of CVD for the Inactive Group was 1.83 times that of the Relatively Healthy Group
(HR=1.83, 95% CI: 1.50, 2.22), and the risk for the Completely Negative Self-Management Group was
2.41 times that of the Relatively Healthy Group (HR=2.41, 95% CI: 1.88, 3.09). In the multivariate Cox
proportional hazards regression model, the results of models 1, 2, and 3, adjusted for multiple confounding
factors, were consistent with the results of the univariate Cox proportional hazards regression model.

(4) TC mediated 6.08% of the effect between the Inactive Group and CVD risk, and 5.75% of the effect
between the Completely Negative Self-Management Group and CVD risk (the 95% bootstrap confidence
intervals for relative mediation did not include 0). TG mediated 9.85% of the effect between the Inactive
Group and CVD risk, and 5.28% of the effect between the Completely Negative Self-Management Group
and CVD risk (the 95% bootstrap confidence intervals for relative mediation did not include 0). FPG
mediated 11.89% of the effect between the Inactive Group and CVD risk, and 3.09% of the effect between
the Completely Negative Self-Management Group and CVD risk (the 95% bootstrap confidence intervals
for relative mediation did not include 0).

Conclusion: The latent categories of behavioral risk factor patterns among hypertensive patients in rural
areas of Southern Xinjiang are the Relatively Healthy Group, the Inactive Group, and the Completely
Negative Self-Management Group. Compared with the Relatively Healthy Group, both the Inactive Group
and the Completely Negative Self-Management Group have an increased risk of CVD. TC, TG, and FPG
each partially mediate the association between the Inactive Group and the Completely Negative
Self-Management Group and the risk of CVD.

Key words: Hypertension; Latent class analysis; Mediating effect; Cardiovascular disease
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MBI (Cardiovascular diseases, CVD) J& 2835 MO I BRI BB, 3224
FEGR AP CO N N2 R AL ) FESRAE . CVD A& A ERIE Bl BUR A EE I R A .
S BRI AR5 (Global burden of disease Study, GBD) {7, M 1990-2022 443k
CVD ET-H BINAFT I, {2 CVD ZET- AELEIM 1990 4 (1) 1240 J5 EFHE] 2022 1)
1980 /3t AR¥E (OB # RS S ik 2023) , RE CVD BB AECH 3.3 12,
HiX—#3R 034 B2, CVD EREW 2 Ja R T M E R R AL, 2020 4F ]
CVD FIw BT 20 3 5 A . T JE R 1 48.00% A1 45.86%0831, IR [E CVD 55 fiiH 44
SHE AL T B K547 1990-2019 4, F[H 1~79 % A CVD FE#Artl K5 F M 646.2/10
JINEETEE 652.2/10 75 N4, CVD R RE T a8 T 33.7%. O I 50 th i
KT EEMSEG . 2021 38R [E CVD E#H HPia NIRECN 1487.23 75 AR, & [FHA
HBE S N IRELT) 8.26%, 2022 HE3KE CVD B RSB % N 17312.8 Jul?.

AR, AERE T NSRBI, M 1990 422 2019 4F, & i & s A
B d 33112t 307 AL B ERINE 6.26 ¢ &M 6.52 /2 FPESY, w5 1k 1K) & i =%
) R AE R [ RE AN 25 B o e IR A 2 ol B (7R, 2018 AR R E>18 2 B = IR
BB R 27.5%, H5REAE 5 R4 G B A & R A T S A b, B e ik 1
B, SR, S E A RS R IR, AR PAEHZ (World health organization,
WHO) &G, KA 21%M BT s i 85 AR T R —BOkJE T35 E 4 X
TPARS OB R A, fEEEEMEEES, H 66.9%-67.2%1 3 i+ 13 2%
il o 8 2 7 1 — T 5T R B, 7 40 2 DL RS i NBE AR, g I R 4% 26 H 16.8%.
] 1 vy I R 42 1 2R AE 1991-2015 4E8], M 3.0% ETFE] T 16.8%, SARTERL L+ JLA(A]
192 7 o, H I R B IR 3 ) 2R AT AR A TR KT, BE B Rk B R B B4 7K F
11 22 00,

1L 7K ST 55 0 I 22 995 R0 R BB T RS 22 (B AE B YN R Bk . — T Meta 73 AT 45 3
7, O LB P 9 RIS PG 5 1 B ARG B2 i I L, e & (Systolic blood pressure, SBP)
FEPEAG 10 mmHg, AT FFR T2 2 — FO M B A, 55— TN 61 T0mi B M 72
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