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Background: This cohort study created a risk equation of CVD for the Uyghur and Kazakh
ethnic groups with metabolic syndrome (MetS) in Xinjiang and its associated factors,
evaluated the model’s feasibility, and provided theoretical support for the prevention and
early diagnosis of CVD.

Methods: A total of 5655 participants from Xinyuan and Jiashi counties in Xinjiang from
2010 to 2012 were selected, including 3770 and 1885 training and validation samples,
respectively. A factor analysis was performed on 975 patients with MetS in the training
sample, whereas potential factors related to CVD were extracted from 21 MetS biomarkers.
Cox regression was used to create and verify a CVD-risk prediction model based on training
samples. The receiver operating characteristic curve was drawn to evaluate the model’s
prediction efficiency.

Results: The cumulative incidence of CVD was 9.20% (training sample, 9.12%; validation
sample, 9.36%). Nine potential factors were extracted from the training sample population with
MetS to predict the CVD risk: lipid (hazard ratio [HR], 1.205), obesity (HR, 1.047), liver
function (HR, 1.042), myocardial enzyme (HR, 1.008), protein (HR, 1.024), blood pressure
(HR, 1.027), liver enzyme (HR, 1.012), renal metabolic (HR, 1.015), and blood glucose (HR,
1.010). The area under the curve of the training and validation samples was 0.841 (95%
confidence interval [CI], 0.821-0.861) and 0.889 (95% CI, 0.870-0.909), respectively.
Conclusion: The CVD prediction model created with nine potential factors in patients with
MetS in Kazakh and Uyghur has a good predictive power.
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Introduction

Cardiovascular disease (CVD) is a leading cause of death and disability worldwide.
In 2018, the number of patients with CVD in China reached 290 million, and CVD
accounted for >40% of deaths, ranking the first in the spectrum of death causes,
causing serious diseases and socioeconomic burden.' Metabolic syndrome (MetS),
a group of metabolic disorder syndromes including insulin resistance, central
obesity, dyslipidemia, and hypertension,” is associated with a series of risk factors
that increased the CVD risk. It has been known that CVD has a long incubation
period, high mortality rate, and serious complications and cannot be cured com-
pletely. Therefore, early risk assessment methods can be used to identify and
manage high-risk individuals. A previous report has shown that MetS can be

used as a risk assessment tool for CVD.?
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The American Heart Association currently recom-
mends the use of the Framingham Risk Score (FRS) to
predict the 10-year absolute CVD risk in MetS.?
However, when comparing the ability of MetS score and
FRS to predict CVD, studies in China and other countries
show inconsistent conclusions due to the presence of
many risk factors for CVD that vary among models,
affecting their CVD predictive performance. Some stu-
dies found that identifying and adding new predictors can
effectively improve the CVD prediction ability.*
However, this model is currently applicable to the
Kazakh population only, and its usefulness for other eth-
nic groups remains unclear. Due to differences in regions,
races, CVD composition, and intensity of each risk factor,
the CVD risk assessment formula developed by different
countries or regions is often not suitable for other
populations.

The Uyghur and Kazakhs are the two ethnic groups
with the largest populations widely distributed in Xinjiang.
Due to their special diet, living environment, and genetic
characteristics, their prevalence of chronic diseases, such
as MetS, hypertension, and obesity, differ from those of
other ethnic groups.”’ Therefore, this study selected the
Xinjiang Uyghur and Kazakh populations as the research
participants, used the factor analysis method to extract
factors related to CVD from patients with MetS, estab-
lished a CVD-risk prediction model suitable for this popu-
lation, which has important reference significance for the
future development of comprehensive prevention and con-
trol of CVD in ethnic groups in rural areas of Xinjiang,
and provided theoretical support for the prevention and
early diagnosis of CVD.

Materials and Methods
Study Population

In this study, a multistage stratified cluster random sam-
pling method was used to select populations from Xinyuan
County (Kazakh) and Jiashi County (Uyghur) as the study
participants. The baseline survey was conducted in 2010
and 2012. In 2013, 2016, and 2017, the follow-up rate was
87.56%, with the average follow-up time of 6.14 (standard
deviation [SD], 1.39) years. Those with incomplete infor-
mation and severe diseases, who were unconscious, unable
or unwilling to cooperate, and pregnant, and the floating
population were excluded from the study. Finally, 5655
people were included. Two-thirds of the study participants
were randomly selected as training samples (3770) and

one-third as validation samples (1885). Factor analysis
was performed on 975 participants with MetS of the train-
ing samples at the baseline to explore the aggregation
pattern of MetS components. After excluding 136 patients
with CVD at baseline, Cox regression was used to create
the CVD-risk prediction model using the training (3346),
and validation samples (1665) were used for verification.
All participants were followed up for >5 years and pro-
vided written informed consent. The investigation was
approved by the ethical review committee of the First
Affiliated Hospital of Medical College in Shihezi
University (no. shz20101101), and the study was conducted
in accordance with the relevant guidelines.

Data Collection

A questionnaire survey was administered to all study par-
ticipants. The follow-up survey questionnaire was the
same as the baseline survey questionnaire, administered
face-to-face by uniformly trained investigators. The con-
tent included personal information, disease history, family
history, lifestyle behavior, height, weight, waist circumfer-
ence (WC), hip circumference (hip), and blood pressure
according to standard methods, and body mass index
(BMI) = weight (kg)/(height [m])?, and blood serum sam-
ples were collected from the participants’ elbow veins
after an 8-h fast. Indicators, such as total cholesterol
(TC), triglyceride (TG), apolipoprotein B (APOB), fasting
plasma glucose (FPG), fructosamine (FMN), total protein
(TP), albumin (ALB), total bilirubin (TBIL), indirect bilir-
ubin (IBIL), uric acid (UA), serum creatinine (Scr), blood
urea nitrogen (urea), a-hydroxybutyrate dehydrogenase (o-
HBDH), lactate dehydrogenase (LDH), alanine amino-
transferase (ALT), and aspartate aminotransferase (AST),
were tested using an Olympus 2007 automatic biochemical
analyzer in the laboratory of the First Affiliated Hospital
of Medical College in Shihezi University.

Blood pressure: Investigators used the standard mer-
cury cuff sphygmomanometer to measure systolic blood
pressure (SBP) and diastolic blood pressure (DBP) of the
upper arm in sitting position three times with international
standard method and recorded the readings accurately with
an interval of at least 1 min.

Smoking: Smoking more than one cigarette per day for
>] year.

Drinking: Drinking at least one day per week for
>] year.
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Definition of MetS and CVD

According to the diagnostic criteria recommended by the
Joint Interim Statement, MetS is defined as the presence of
three or more of the following five items:® 1) WC of
>85 cm (male), >80 cm (female); 2) TG, >1.70 mmol/
L; 3) HDL-C, <1.00 mmol/L (male), <1.30 mmol/L
(female); 4) SBP, > 130 mmHg or DBP, > 85 mmHg;
and 5) FPG, >5.6 mmol/L.

According to the diagnostic criteria of CVD recom-
mended by the World Health Organization, the following
events were identified as CVD:? after collecting the base-
line data, the participant was hospitalized due to CVD,
underwent coronary intervention (cardiac catheterization
and diagnosis of coronary heart disease or coronary artery
bypass graft), had angina (nitroglycerin after the cohort
study was conducted), and died (ICD10); and according to
medical records at discharge, unstable angina, myocardial
infarction, congestive heart failure, stroke, transient cere-
bral ischemia, and peripheral vascular disease (abdominal
aortic aneurysm, peripheral vascular surgery or intracaro-
tid artery, peripheral vascular surgery, or carotid intima
cut). If the same type of event occurs twice or more in
one participant, the first event is considered as the ending
event.

Statistical Analysis

Statistical analysis was performed using the SPSS version
20.0 (SPSS Inc., Chicago, IL, USA). Data are expressed as
mean (SD) and compared between groups using the
Student’s #-test. Count data are expressed as rate and
constituent ratio and compared between groups using the
chi-square test. Logarithmic transformation of TGs was
also performed. The factor analysis was based on
a principal component analysis to establish factor variables
(determine the number of factors according to the charac-
teristic root of >1). We used the maximum variance rota-
tion method to rotate the factor matrix to obtain
a reasonable explanation of factor naming, cox regression
to construct a CVD risk prediction model, and R software
(version 4.0.3; https://www.r-project.org/) to draw the

receiver operating characteristic (ROC) curve, evaluate
the feasibility of the model, use training and verification
samples for model verification, evaluate the predictive
ability of the model, and verify all statistics. Academic
tests were all two-sided, with P-values of <0.05 indicating
statistical significance.

Results

A total of 5655 participants (2612 men [46.19%], mean
age, 42.46[SD=15.28] years) were included. The preva-
lence of MetS was 27.69% (training sample, 25.86%;
verification sample, 31.35%); the cumulative incidence of
CVD was 9.20% (training sample, 9.12%; validation sam-
ple, 9.36%). Whether it was training samples or verifica-
tion samples, age, BMI, WC, hip, TG, APOB, TC, FPG,
ALB, TBIL, IBIL, ALT, SBP, and DBP in the MetS groups
were higher than those in the non-MetS groups. Other
indicators are generally as shown in Table 1.

According to the factor analysis requirements, the
Kaiser-Meyer-Olkin test and Bartlett sphere tests were
performed on patients with MetS in the baseline popula-
tion. The Kaiser-Meyer-Olkin test value was P = 0.629,
whereas the Bartlett sphere test value was P < 0.001 (see
Supplementary Table A. 1), indicating that a strong corre-

lation was found among 21 variables, which was consis-
with the factor
component analysis

tent analysis condition. Principle

was used to extract factors.
According to the actual clinical significance of each vari-
able, nine independent MetS factors were named, includ-
ing obesity (BMI, WC, and hip), liver function (TBIL and
IBIL), lipid (APOB, TG, and TC), myocardial enzymes
(a-HBDH and LDH), blood pressure (SBP and DBP),
renal metabolic (UA, Scr, and urea), protein (TP and
ALB), liver enzymes (ALT and AST), and blood glucose
(FMN and FPQG) levels. The cumulative contribution rate
of factor variance indicated that 77.700% of the variation
in patients with MetS was attributable to these nine main
factors. The factor load matrix was obtained using the
maximum orthogonal rotation method (Table 2).

The factor scoring model was calculated according to
the factor scoring coefficients as shown in Supplementary
Table A. 2. We constructed a cox regression model to
predict the CVD risk based on age, sex, smoking, and
drinking, and the nine main extracted factors, and found
that age, sex, smoking, obesity, liver function, lipid, myo-
cardial enzyme, blood pressure, protein, liver enzyme,
renal metabolic, and blood glucose were risk factors for
CVD in the training samples. In the verification sample,
age, female sex, lipid, blood pressure, renal metabolic, and
blood glucose were risk factors for CVD (P < 0.05)
(Table 3).

An ROC curve was drawn to test the applicability of
the model. The area under the ROC curve (AUC) of the

training sample was 0.841 (95% confidence interval [CI],
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Table | Baseline Characteristics and CVD Incidence in Xinjiang Ethnic Population

Training Samples (n=3770) Validation Samples (n=1885)
MetS Non-MetS P MetS Non-MetS P
Quantity, n (%) 975 (25.86) 2795 (74.14) - 591 (31.35) 1294 (68.65) -
Male, n (%) 392 (40.21) 1328 (47.51) <0.001 265 (44.84) 627 (48.45) <0.001
Age (years), mean (SD) 47.86 (14.51) 40.66 (14.99) <0.001 48.21 (14.71) 39.63 (15.03) <0.001
BMI (kg/m2), mean (SD) 25.10 (4.13) 22.42 (3.18) <0.001 25.43 (4.17) 22.42 (3.21) <0.001
WC (cm), mean (SD) 90.51 (10.16) 80.73 (9.19) <0.001 91.35 (10.09) 80.63 (8.99) <0.001
Hip (cm), mean (SD) 98.60 (8.15) 93.50 (6.94) <0.001 99.05 (7.75) 93.28 (7.11) <0.001
TG (mmol/L), mean (SD) 0.30 (0.18) 0.60 (0.28) <0.001 0.25 (0.20) 0.22 (0.02) <0.001
APOB (g/L), mean (SD) 0.92 (0.31) 0.80 (0.27) <0.001 0.88 (0.34) 0.79 (0.29) <0.001
TC (mmol/L), mean (SD) 4.47 (1.13) 4.16 (1.02) <0.001 4.38 (1.03) 4.11 (0.96) <0.001
FMN (umol/L), mean (SD) 222.28 (80.53) 210.07 (55.30) <0.001 215.04 (55.72) 213.83 (71.04) 0.714
FPG (mmol/L), mean (SD) 5.06 (1.67) 4.44 (0.82) <0.001 5.24 (1.85) 4.53 (0.92) <0.001
TP (g/L), mean (SD) 72.84 (6.77) 73.14 (7.05) 0.244 70.65 (7.23) 71.43 (6.29) 0.017
ALB (g/L), mean (SD) 42.96 (6.54) 43.74 (6.53) 0.001 41.30 (7.30) 43.05 (6.29) <0.001
TBIL (umol/L), mean (SD) 9.30 (4.54) 10.03 (4.68) <0.001 10.23 (5.82) 10.77 (5.15) 0.043
IBIL (umol/L), mean (SD) 6.74 (3.74) 7.40 (3.87) <0.001 7.60 (4.12) 8.06 (3.97) 0.02
UA (umol/L), mean (SD) 225.28 (78.44) 217.97 (69.24) 0.006 225.32 (80.88) 218.16 (78.87) 0.07
Scr (mmol/L), mean (SD) 57.59 (14.48) 57.43 (14.81) 0.771 59.25 (13.45) 58.54 (15.06) 0.329
Urea (mmol/L), mean (SD) 4.90 (1.48) 4.78 (1.40) 0.023 4.77 (1.27) 4.68 (1.36) 0.187
a-HBDH (IU/L), mean (SD) 140.58 (44.80) 139.67 (47.87) 0.604 124.19 (30.30) 128.39 (50.98) 0.063
LDH (IU/L), mean (SD) 186.24 (65.46) 185.09 (69.56) 0.653 165.53 (36.76) 170.15 (48.24) 0.039
ALT (IU/L), mean (SD) 18.89 (16.88) 16.67 (21.13) 0.003 18.05 (19.97) 15.87 (12.80) 0.004
AST (IU/L), mean (SD) 26.06 (20.58) 25.13 (16.68) 0.158 24.35 (l6.61) 25.03 (20.93) 0.486
SBP (mmHg), mean (SD) 135.60 (22.05) 123.30 (19.71) <0.001 135.88 (21.75) 122.91 (20.84) <0.001
DBP (mmHg), mean (SD) 86.18 (13.00) 77.75 (13.04) <0.001 85.45 (12.84) 77.19 (13.94) <0.001
Smoking, n (%) 243 (24.92) 662 (23.69) 0.436 152 (25.72) 298 (23.03) 0.204
Drinking, n (%) 56 (5.74) 171 (6.12) 0.672 40 (6.77) 96 (7.42) 0.612
Incidence of CVD, n (%) 139 (14.72) 197 (7.20) <0.001 66 (11.56) 106 (8.37) 0.03

Abbreviations: SD, standard deviation; BMI, Body Mass Index; WC, waist circumference; hip, hip circumference; TG, Triglyceride; APOB, Apolipoprotein B; TC, Total
Cholesterol; FMN, Fructosamine; FPG, Fasting Plasma Glucose; TP, Total Protein; ALB, Albumin; TBIL, Total Bilirubin; IBIL, Indirect Bilirubin; UA, Uric acid; Scr, Serum
creatinine; urea, Blood urea nitrogen; a-HBDH, a-Hydroxybutyrate dehydrogenase; LDH, Lactate dehydrogenase; ALT, Alanine aminotransferase; AST, Aspartate amino-

transferase; SBP, Systolic blood pressure; DBP, Diastolic blood pressure.

0.821-0.861) (Figure 1A). The AUC of training sample
with MetS was 0.811 (95% CI, 0.776-0.846) (Figure 1B)
and without MetS was 0.845 (95% CI, 0.818-0.872)
(Figure 1C). We used the validation sample to test the
independent validity of the constructed CVD prediction
model and found that the AUC is 0.889 (95% CI, 0.870—
0.909) (Figure 2A). The AUC of validation sample with
MetS was 0.869 (95% CI, 0.828-0.909) (Figure 2B) and
0916 (95% CI, 0.895-0.936)
(Figure 2C) (see Supplementary Table A. 3).

without MetS was

Discussion

This study included ethnic groups aged >18 years in Xinjiang,
with an average age of 42.46 years. Results showed that the
cumulative incidence of CVD in the study participants was
9.20% (8.76% and 10.09% for the training samples and

verification samples, respectively), which was higher than
the survey level of a 35-70-year-old population in China
(5.95%)."° Although the study population is older than this
study, our study population has the characteristics of high
prevalence of hypertension, hyperlipidemia, and obesity. The
cumulative incidence of CVD is lower than that of a 40-75-
year-old population study abroad (19.03%),"" which may be
related to the study follow-up time and overall younger age of
study subjects participants in this article. The prevalence of
MetS was 27.69% (training sample, 26.95%; validation sam-
ple, 29.17%), which is higher than the national level
(24.50%)."* Our results suggest that the prevalence of CVD
and MetS in this population is not optimistic and that effective
prevention and treatment are urgently required. We also found
that the CVD risk in patients with MetS was 1.79 times higher
than that in non-MetS patients, indicating that MetS can
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Table 2 Principal Component Analysis Was Used to Analyze 21 Biochemical Indexes of Patients with MetS
Obesity Liver Lipid Myocardial Blood Renal Protein Liver Blood
Function Enzyme Pressure | Metabolic Enzyme Glucose

SBP (mmHg) 0.103 0.002 0.030 0.046 0912 0.020 —0.029 0.065 0.052
DBP (mmHg) 0.103 0.032 —0.023 0.054 0910 —0.020 0.027 0.024 —0.029
BMI (kg/m?) 0.862 0.040 0.063 —0.024 0.126 0.016 0.047 0.049 -0.017
WC (cm) 0.886 0.078 0.096 0.030 0.082 0.052 0.034 0.071 0.032
Hip (cm) 0.900 0.003 0.017 0.014 0.018 0.027 0.015 0.042 0.007
FMN (umol/L) —0.043 0.073 0.058 0.048 —0.075 0.006 -0.018 0.066 0.772
FPG (mmol/L) 0.061 —0.038 0.051 —0.026 0.096 0.069 0.089 0.055 0.739
TP (g/L) —0.006 —0.031 0.108 0.088 0.065 0.830 0.052 0.052 0.038
ALB (g/L) 0.109 0.266 0.076 0.076 —0.080 0.826 0.023 0.106 0.062
TBIL (umol/L) 0.051 0.951 0.030 0.043 0.028 0.118 0.101 0.090 0.014
IBIL (umol/L) 0.062 0.960 0.036 0.013 0.011 0.056 0.069 0.074 0.026
UA (umol/L) 0.278 0.188 0.069 —0.083 0.091 0.220 0.205 0.649 0.006
Scr (mmol/L) 0.138 0.155 0.036 —0.103 0.092 —0.132 0.102 0.817 0.003
Urea (mmol/L) —0.135 —0.096 0.066 0.138 —0.052 0.163 —0.100 0.704 0.166
a-HBDH (IU/L) 0.010 —0.029 0.029 0.956 0.054 0.093 0.040 —0.043 0.006
LDH (IU/L) 0.008 0.085 0.032 0.950 0.050 0.070 0.066 0.016 0.021
ALT (IU/L) 0.058 0.014 0.057 0.022 —0.035 0.058 0.883 0.075 0.020
AST (IU/L) 0.025 0.146 —0.014 0.081 0.034 0.008 0.877 0.037 0.060
TC (mmol/L) 0.093 0.065 0.858 0.059 0.048 0.188 0.038 0.061 0.087
TG (mmol/L) 0.030 0.102 0.718 —0.046 —0.003 —0.231 0.063 0.098 0.069
APOB (g/L) 0.065 —0.110 0.780 0.064 —0.040 0.319 —0.057 —0.016 —0.014
Variance explained (%) 11.987 9.704 9.128 9.026 8.286 8.085 7.897 7.883 5.704
Cumulative variance (%) 11.987 21.691 30.819 39.845 48.131 56.216 64.113 71.997 77.700

Notes: Obesity (BMI, WC, hip), liver function (TBIL, IBIL), lipids (TC, TG, APOB), myocardial enzymes (a«-HBDH, LDH), blood pressure (SBP, DBP), renalmetabolic (UA,
Ser, urea), protein (TP, ALB), liver enzymes (ALT, AST) and blood glucose (FMN, FPG).

increase the CVD risk, a finding consistent with relevant study
results at home and abroad.'® This study of MetS in the
Xinjiang ethnic populations has more important practical sig-
nificance in predicting the CVD risk.

Table 3 Cox Regression Analysis Results of Training Samples and Validation Samples

As an effective tool for predicting the incidence of
CVD, the CVD overall risk assessment has been widely
adopted by domestic and foreign guidelines, such as the
FRS in the United States, Systematic Coronary Risk

Training Samples Validation Samples
B P HR (95% CI) B P HR (95% CI)
Age 0.041 <0.001 1.042 (1.034-1.050) 0.042 <0.001 1.042 (1.031-1.054)
Sex 0.924 <0.001 2.518 (1.936-3.276) 0.715 <0.001 2.045 (1.431-2.922)
Smoking 0.522 <0.001 1.685 (1.309-2.169) 0.262 0.136 1.300 (0.921-1.835)
Drinking -0.205 0.399 0.815 (0.506—1.312) 0.002 0.995 1.002 (0.588-1.707)
Obesity 0.045 <0.001 1.047 (1.030-1.063) 0.024 0.052 1.024 (1.000-1.048)
Liver function 0.041 0.001 1.042 (1.017-1.067) —-0.012 0.542 0.988 (0.949-1.028)
Lipid 0.186 0.010 1.205 (1.046-1.388) 0.238 0.046 1.269 (1.004-1.603)
Myocardial enzyme 0.008 0.002 1.008 (1.003-1.013) -0.030 0.051 0.986 (0.962—1.000)
Blood pressure 0.026 <0.001 1.027 (1.022-1.032) 0.018 <0.001 1.018 (1.011-1.026)
Protein 0.023 0.030 1.024 (1.002-1.045) 0.009 0.561 1.009 (0.979-1.039)
Liver enzyme 0.012 <0.001 1.012 (1.008-1.016) 0.006 0.319 1.006 (0.994-1.018)
Renal metabolic 0.015 0.006 1.015 (1.004-1.026) 0.022 0.018 1.022 (1.004-1.041)
Blood glucose 0.010 0.016 1.010 (1.002-1.018) 0.013 0.047 1.014 (1.000-1.027)

International Journal of General Medicine 2021:14

https:

4321

Dove!


https://www.dovepress.com
https://www.dovepress.com

Ren et al

Dove

A B

Sensitivity
Sensitivity

Sensitivity

1- Specificity

1- Specificity

1- Specificity

Figure | Predictive ability and validity test of training sample CVD prediction model. (A) training sample; (B) training sample with MetS; (C) training sample without MetS.

C 1

A B

Sensitivity
Sensitivity

Sensitivity

1- Specificity

1- Specificity

1- Specificity

Figure 2 Predictive ability and validity test of validation sample CVD prediction model. (A) validation sample; (B) validation sample with MetS; (C) validation sample without MetS.

Evaluation (SCORE) for European populations, and
Pooled Cohort risk Equations (PCEs) derived from the
data of Black Americans. However, these models are not
suitable for the Chinese population due to differences in
ethnic variables and exposure to risk factors of CVD. In
2016, Yang et al constructed a 10-year atherosclerotic
CVD-risk prediction model (China-PAR) applicable to
the Chinese Han population.'* Sun compared the above
four models based on the Chinese population and found
that FRS, SCORE, and PCEs all overestimated the CVD
risk in China and determined that the China-PAR may be
a more suitable prediction model for Chinese people.'
However, whether the study is applicable to other ethnic
risk predictions remains unclear. However, due to differ-
ences in ethnic characteristics and exposure to risk factors
of CVD, a predictive model should be established based
on population characteristics.

In this study, nine factors were extracted from 21
indicators of patients with MetS based on factor analysis,
which explained 77.700% of the original variable informa-
tion, a value that was higher than those reported by
Hajian-Tilaki (men, 65.30%; women, 66.80%).'® The rea-
son may be that in addition to blood pressure, blood lipids,
and blood glucose, the classic components of MetS-related
factors, this study also included liver enzymes, liver func-
tion, renal metabolism, myocardial enzymes, and other
related indicators, which affect the occurrence and devel-
opment of MetS and are significant to the risk prediction
of CVD. A study based on the Dongfeng-Tongji cohort
found a U-shaped association among TBIL, IBIL, and
CVD incidence.'” Other studies showed that ALT and
AST can be used as independent predictors of CVD.'®
This study included liver function (TBIL and IBIL) and
liver enzyme (ALT and AST), and the cumulative variance

4322 "

Dove!

International Journal of General Medicine 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Ren et al

contribution rate reached 17.60%. It was reported that the
role of liver function indicators in the process of CVD
prediction cannot be ignored. Chronic kidney disease is
one of the reasons for the CVD prevalence. A national
study in South Korea has found a significant correlation
between UA and CVD risk.'” A U-shaped association was
observed between male UA levels and CVD risk, whereas
a J-shaped association was observed between female UA
levels and CVD risk. In this study, the renal metabolism,
including UA, Scr, and urea, can more comprehensively
reflect the renal metabolism of this population and
improve the accuracy of the CVD prediction model.
Myocardial enzymes can accurately determine the
patient’s myocardial injury and have a high diagnostic
value for CVD.?® In the past, factor analysis rarely
involved myocardial enzymes. Results of this study not
only confirmed the practicability of using MetS to predict
CVD but also provided a new idea for the prevention and
treatment of CVD.

In this study, cox regression was used to create a CVD
prediction model and was found that lipid, blood pressure,
renal metabolic, and blood glucose in training and verifi-
cation samples are all related to the CVD risk. Among
them, hyperlipidemia, hypertension, and hyperglycemia
are independent risk factors for CVD. The detection rate
of abnormal blood lipids in Xinjiang ethnic population is
significantly higher than that of Han population,?’ which
suggests that the impact of blood lipids on CVD may be
more prominent in this population. Chen found that high
normal blood pressure would increase the risk of CVD
death,” and the average systolic blood pressure of the
population in this study has reached 127 mmHg, showing
that exploring the prediction of hypertension for CVD in
this population is of great significance for CVD prevention
and treatment. The most common complication of diabetes
is CVD, resulting in increased the risk of death. In this
study, FPG and FMN were used as blood glucose factors
to establish a prediction model. FPG and CVD mortality
risk showed a J-type measurement response relationship.>
FMN can reflect the average blood glucose level of parti-
cipants within 2-3 weeks, which is very important to
predict the CVD risk. These results also showed that
obesity, liver function, protein, and liver enzyme were
related to CVD risk in the training samples, but no such
relationship was found in the validation samples. This is
different from Guo’s study results.”* It may be because of

the small number of verification samples or may be related

to differences in genetic characteristics and dietary habits
among different ethnic groups.

ROC curve is currently a widely used model evaluation
method. In this study, the ethnic population was used as the
study subject to construct a CVD prediction model, and its
predictive power (AUC = 0.84) illustrates that the model is
more suitable for CVD risk prediction in the Xinjiang ethnic
population. Inappropriate prediction tools will waste many
resources, and external crowd verification is a reliable basis
for evaluating model feasibility. Jiang conducted external
verification of PCE, FRS, and China-PAR based on popula-
tions in rural areas of Xinjiang and found that all three
models underestimated the 5-year ASCVD risk for
women.” In this study, validation samples were used to
verify the constructed CVD prediction model (AUC =
0.89), indicating that the validation sample validity test
results were good. Subsequently, we separately evaluated
the predictive performance of the predictive model in train-
ing and validation samples regarding patients with and with-
out MetS. All four AUCs are >0.8, indicating that the
prediction model is suitable for this population.

Strengths and Limitations

This study has the following advantages. First, the study
participants were Kazakh and Uyghur groups. Results can
be applied to both ethnic groups, which is simple and
convenient. Second, factor analysis does not simply sum-
marize the number of predictors, to consider the relation-
ship between predictors and results and make study results
more practical. Third, this study is based on indicators
used in routine physical examination, which are all from
the national health examination project supported by the
Chinese government. The information bias caused by lan-
guage communication obstacles is greatly avoided; how-
ever, these indicators are easily obtained in actual practice
and have better applicability. At the same time, there are
some limitations in this study. First, study participants
mainly consisted of Uyghur and Kazakh population with
low income in rural areas of Southern Xinjiang. Due to
their special religious culture and lifestyle, our findings
may not be applicable to other groups. Second, this study
included only routine physical examination data; not all
CVD risk factors were included, which would have
decreased the CVD prediction efficiency. Third, this
study only analyzed the baseline information of all pre-
dictors. However, these factors will be affected by various
influencing factors during the follow-up period, such as
interventions,

pharmacology, and non-pharmacology,
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which will affect the CVD results. Lastly, this study lists
a variety of CVDs as disease outcomes, with quite distinct
etiologies. Targeted disease prediction needs further
investigation.

Conclusion

The incidence of CVD in rural ethnic minorities in
Xinjiang is higher than the national level. Nine potential
factors related to CVD were extracted from patients with
MetS, including lipid, obesity, liver function, myocardial
enzymes, protein, blood pressure, liver enzymes, renal
metabolism, and blood glucose. The prediction model
constructed by these factors can be used to predict the
CVD risk in Xinjiang rural ethnic population.
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