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Purpose: In this study, the aim was to investigate the prevalence and risk factors of hyperuricemia (HUA) in the urban health checkup
population in Urumgqi, Xinjiang, and thus provide clues for the prevention of HUA.

Methods: People who attended medical examinations from May 2021 to June 2022 at a hospital in Urumgqi, Xinjiang, were selected
for evaluation based on their general information, physical examination results, and laboratory test results. The chi-square test was
used to determine whether there was a difference in the prevalence of HUA among participants with different characteristics. Using
logistic regression analyses, risk factors for HUA were identified.

Results: There were 8722 participants diagnosed with HUA, with an overall prevalence of 26.96%. The prevalence in men was
37.72%, significantly higher than in women (13.29%). Participants were characterized by a multiethnic composition, with Han
(28.61%), Hui (27.88%) and Manchu (38.46%) being the three ethnicities with the highest prevalence. According to logistic regression
analyses, HUA was associated with age, ethnicity, residence, marital status, body mass index (BMI), diastolic blood pressure (DBP),
fasting blood glucose (FPG), triglyceride glucose (TyG) index, abdominal obesity, and dyslipidemia differently in males and females.
Conclusion: The prevalence of HUA was high in the urban health checkup population in Urumgqi, Xinjiang, particularly among men
and youth. The early intervention for HUA should be enhanced to reduce the risk of cardiovascular disease and other related
conditions.

Keywords: hyperuricemia, ethnicity, prevalence, risk factors, epidemiology

Introduction
Uric acid (UA) is the body’s end product of purine metabolism.' Due to the lack of uricase, the body is unable to degrade
UA into allantoin, which is more water-soluble and more easily excreted.? As the production of UA exceeds its excretion,
it accumulates in the body, leading to hyperuricemia (HUA). HUA is not only the pathological underlying cause of gout
but is also an independent risk factor for obesity, hypertension, diabetes, dyslipidemia, liver dysfunction, chronic kidney
disease (CKD), metabolic syndrome (MetS) and cardiovascular disease (CVD).>®

In recent years, rapid socio-economic development has led to changes in living habits, dietary structure, and the
effects of an aging population, making hyperuricemia prevalent in many countries. In the United States, the prevalence of
HUA was 20.2% and 20.0% for adult males and females, respectively, in 2015-2016.” Japanese health insurance claims
data showed that 13.4% of patients with HUA in 2016-2017.® As reported by China Nutrition and Health Surveillance
(CNHS) 2015-2017, 13.4% of Chinese adults had HUA.? A vast area of China has resulted in different lifestyles and
dietary habits, causing HUA prevalence to vary widely from region to region. Some provinces in the south-central,
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eastern, and northeastern regions had a more than 20% prevalence.'® HUA is prevalent in the less economically
developed Xinjiang, with an overall prevalence of 9.1%, and the three major ethnic groups, Han, Uygur, and Kazak,
with a prevalence of 15.4%, 4.6%, and 5.5%, respectively.''

Urumgqi, located in northwestern China, is the capital of Xinjiang Uygur Autonomous Region, with a resident
population of 4.0824 million, including 56 ethnic groups, and is the largest city in Xinjiang. Notably, Urumgqi is the
furthest city from the ocean on the earth and has less intake of purine-rich seafood than the rest cities of China, resulting
in a much lower risk of developing HUA.'> However, the region’s dietary eating habits of excess fructose,'” high fat and
low vegetables also increase the risk of developing HUA.' Urumgqi’s multiethnic demographic characteristics lead to
diverse eating habits and lifestyles. Some ethnic groups, such as the Uygur, Hui, and Kazak, consume a significant
amount of red meat and offal, increasing their risk of HUA." In addition to dietary habits, the occurrence of HUA is also
closely related to genetic background. Some studies have shown gene differences related to UA metabolism among
multiple ethnic groups in Xinjiang.'®

Previous studies on the prevalence of HUA in Xinjiang have been conducted.'"'*"'” However, five years have passed
since the most recent epidemiological survey of HUA in Xinjiang, so the current epidemiological status of HUA in
Xinjiang is unclear. Hyperuricemia is more prevalent in cities compared to rural areas,”® and the urban population in
Urumgqi is predominant, so the urban population deserves special attention. Studies in urban health screening populations
that include various nationalities are limited. This study conducted a cross-sectional study to clarify the epidemiological
status of HUA in the urban health checkup population in Xinjiang by analyzing recent one-year physical examination
data from a hospital in Urumgqi.

Materials and Methods

Study Participants
This was a cross-sectional study conducted at a tertiary hospital in Urumgqi, Xinjiang. From May 2021 to June 2022,
citizens who came to the hospital for their annual health checkups were included in this study. The hospital was equipped
with professional medical staff and equipment, and people who underwent health checkups at the hospital covered every
district of Urumgqi. Inclusion criteria included age>18 years, resident of Urumqi household registration and residing for
>6 months, serum uric acid (SUA) testing, and informed consent. Exclusion criteria included cachexia, severe end-stage
disease, women during pregnancy, and those who had two medical examinations within a year (To avoid duplicate
inclusion, only the results of their first physical examination were included in this study.) and outliers.

As shown in Figure 1, among the 45,383 participants undergoing medical examinations at the hospital, 35,217 were
tested for SUA. Of those tested for SUA, 2863 were excluded from the study, and 32,354 were included.

Data Collection

With the participant’s consent, standardized information collection was performed by professionally trained medical
personnel. It included general information: gender, age, ethnicity, address, marital status, and past history (hypertension,
diabetes, and coronary heart disease). Blood pressure (BP), height, weight, and waist circumference were measured
during the physical examination. The body mass index (BMI) = weight (kg)/height (m)>2.

Laboratory Tests

All participants fasted after 22:00 on the day before blood collection, and the median elbow vein was collected early the
next morning. Measurement of total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C) triglycerides (TG), fasting blood glucose (FPG) and SUA were performed using
a serum automated biochemistry analyzer. Triglyceride Glucose(TyG) Index= In (TG [mg/dL]xFPG [mg/dL]/2).'

Definition of Hyperuricemia
HUA was diagnosed in males with SUA >420 umol/L and females with SUA >360 pumol/L.*
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Figure | Flow chart for inclusion and exclusion of participants.

Definition of Other Influencing Factors

It was defined as hypertension if the systolic blood pressure (SBP) exceeded 140 mmHg and/or the diastolic blood
pressure (DBP) exceeded 90 mmHg and/or if a self-reported history of hypertension.>* An FPG level>7.0 mmol/L and/or
a history of diabetes were used to diagnose diabetes.”* In serum, TC>5.20 mmol/L and/or LDL-C>3.40 mmol/L and/or
HDL-C <1.00 mmol/L and/or TG>1.70 mmol/L were diagnosed with dyslipidemia.”> CHD was diagnosed by the
patient’s past history. Underweight was defined as BMI <18.5 kg/m?, normal weight as 18.5 kg/m?><BMI<24 kg/m?,
overweight as 24 kg/m?< BMI<28 kg/m?, and obesity as BMI>28kg/m?.*® Adult men with waist circumference>90 cm
and adult women with waist circumference >80cm are diagnosed with abdominal obesity.?’

Statistical Analysis

SPSS 26 was used for data analysis and processing. Standard deviations (means) are used to express normally distributed
continuous variables, and count data were represented as the number of cases and percentage. The chi-square test (or
Fisher’s exact test) was used when comparing categorical data. To compare mean SUA levels in subgroups, one-way
ANOVAs were used. Risk factors for HUA were determined by logistic regression analysis. A statistically significant
difference was defined as a value of p<0.05.

Results

Baseline Characteristics of Participants

Urumgqi has a population of 4.0824 million, notably characterized by a multiethnic demographic composition. Table 1
provided the baseline characteristics of participants. This study eventually included 32,354 participants. The age spacing
was 18-70 years, of which 18,100 (55.94%) were males and 14,254 (44.06%) were females. The participants have
a multiethnic composition, with the Han making up the highest proportion (74.09%), followed by Uygur (14.77%). Due
to the small number of participants from the remaining ethnicities, they were combined as “others”. In terms of residence,
the participants were distributed in each district of Urumgqi. Based on BMI and waist circumference, 21.73% of
participants were diagnosed as obesity and 54.16% as abdominal obesity, respectively. As for common chronic diseases,
up to 61.22% of the population suffered from dyslipidemia, 25.55% from hypertension, 7.52% from diabetes, and 3.19%
from CHD.
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Table | Descriptive Characteristics of Participants

Characteristics Frequency (N) Percentage
Gender

Male 18,100 55.94%
Age group, years

18-24 8712 26.93%
25-34 519 1.60%
3544 7805 24.12%
45-54 8517 26.32%
55-64 5403 16.70%
65-70 1398 4.32%
Ethnicity

Han 23,828 74.09%
Uygur 4752 14.77%
Hui 1876 5.83%
Kazak 722 2.24%
Mongolian 286 0.89%
Manchu 182 0.57%
Xibe 143 0.44%
Others 374 1.16%
Residence

Tianshan district 14,721 45.50%
Saybagh district 7784 24.06%
New urban district 4110 12.70%
Shuimogou district 3350 10.35%
Toutunhe district 1529 4.73%
Dabancheng district 116 0.36%
Midong district 744 2.30%
Marital status

Married/Cohabited/ 28,766 89.46%
Divorced/ Widowed

Unmarried 3388 10.54%
BMI, kg/m?

BMI<18.5 567 1.79%
18.5<BM<24 11,473 36.12%
24<BMI<28 12,817 40.36%
BMI>28 6903 21.73%
Abdominal obesity 17,110 54.16%
Hypertension 8123 25.55%
Diabetes 2400 7.52%
CHD 1032 3.19%
Dyslipidemia 19,500 61.22%

Abbreviations: N, number; BMI, body mass index; CHD, coronary heart disease.

Prevalence of Hyperuricemia

As shown in Table 2, of the 32,354 participants, 8722 suffered from HUA, with an overall prevalence of 26.96%. It was found
that the prevalence of HUA was 37.72% in males, which is significantly higher than the prevalence of HUA in females (13.29%).
There was no linear trend between age and HUA prevalence, but there was a statistically significant difference in prevalence
between age groups. There is a tendency for HUA to occur in younger individuals, with the two youngest age groups having the
highest prevalence (35.65%,30.15%). A notable finding was that among ethnicities, Manchu had the highest prevalence
(38.46%), followed by the Han with 28.61%. The Han also had a higher prevalence than Uygur, Hui, Kazak, Mongolian,
Xibe, and Others. As shown in Figures 24, HUA prevalence increased linearly with increasing BMI, BP,and TyG index. In
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Table 2 Prevalence of Hyperuricemia in Different Characteristics Subgroups

Hyperuricemia (N) Prevalence 72 value P value
Overall 8722 26.96%
Gender
Male 6828 37.72% 2418.222 <0.001
Female 1894 13.29%
Age group, years
18-24 185 35.65% 0.234 0.628°
25-34 2353 30.15%
3544 2248 25.80%
45-54 2105 24.72%
55-64 1474 27.28%
65-70 357 25.54%
Ethnicity
Han 6816 28.61% 203.273 <0.001
Uygur 940 19.78%
Hui 523 27.88%
Kazak 133 18.42%
Mongolian 62 21.68%
Manchu 70 38.46%
Xibe 31 21.68%
Others 96 25.67%
Residence
Tianshan district 3810 25.88% 25.348 <0.001
Saybagh district 2167 27.84%
New urban district 1138 27.69%
Shuimogou district 961 28.69%
Toutunhe district 436 28.52%
Dabancheng district 21 18.10%
Midong district 189 25.40%
Marital status
Married/Cohabited/ 7522 26.15% 76.132 <0.001
Divorced/ Widowed
Unmarried 1124 33.18%
BMI, kg/m?
BMI<18.5 24 4.23% 2537.740 <0.001?
18.5=BM<24 1438 12.53%
24<BMI<28 3965 30.94%
BMI>28 3144 45.55%
SBP, mmHg
Ql (5112) 1312 16.29% 841.590 <0.001*
Q2 (113-123) 2058 24.89%
Q3 (124-135) 2521 31.85%
Q4 (2136) 2684 35.61%
DBP, mmHg
Ql (<68) 1260 15.81% 1101.158 <0.001*
Q2 (69-76) 2039 24.10%
Q3 (77-84) 2301 30.14%
Q4 (=85) 2975 38.58%
FPG, mmol/L
Ql (24.54) 1923 23.85% 185.105 <0.001*
Q2 (4.55-4.86) 1900 24.04%

(Continued)
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Table 2 (Continued).

Hyperuricemia (N) Prevalence 7% value P value
Q3 (4.87-5.28) 2212 27.47%
Q4 (25.29) 2579 32.84%
TyG index, (mg /dL)*
Ql (<8.20) 794 10.07% 2908.688 <0.001?
Q2 (8.21-8.63) 1562 19.82%
Q3 (8.64-9.09) 2529 32.09%
Q4 (29.10) 3642 46.21%
Abdominal obesity
Yes 6070 35.48% 1360.777 <0.001
No 2459 16.98%
Hypertension
Yes 2944 36.24% 473.658 <0.001
No 5639 23.82%
Diabetes
Yes 639 26.63% 0.212 0.645
No 7981 27.06%
CHD
Yes 298 28.88% 1.991 0.158
No 8424 26.89%
Dyslipidemia
Yes 6766 34.70% 1512.431 <0.001
No 1833 14.84%

Notes: Chi-square test; 2P for trend.
Abbreviations: N, number; BMI, body mass index; Q, Quartile; SBP, systolic blood pressure; DBP, diastolic blood
pressure; FPG, fasting blood glucose; TyG index, triglyceride glucose index; CHD, coronary heart disease.

individuals with abdominal obesity, hypertension, and dyslipidemia, the prevalence of HUA was 35.48%, 36.24%, and 34.70%,
respectively. However, there was no significant relationship between the prevalence of HUA in normal individuals and those with
diabetes and CHD (P>0.05).

Distribution of Serum Uric Acid Levels

Table 3 presented the SUA levels in people with different characteristics. In this study, SUA levels were significantly
higher in men than in women (399.62 (86.18) umol/L VS 287.01 (67.71) umol/L). A higher SUA level was observed in
the two youngest age groups (18-24 and 25-34). Like the prevalence, the Manchu had the highest SUA level, while the
Han had a higher SUA level than the remaining ethnic groups. Additionally, SUA levels increased linearly with
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Figure 2 A linear trend between BMI and prevalence of hyperuricemia.

1536 " Risk Management and Healthcare Policy 2023:16

Dove!


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

Dove Wu et al

0.45
0.4 38.58%

0.35 31 853"? x"

0.3 o 30.14%
05 24.89% 24.10%

02 16.29% 15.819
0.15

0.1
0.05

0

Prevalence of hyperuricemia

U S
L ’ ’ & \/
N (\\{5 (\qy > N S F
e llet

Blood pressure quartiles

Figure 3 Relationship between blood pressure quartiles and prevalence of hyperuricemia.

0.5 46.21%
0.45

°
~

0.35

o
w

0.25

©
(N

0.15

©
N

Prevalence of hyperuricema

0.05

Q1(s8.20) Q2(8.21-8.63) Q3(8.64-9.09) Q4(29.10)
TyG index quartiles

Figure 4 A linear trend between TyG index quartiles and prevalence of hyperuricemia.

increasing BMI, BP, FPG, and TyG index. Participants with abdominal obesity, hypertension, diabetes, CHD, and
dyslipidemia had a higher SUA level than normal individuals.

Influencing Factors for Hyperuricemia

Multivariate logistic regression analyses were shown in Table 4. The risks of HUA were higher in males (OR,2.030; 95%
CI,1.898-2.171) than in females. Compared to the 3544 years (age group), the younger age group had a higher risk of
HUA in both genders, and the older age group showed a lower risk of HUA in males but a higher risk in females. Among
the ethnic groups we studied, Han and Hui were at greater risk than Kazak by more than two times. For Manchu, this risk
was more than 2.5 times higher among male participants (OR,2.632; 95% CI,1.617—4.284) and even more than 6.5 times
higher among female participants (OR,6.880;95% CI,3.517-13.460). In terms of marital status, being unmarried was
associated with an increased risk of HUA. Based on BMI, we found that underweight decreased the risk of HUA, while
overweight and obesity increased it. In terms of BP, higher DBP levels were associated with an increased risk of HUA in
men, while it was not significant in women. Compared with Q2 levels of FPG, lower FPG levels were risk factors for
HUA in both males and females, while higher FPG levels were protective factors for men and not statistically significant
for women. Furthermore, we observed that a higher TyG index led to an increase in HUA risk. The presence of
abdominal obesity and dyslipidemia is associated with an increased risk of HUA compared to normal individuals.
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Table 3 Distribution of Serum Uric Acid Levels by Subgroup Analysis

Serum Uric Acid, F value P value

Mean (SD), pmol/L
Overall 350.01 (96.44)
Gender
Male 399.62 (86.18) 17,325.640 <0.001
Female 287.01 (67.71)
Age group, years
18-24 376.73 (102.66) 4512 0.034*
25-34 357.74 (101.08)
3544 343.45 (99.97)
45-54 344.32 (93.35)
55-64 355.69 (88.81)
65-70 350.58 (85.26)
Ethnicity
Han 355.15 (96.46) 52.488 <0.001
Uygur 329.15 (93.31)
Hui 350.25 (97.66)
Kazak 325.12 (91.56)
Mongolian 332.28 (93.46)
Manchu 371.52 (105.19)
Xibe 331.66 (92.57)
Others 343.39 (94.62)
Residence
Tianshan district 347.02 (95.45) 6.428 <0.001
Saybagh district 353.17 (97.21)
New urban district 349.53 (97.90)
Shuimogou district 354.38 (95.52)
Toutunhe district 356.02 (99.61)
Dabancheng district 337.79 (92.69)
Midong district 348.54 (95.68)
Marital status
Married/Cohabited/ 347.61 (95.52) 118.091 <0.001
Divorced/ Widowed
Unmarried 367.59 (101.88)
BMI, kg/m?
BMI<18.5 266.39 (63.23) 5218.694 <0.001*
18.5<BM<24 303.64 (80.30)
24<BMI<28 367.56 (90.25)
BMI=28 402.28 (95.94)
SBP, mmHg
Ql (£112) 311.82 (87.06) 2259.482 <0.001*
Q2 (113-123) 344.65 (93.89)
Q3 (124-135) 368.10 (94.27)
Q4 (2136) 378.56 (96.79)
DBP, mmHg
QI (68) 311.13 (86.23) 3008.086 <0.001*
Q2 (69-76) 340.70 (92.25)
Q3 (77-84) 362.49 (93.41)
Q4 (=85) 388.89 (96.70)
FPG, mmol/L
Ql (54.54) 339.12 (95.00) 490.324 <0.001*
Q2 (4.55-4.86) 339.44 (96.37)

(Continued)
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Table 3 (Continued).
Serum Uric Acid, F value P value
Mean (SD), pmol/L
Q3 (4.87-5.28) 353.27 (96.31)
Q4 (25.29) 369.87 (94.54)
TyG index, (mg /dL)*
Ql (<8.20) 292.84 (76.19) 7304.045 <0.001*
Q2 (8.21-8.63) 333.97 (84.72)
Q3 (8.64-9.09) 369.62 (89.79)
Q4 (29.10) 405.47 (95.24)
Abdominal obesity
Yes 375.18 (96.44) 2765.603 <0.001
No 320.69 (87.59)
Hypertension
Yes 381.19 (96.36) 1164.398 <0.001
No 339.62 (94.15)
Diabetes
Yes 355.96 (94.79) 9.101 0.003
No 349.88 (96.50)
CHD
Yes 363.01 (91.04) 21.634 <0.001
No 349.58 (96.58)
Dyslipidemia
Yes 373.65 (96.50) 3479.716 <0.001
No 313.36 (83.69)
Notes: Analysis of Variance; *P for trend.
Abbreviations: SD, Standard Deviation; BMI, body mass index; Q, Quartile; SBP, systolic blood
pressure; DBP, diastolic blood pressure; FPG, fasting blood glucose; TyG index, triglyceride glucose
index; CHD, coronary heart disease.
Table 4 Multivariate Logistic Regression Analysis of Risk Factors for Hyperuricemia
Influencing Factors Overall Male Female
OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value
Gender
Female |
Male 2.030 (1.898, 2.171) <0.001
Age group, years
18-24 2.164 (1.690, 2.770) <0.001 2.188 (1.637,2.925) <0.001 2.020 (1.219, 3.348) 0.006
25-34 1.355 (1.244, 1.476) <0.001 1.280 (1.159,1.414) <0.001 1.620 (1.360, 1.931) <0.001
3544 | | |
45-54 0.799 (0.738, 0.865) <0.001 0.728 (0.663,0.799) <0.001 1.106 (0.945, 1.294) 0.208
55-64 0.813 (0.744, 0.888) <0.001 0.660 (0.594,0.732) <0.001 1.437 (1.211, 1.707) <0.001
65-70 0.761 (0.659, 0.879) <0.001 0.611 (0.513,0.729) <0.001 1.249 (0.963, 1.621) 0.094
Ethnicity
Kazak | | |
Han 2.159 (1.748, 2.668) <0.001 2.213 (1.734,2.825) <0.001 2.272 (1.491, 3.463) <0.001
Hui 2.039 (1.607, 2.587) <0.001 2.067 (1.568,2.726) <0.001 2.052 (1.285, 3.276) 0.003
Uygur 1.006 (0.805, 1.256) 0.958 1.062 (0.822,1.373) 0.646 0.885 (0.569, 1.379) 0.590
Mongolian 1.444 (0.997, 2.093) 0.052 1.416 (0.908,2.209) 0.125 1.605 (0.815, 3.160) 0.171
Manchu 3.764 (2.531, 5.597) <0.001 2.632 (1.617,4.284) <0.001 6.880 (3.517, 13.460) <0.001
Xibe 1.588 (0.976, 2.582) 0.062 1.125 (0.600,2.110) 0.714 2.696 (1.237, 5.879) 0.013
Others 1.788 (1.276, 2.504) 0.001 1.855 (1.232,2.792) 0.003 1.648 (0.893, 3.042) 0.110
(Continued)
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Table 4 (Continued).

Influencing Factors Overall Male Female
OR (95% Cl) P value OR (95% CI) P value OR (95% CI) P value
Residence
Dabancheng district | | NS
Saybagh district 2.248 (1.312, 3.851) 0.003 2.158 (1.191,3.910) 0.011
New urban district 2.324 (1.352, 3.992) 0.002 2.300 (1.265,4.182) 0.006
Shuimogou district 2.396 (1.393, 4.120) 0.002 2.141 (2.141,3.898) 0.013
Toutunhe district 2.193 (1.265, 3.801) 0.005 2.050 (1.115,3.766) 0.021
Tianshan district 2.377 (1.388, 4.069) 0.002 2.322 (1.283,4.204) 0.005
Midong district 1.911 (1.084, 3.370) 0.025 1.809 (0.962,3.401) 0.066
Marital status
Married/Cohabited/ | | |
Divorced/ Widowed
Unmarried 1.233 (1.109, 1.372) <0.001 1.169 (1.036,1.320) 0.012 1.350 (1.081, 1.686) 0.008
BMI, kg/m?
BMI<18.5 0.430 (0.280, 0.659) <0.001 0.225 (0.090,0.561) 0.001 0.694 (0.426, 1.130) 0.142
18.5=BM<24 | | |
24<BMI<28 1.755 (1.616, 1.906) <0.001 1.525 (1.378,1.688) <0.001 1.989 (1.717, 2.303) <0.001
BMI=28 2.785 (2.515, 3.085) <0.001 2.328 (2.058,2.632) <0.001 3.889 (3.232, 4.680) <0.001
SBP, mmHg
Ql NS NS NS
Q2
Q3
Q4
DBP, mmHg
Ql | | NS
Q2 1.138 (1.043, 1.242) 0.004 1.059 (0.963,1.166) 0.236
Q3 1.175 (1.075, 1.285) <0.001 1.147 (1.042,1.262) 0.005
Q4 1.275 (1.163, 1.397) <0.001 1.284 (1.161,1.419) <0.001
FPG, mmol/L
Ql 1.180 (1.085, 1.283) <0.001 1.068 (0.972,1.172) 0.171 1.383 (1.166, 1.640) <0.001
Q2 | | [
Q3 0.985 (0.909, 1.068) 0.719 0.928 (0.845,1.019) 0.116 1.011 (0.859, I.191) 0.895
Q4 0.865 (0.795, 0.941) 0.001 0.714 (0.645,0.789) <0.001 1.128 (0.961, 1.324) 0.140
TyG index, (mg /dL)?
Ql | | |
Q2 1.580 (1.428, 1.747) <0.001 1.369 (1.234,1.518) <0.001 1.438 (1.162, 1.779) 0.001
Q3 2.199 (1.973, 2.450) <0.001 1.926 (1.713,2.164) <0.001 2.270 (1.845, 2.794) <0.001
Q4 3.283 (2.916, 3.696) <0.001 2.553 (2.253,2.892) <0.001 3.890 (3.094, 4.892) <0.001
Abdominal obesity
Yes 1.244 (1.155, 1.340) <0.001 1.213 (1.111,1.323) <0.001 1.367 (1.180, 1.584) <0.001
No | | |
CHD
Yes NS NS NS
No
Dyslipidemia
Yes 1.369 (1.267, 1.480) <0.001 1.367 (1.241,1.505) <0.001 1.237 (1.077, 1.420) 0.003
No | | |

Notes: Logistic regression analyses.
Abbreviations: OR, odds ratio; Cl, confidence interval; BMI, body mass index; Q, Quartile; SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG, fasting blood
glucose; TyG index, triglyceride glucose index; CHD, coronary heart disease.
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Discussion

In this study, the prevalence of HUA in the urban health checkup population of Urumgqi was 26.96%, which was higher
than the prevalence of HUA in American adults (20%) as shown by the National Health and Nutrition Examination
Survey 2015-2016." It is also higher than several other countries in Asia, such as the Japanese health insurance claims
data showing a prevalence of 13.4% of Japanese adults with hyperuricemia,8 while an analysis of a population-based
nationally representative sample in South Korea yielded a prevalence of 11.4% of non-institutionalized adults with
hyperuricemia,”® and in the Mongolian region, an ethnic minority area region of China, the prevalence of HUA was
17.7%.%° These differences may be attributed to the effects of ethnic differences, an aging population and the
Westernization of Chinese eating habits.>® According to the China Health and Nutrition Survey (CHNS) 2015 —2017,
15.1% of adults were found to have HUA.”? There was a 34.05% prevalence of HUA in the urban population aged 20-99
years in the Pearl River Delta region.”' It can be found that the prevalence in Urumgqi is higher than the national level but
lower than that in the Pearl River Delta region. Firstly, in recent years, China’s economic level and quality of life have
improved significantly compared to the past. Secondly, the daily diet of people in Urumgqi is mainly based on beef,
mutton, and high soup, and the intake of green vegetables is insufficient. Finally, the cold and long winters in Xinjiang,
where people exercise less, increase the proportion of high-fat and high-sugar food intake. It is possible to explain why
Urumgi has a higher prevalence of HUA than the national average by considering these three factors.*>** Due to the
distance from the sea, the proportion of purine-rich seafood consumed in Xinjiang is much lower than in China’s coastal
cities. This may explain why the prevalence is lower in Urumgqi than in the Pearl River Delta region.'? To conclude,
dietary habits may play an essential role in HUA.

A higher prevalence of HUA was observed in this study in the 18-24 years age group (35.65%) and the 25-34 years
age group (30.15%), which was higher than the previous prevalence in the 35—44 years age group (7.3%) in Xinjiang and
even higher than the youth physical examination of males in Shanghai (29.9%).!'** Based on these findings, it appears
that HUA is more prevalent among young people in Urumgi. This is perhaps a result of their dietary habits, which tend to
be high in purines and proteins, and their preference for alcohol consumption.>> >’

The main ethnic composition of Xinjiang was Han, Uygur, and Kazak. It was found by Liu et al that HUA prevalence
was higher in Han than in Uygur and Kazak,'" and our findings were similar. Genetic background is likely responsible for
the condition, in addition to dietary habits. Several studies have found differences in gene expression related to UA
metabolism among various ethnic groups in Xinjiang.'®**2° Our results showed the highest prevalence of HUA in
Manchu (38.46%), which was higher than the prevalence reported in 2015-2016 (10.3%) and 2018-2019 (13.0%).*°
A possible explanation for this difference may be due to the study’s small sample size of Manchu.

Different risk profiles were found in our study. Compared to (35—44 years) age group, men had a reduced risk of HUA
in the older group. However, women had a higher risk. This was in line with the majority of previous studies.*'** The
reasons for the increased risk in women in the older age groups may be related to menopause, when hormone levels in
women change, which will directly affect urine excretion.*?

This study revealed an increased risk of HUA in overweight, obese, and abdominally obese participants compared to
normal individuals, as reported by Wang et al.** The mechanism may be related to the fact that higher BMI and higher
waist circumference mediate insulin resistance and leptin production, both of which reduce UA excretion.*> Meanwhile,
the accumulation of visceral fat in abdominal obese individuals allows free fatty acids to flow into the liver, where the
excess fatty acids stimulate TG synthesis, which ultimately leads directly to an increase in UA synthesis by activating the
de novo synthesis pathway of purines.***” Moreover, the prevalence of overweight/obesity in Urumgqi was 60.8%, which
is consistent with the findings of Xiao et al in 2019 (62.7%),*® so one of the reasons for the higher prevalence of HUA in
Urumgqi than at the national level can be explained by the high prevalence of overweight/obesity. Previous studies have
found that the TyG index was a better predictor of HUA.?' In our results, a higher TyG index was associated with higher
prevalence, SUA levels, and risk of HUA in both men and women.

The association between HUA and BP was also investigated. Previous studies have shown that hypertension is a risk
factor for HUA in both men and women,*’ but our study found that higher DBP only increased the risk among men. The

mechanism may be that chronic hypertension causes renal microvascular ischemia and hypoxia, increasing lactate
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production, which competitively inhibits UA excretion and increases SUA.’® In addition, some hypertensive patients’
long-term use of diuretics reduces blood volume, which increases renal reabsorption of UA and induces HUA.>!

In male participants, higher FPG levels were protective factors for HUA by the mechanism that UA and glucose
reabsorption in the renal proximal tubule go through the same carrier transport, and elevated blood glucose competitively
inhibits UA reabsorption.*” However, it was not statistically significant for female participants. This is consistent with the

results of Shen et al.*

Previous studies have observed differences in the relationship between diabetes and HUA in both
genders.?’ A Swedish study found that SUA levels increased with increasing blood glucose levels, with a subsequent decrease
when blood glucose levels were up to 7.0 mmol/L in men and 9.0 mmol/L in women.>* This suggests an inflection point
difference in the relationship between UA and diabetes according to gender.Further research is needed to clarify the
mechanisms underlying gender differences in the relationship between diabetes and HUA. HUA is strongly associated with
CVD,>* and elevated SUA levels in patients with CVD could result from reduced glomerular filtration rate, renal vasocon-
striction, tissue ischemia, oxidative stress and/or diuretic therapy treatments.>* However, no association between HUA and
CHD was found in our results. This inconsistency may be due to the patient’s self-reported past history being less accurate.

Our study is limited in some respects. First, due to the nature of the cross-sectional study, the causal relationship between risk
factors and HUA could not be determined. Second, this study was only a partial evaluation of the factors influencing HUA. It is
necessary to consider the influence of other factors, such as dietary patterns and physical activity. Third, past history and
medication history from participants’ self-report may have some influence on the results, and to reduce this influence, we
analyzed the subgroup that had no past history and the study results remained consistent. However, the advantages of this study
are also worth mentioning. In addition to the Han, Uygur, and Kazak in previous studies, we also recruited the Hui, Mongolian,
Manchu, and Xibe. We grouped participants according to different characteristics and analyzed HUA’s prevalence and risk
factors, providing an overall picture and updated information on HUA in Xinjiang.

Conclusions

These findings indicated that Urumgqi, Xinjiang has a high prevalence of HUA, with a trend toward younger onset. HUA is
associated with obesity/overweight, DBP, FPG, TyG index, abdominal obesity, and dyslipidemia, so it is urgent to intervene in
these factors to prevent HUA, and the underlying mechanisms of these relationships need to be clarified further.
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