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Background: In China, the prevalence of HUA in the Pearl River Delta (PRD) region of 
Guangdong Province has not been extensively investigated. Therefore, this study investi-
gated the prevalence of HUA and its related factors among people aged 20–99 years in nine 
cities in the PRD.
Materials and Methods: We selected 6491 health check participants from 9 cities in the 
PRD and collected participants’ anthropometric and biochemical test results for a cross- 
sectional study. We included 6491 participants and assessed their blood pressure (BP), body 
mass index (BMI), total cholesterol (TC), triglycerides (TG), glucose (Glu) and serum uric 
acid (UA) to analyze the regional prevalence of HUA and its related factors. HUA was 
indicated when fasting serum UA level was >420 μmol/L in men and >360 μmol/L in 
women.
Results: Overall prevalence of HUA in our cohort was 34.05%; prevalence was higher in 
men than in women (41.53% vs 26.14%, P < 0.001). Characteristics associated with HUA 
were hypertension (odds ratio (OR), 5.506; 95% confidence interval (CI), 4.402–6.889), 
higher body mass index (BMI; OR: 1.746; 95% CI: 1.560–1.954), age 31–40 years (OR: 
0.829; 95% CI: 0.706–0.973), age 61–70 years (OR: 1.434; 95% CI: 1.194–1.722) and age 
≥71 years (OR: 1.742; 95% CI: 1.397–2.173). In all subjects, serum UA was positively 
correlated with Glu, TG and TC. After we adjusted for age, BMI and BP, multivariate 
logistic regression analysis showed that HUA risk factors were high TC (OR: 1.770; 95% CI: 
1.459–2.147) and TG (OR: 1.961; 95% CI: 1.632–2.357) in men; and high Glu (OR: 1.508; 
95% CI: 1.084–2.099), TC (OR: 1.341; 95% CI: 1.084–1.660) and TG (OR: 1.680; 95% CI: 
1.290–2.187) in women.
Conclusion: The prevalence of HUA was relatively high in the PRD of Guangdong 
Province. Relevant governmental bodies should focus on early diagnosis, early treatment 
and early intervention.
Keywords: hyperuricemia, uric acid, prevalence, cardiovascular diseases, risk

Introduction
Gout is a crystal-associated arthropathy caused by monosodium urate (MSU) 
deposition, which is directly related to hyperuricemia (HUA) caused by 
decreased serum uric acid (UA) excretion. Serum UA is the final product of 
the body’s intake of purine-rich foods or the catabolism of inner core protein. 
The xanthine and hypoxanthine produced by purine are converted into UA by the 
enzymatic reaction of xanthine oxidase (XO).1 When serum UA exceeds its 
saturation level in blood or tissue fluid, serum urate crystals can form and be 
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deposited in the joints, inducing local inflammation and 
tissue destruction, which is called gout. HUA has been 
recognized as an important precursor of gout.2 Studies 
have shown that the prevalence of HUA across different 
races is 2.6–36%3–5 and that of gout is 0.03–15.3%;6,7 in 
recent years, the prevalence of gout has significantly 
increased.8,9 Liu et al reported that the overall preva-
lence of HUA in China was 13.3%.2 More and more 
evidence shows that HUA and gout are independent 
risk factors for chronic kidney disease (CKD), hyperten-
sion, cardiovascular (CV) and cerebrovascular diseases 
and diabetes, as well as independent predictors of pre-
mature death.10

With continuous in-depth research on the function of 
serum UA, the influence thereof on clinical diagnosis of 
diseases has become more and more extensive. In a study 
on serum UA and cardiovascular disease (CVD) in 5926 
subjects, Fang et al found that increased serum UA level is 
positively correlated with CVD mortality and that increased 
blood UA level is an independent risk factor for CVD.11 

Magnoni et al found a relationship between serum UA and 
adverse CV events in 1548 patients and that serum UA 
concentration is closely related to hospital mortality in 
patients with acute coronary syndrome (ACS).12 Biscaglia 
et al showed that UA can penetrate the cell membrane, which 
has a destructive effect on the physiological activities and 
oxidative metabolism of cells, causing an inflammatory 
reaction.13 Lee et al found a relationship between blood UA 
levels and acute respiratory distress syndrome (ARDS). In 
that study, ARDS patients in the low-serum UA group 
experienced significant clinical improvement, and low 
serum UA levels were significantly associated with ARDS 
survival rate. However, patients with ARDS in the normal– 
and high-serum UA groups mostly died of sepsis. Low serum 
UA level could therefore be a prognostic marker in ARDS 
for determining risk of death during hospitalization.14 At the 
same time, an increase in serum UA results in vascular 
endothelial damage; meanwhile, cell proliferation leads to 
glomerular proliferation and sclerosis,15 increases oxidative 
stress (OS), promotes platelet activation and vascular 
smooth-muscle cell (VSMC) proliferation and increases the 
release of pro-inflammatory substances such as interleukins, 
ultimately leading to renal damage.16,17

The Pearl River Delta (PRD) is located in Guangdong 
Province, China. Its coastal location means its economy is 
relatively developed, with many entertainment venues; 
people there often consume high-fat diets that include 
seafood, alcohol and meat. In recent years, the number of 

patients with CVD has increased significantly in the PRD. 
Most studies in cardiology have confirmed that diseases 
such as dyslipidemia, diabetes, alcoholism and hyperten-
sion are risk factors for CVD,18–20 but few have focused 
on determining the prevalence and epidemiological char-
acteristics of HUA in the PRD. In order to obtain more 
epidemiological data on chronic diseases and CV risk 
factors in the PRD and improve medical and health con-
ditions there, in this study we investigated the prevalence 
of HUA and its related factors in people aged 20–99 years 
in nine cities of this region.

Materials and Methods
Study Design and Population
From June 2018 to December 2019, we randomly selected 
6491 outpatients aged 20–99 years from health checkups 
in nine PRD cities: Dongguan, Foshan, Guangzhou, 
Huizhou, Jiangmen, Shenzhen, Zhaoqing, Zhongshan and 
Zhuhai. In all subjects, we measured blood pressure (BP), 
including systolic BP (SBP) and diastolic BP (DBP); 
height; weight; total cholesterol (TC); triglycerides (TG); 
glucose (Glu); and serum UA. We excluded patients with 
mental-health problems; malignant tumors; peritoneal dia-
lysis as a result of severe liver or kidney failure; artificial 
extracorporeal liver support; hemodialysis; and pregnancy. 
This study was approved by the Ethics Committee of 
Huadu District Maternal and Child Health Hospital, 
Guangzhou, China and was conducted according to the 
principles of the Declaration of Helsinki. All participants 
gave informed consent after having been informed about 
the objectives and benefits of our study.

Data Collection
We collected blood samples from all study subjects in the 
morning when their stomachs were empty, taking 5 mL of 
venous blood using a vacuum blood collection tube at 
room temperature. This sample was immediately centri-
fuged at 3000 rpm for 10 min. No hemolysis was found in 
any specimen. All specimens were tested within 4 hours 
using an automatic biochemical analyzer. We determined 
UA, fasting plasma glucose (FPG), TC and TG using the 
enzymatic method.

Definitions
According to the Chinese Adult Dyslipidemia 
Prevention and Control Guidelines,21 TC ≥ 6.22 mmol/ 
L (240 mg/dL) and TG ≥ 2.26 mmol/L (200 mg/dL) are 
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considered elevated levels, while the American Diabetes 
Association’s (ADA’s) Standards of Medical Care in 
Diabetes guide22 considers FPG ≥ 7 mmol/L (126 mg/ 
dL) an elevated level. Body mass index (BMI) is calcu-
lated by dividing body weight (kg) by height squared 
(m2). According to an earlier report,23 low BMI is 
<24 kg/m2, and high BMI is ≥24 kg/m2. The definition 
of hypertension is SBP ≥140 mmHg and/or DBP ≥ 90 
mmHg, based on the 2018 Chinese Guidelines for 
Prevention and Treatment of Hypertension.24 Different 
guidelines specify different levels of serum UA for the 
diagnosis of HUA.25 In this study, we defined HUA as 
serum UA >420 μmol/L in men and >360 μmol/L in 
women as defined in Management of hyperuricemia and 
gout: Chinese experts consensus.26

Statistical Analysis
For all statistical analyses, we used SPSS version 17.0 
(IBM Corp., Armonk, NY, USA) and STATA version 
16.0 (StataCorp., College Station, TX, USA), and we 
created graphs used GraphPad Prism 5 (GraphPad 
Software, Inc., San Diego, CA, USA). Continuous vari-
ables are represented by means and standard deviations 
(SDs); categorical variables are expressed as numbers 
and percentages. Depending on data type, we used 
Student’s t test, the Kruskal–Wallis test or the χ2 test 
for data analysis. Simple correlation and multiple linear 
regression were used to analyze relationships between 
serum UA and cardiometabolic risk factors. Multiple 
logistic regression analysis was used to determine the 
factors affecting HUA, and odds ratios (ORs) and 95% 
confidence intervals (95% CIs) were used to quantify the 
relationships. P < 0.05 was considered statistically 
significant.

Results
Characteristics of the Study Participants 
from the Pearl River Delta
Table 1 shows anthropometric and serum biochemical 
characteristics of subjects in the PRD. Significant differ-
ences were found between male and female in almost all 
the variables except TC. In terms of HUA, all the variables 
were significantly different between HUA and non-HUA 
patients (P < 0.001). Non-HUA patients were observed to 
have lower BMI, BP, Glu, TC, and TG. For city specified 
data, please refer to supplementary Table 1.

Prevalence of Hyperuricemia and Serum 
Uric Acid Levels in Different Cities
Overall prevalence of HUA in the PRD was 34.05%. 
Prevalence ranged from high to low in Huizhou, Foshan, 
Zhaoqing, Zhongshan, Zhuhai, Dongguan, Shenzhen, 
Guangzhou and Jiangmen, with respective rates of 
50.75%, 44.82%, 43.14%, 41.16, 36.06%, 28.18%, 
20.17%, 17.91% and 7.78%. HUA prevalence among 
cities was found of significant difference (P < 0.001) 
(Figure 1). In addition, there are statistically significant 
(P < 0.001) differences in serum UA levels among cities 
(Figure 2). Shenzhen had the lowest serum UA level, 
while Huizhou had the highest.

Serum UA Levels and Prevalence of 
Hyperuricemia Among Genders and Age 
Groups
Serum UA level was higher in men than in women overall 
(406.19 ± 104.43 vs 315.92 ± 86.64 μmol/L; P < 0.001). 
Across different age groups, serum UA level was signifi-
cantly higher in men than in women. Overall prevalence of 

Table 1 Anthropometric and Serum Biochemical Characteristics of Subjects in the Pearl River Delta, Guangdong Province, China

Gender Hyperuricemia

Male (n = 3335) Female (n = 3156) Hyperuricemia (n = 2210) Non-Hyperuricemia (n = 4281)

Age 45.63 ± 15.10 45.25 ± 15.94* 47.07 ± 16.67 44.61 ± 14.82**

BMI 24.47 ± 2.03 24.31 ± 2.03* 25.00 ± 2.01 24.08 ± 1.97**
SBP 126.68 ± 12.53 125.15 ± 12.15** 129.77 ± 13.63 123.96 ± 11.17**

DBP 86.11 ± 8.80 84.91 ± 8.70** 89.50 ± 8.66 83.48 ± 8.10**

Glu 5.53 ± 1.70 5.33 ± 1.36** 5.53 ± 1.47 5.38 ± 1.58**
TC 5.29 ± 1.08 5.27 ± 1.12 5.48 ± 1.14 5.18 ± 1.06**

TG 1.76 ± 1.60 1.33 ± 1.32** 1.90 ± 1.82 1.37 ± 1.24**

UA 406.19 ± 104.43 315.92 ± 86.64** 476.93 ± 79.03 303.13 ± 60.04**

Notes: *P < 0.05, **P < 0.001 
Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; Glu, glucose; TC, total cholesterol; TG, triglycerides; UA, uric acid.
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HUA in men was higher than in women (41.53% vs 
26.14%, P < 0.001), and the disease’s prevalence was 
significantly higher in men than in women ≤60 years, but 
there was no significant difference between men and 
women above the age of 60 (Table 2).

Risk Factors and Hyperuricemia
Table 3 shows the relationships between variables and 
HUA. Multivariable logistic regression analysis showed 

that hypertension (OR: 5.506; 95% CI: 4.402–6.889); 
high BMI (OR: 1.746; 95% CI: 1.560–1.954); and the 
age ranges of 31–40 years (OR: 0.829; 95% CI: 0.706– 
0.973), 61–70 years (OR: 1.434; 95% CI: 1.194–1.722) 
and ≥71 years (OR: 1.742; 95% CI: 1.397–2.173) were 
correlated with HUA in our subjects. Men were more 
likely to suffer from HUA before age 70, while women 
were more likely to develop it after age 50. Therefore, 
BMI and hypertension were risk factors for HUA.

Levels of Glu, TC, TG and Hyperuricemia
Correlation results showed that serum UA was positively 
correlated with Glu (OR: 0.061; 95% CI: 0.037–0.085), 
TC (OR: 0.134; 95% CI: 0.110–0.158) and TG (OR: 
0.224; 95% CI: 0.201–0.247) in all subjects. Multiple 
linear regression analysis (Table 4) showed that after 
adjustments for age, sex, BMI and hypertension, serum 
UA of all subjects was positively correlated with TC and 
TG and negatively correlated with Glu. After adjustment, 
serum UA in men was positively correlated with TC and 
TG and negatively correlated with Glu, while in women it 
was positively correlated with Glu, TC and TG. In subjects 
with high levels of Glu, TC and TG, serum UA was 
significantly higher than in normal subjects (Figure 3), as 
was the prevalence of HUA (Figure 4). After we adjusted 
for age, BMI and BP, multivariate logistic regression ana-
lysis showed that high TC (OR: 1.770; 95% CI: 1.459– 
2.147) and TG (OR: 1.961; 95% CI: 1.632–2.357) were 
risk factors for HUA in men, while high Glu (OR: 1.508; 
95% CI: 1.084–2.099), TC (OR: 1.341; 95% CI: 1.084– 
1.660) and TG (OR: 1.680; 95% CI: 1.290–2.187) were 
risk factors for HUA in women.

Discussion
This study was based on health examination data of adults 
in nine cities of the PRD. We collected and used easily 
available anthropometric and blood biochemical indicators 
—including age, BMI, SBP, DBP, Glu, TC, TG and UA to 
analyze the risk of HUA. Before specific discussion, we 
would like to claim that all our results should be definitely 
analyzed in the context that the serum UA cut-off value is 
still in debate. One of the latest large-scale studies is the 
Uric acid Right for heArt Health (URRAH) project. The 
URRAH is a multicenter retrospective, observational 
cohort study which recruited 23,475 subjects with 
a minimum follow-up of 20 years. It reveals that serum 
UA cut-off value is varied among outcomes. For CV 
mortality and fatal MI, URRAH suggests a cut-off value 

Figure 1 Prevalence of HUA among different cities. **P <0.001.

Figure 2 Comparison of serum UA level among different cities. **P <0.001.
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of 5.6 mg/dL and 5.7mg/dL, respectively.27,28 This is 
a much lower than the classical HUA diagnostic standard 
7 mg/dL (420 μmol/L) in men and 6 mg/dL (360 μmol/L) 
in women applied in this literature. It can be expected 
should the URRAH findings are applied in our research, 
the effect of HUA will be larger.

Overall prevalence of HUA in our sample population 
was 34.05%. Compared to studies using foreign country 
populations, our research population has a high HUA 
prevalence. Using the same serum UA cut-off value as 
ours, Maloberti A et al studied 762 Italian consecutive 
outpatients with essential hypertension. The HUA 

Table 2 Comparison of Serum UA Levels and Prevalence of Hyperuricemia Among Genders and Age Groups

Age(Years) n UA (x̄±s) HUA[n(%)]

Male Female Male Female

≤30 624+625 420.13+114.88** 300.78+71.60 302(48.40%) 122(19.52%)**

31–40 763+867 405.61+103.21** 301.04+79.17 310(40.63%) 171(19.72%)**
41–50 748+568 402.96+99.92** 303.29+80.88 300(40.11%) 123(21.65%)**

51–60 593+391 393.65+98.25** 325.84+99.72 206(34.74%) 110(28.13%)*

61–70 377+476 400.86+101.94** 347.89+93.97 154(40.85%) 197(41.39%)
≥71 230+229 421.92+407.58** 361.44+90.07 113(49.13%) 102(44.54%)

Table 3 Multiple-Regression Analyses of HUA and Associated Factors in All Subjects and Between Sexes

Variables All Male Female

OR 95% CI OR 95% CI OR 95% CI

Age (years)

≤ 30 1 (reference) 1 (reference) 1 (reference)
31–40 0.829* 0.706–0.973 0.730* 0.589–0.903 1.013 0.782–1.313

41–50 0.874 0.740–1.033 0.714* 0.576–0.885 1.140 0.860–1.509

51–60 0.852 0.711–1.021 0.568** 0.451–0.715 1.614* 1.200–2.170
61–70 1.434** 1.194–1.722 0.736* 0.569–0.954 2.911** 2.224–3.810

≥ 71 1.742** 1.397–2.173 1.030 0.761–1.393 3.311** 2.387–4.593

BMI 1.746** 1.560–1.954 1.791** 1.544–2.078 1.688** 1.422–2.003
Hypertension 5.506** 4.402–6.889 5.719** 4.194–7.798 5.279** 3.812–7.309

Notes: *P < 0.05, **P < 0.001 for the independent association between hyperuricemia and each factor. 
Abbreviations: BMI, body mass index; OR, odds ratio; 95% CI, 95% confidence interval.

Table 4 Glu, TC, TG Associated with Serum UA Levels in Multiple Linear-Regression Analysis

Variables Glu TC TG

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

All

β-value 0.911 −1.217 6.990 7.018 14.299 9.461
P 0.284 0.117 <0.001 <0.001 <0.001 <0.001

Male

β-value −3.894 −3.279 10.605 10.429 11.536 10.536

P <0.001 0.002 <0.001 <0.001 <0.001 <0.001

Female

β-value 5.538 2.080 6.396 1.712 7.551 6.904
P <0.001 0.069 <0.001 0.238 <0.001 <0.001

Notes: Model 1: unadjusted; Model 2: adjusted for age, sex (male = 1, female = 2), body mass index and hypertension (normal = 0; abnormal = 1); P, P-value. 
Abbreviations: Glu, glucose; TC, total cholesterol; TG, triglycerides.
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prevalence is 12.9% in male and 15.3% in female 
respectively.29 A further study on 389 health subjects has 
evaluated the prevalence of HUA using both the classical 
cut-off (>6 mg/dL in women and 7 mg/dL in men) and 
a latest proposed cut-off (>5.6 mg/dL, regardless of sex). 
In health subjects, the prevalence of HUA is 6.3% using 
the classical cut-off, and 28.2% using the proposed cut-off, 
respectively. Large differences are found between male 
and female.30 Redon P et al applied the classical HUA 
cutoff, concluded hypertensive patients tend to have high 
prevalence of HUA in central and east Europe. The HUA 
prevalence of the whole population is 25%.31 Those stu-
dies are comparable to each other.

In China, our prevalence is higher than an estimated 
13.7% prevalence in Northern China.32 The high preva-
lence of PRD could be due to the region’s coastal location 
and related lifestyle. First, the PRD is the centerpiece of 

China’s reform and opening up; its economy is relatively 
developed. Studies have shown that HUA is more com-
mon in economically developed areas.32,33 Second, the 
PRD is located along the coast, where seafood has become 
a daily must. Studies have shown a positive correlation 
between seafood consumption and HUA.34 In addition, 
wine culture, meat and other dietary choices might 
increase the risk of HUA.35 More men had HUA than 
women among our subjects (41.53% vs 26.14%), and 
prevalence in both sexes was higher than previously 
reported.33 In men, the prevalence of HUA was less 
affected by age, while in women it increased with age. 
Men had a higher risk of HUA before age 70, while 
women had a higher risk thereof after age 50. The phe-
nomenon might be related to the influence of female sex 
hormone levels on serum UA. Mumford et al36 studied the 
fluctuation of blood UA during the menstrual cycle in 
healthy young women and found that blood UA is highest 
in the follicular phase and lowest in the luteal phase, 
inversely proportional to estrogen and progesterone; it is 
also positively correlated with follicle-stimulating hor-
mone (FSH). Sumino et al37 analyzed serum UA levels 
of postmenopausal Japanese women on an estrogen + 
progesterone replacement regimen and found that the aver-
age serum UA level of women in the HUA group 
decreased significantly after treatment, while this change 
was not observed in women in the normal UA group. At 
the same time, the third United States National Health and 
Nutrition Examination Survey showed average serum UA 
level in women increases after menopause, but postmeno-
pausal women receiving hormone replacement therapy 
(HRT) had lower serum UA levels.38

We found that hypertension, high BMI, hyperglycemia 
and hyperlipidemia were risk factors for HUA in the PRD. 
In recent years, the prevalence of hypertension and HUA 
has shown an upward trend. Hypertension is a common and 
highly prevalent39 chronic disease that can increase the risk 
of death from CVDs. Serum UA can activate the renin– 
angiotensin system (RAS), damage renal blood vessels and 
lead to elevated BP.40 Studies have demonstrated a dose– 
response relationship between serum UA level and relative 
risk (RR) of hypertension;41 Grayson et al reported that for 
every 1 mg/dL increase in UA level, the pooled RR for 
incident hypertension after adjusting for potential confound-
ing was 1.13.42 At the same time, long-term use of diuretics 
in hypertensive patients causes the body’s blood volume to 
decrease and UA reabsorption to increase. Maloberti 
A. et al43 studied UA relevant to diuretics using URRAH 

Figure 3 Serum UA level in patients with high Glu, high TC and high TG. *P <0.05.

Figure 4 Prevalence of HUA in hyperglycemia and hyperlipidemia. *P <0.05.
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data, A total of 17,757 patients were included in the analy-
sis, 17.2% of all the patients took diuretics and 58% of 
those people have serum UA higher than the median value 
(4.8 mg/dL). The literature reveals at a high SUA level 
(≥6.55 mg/dL), individuals with diuretics have 
a significant CV death hazard ratio of 2.47 (95% CI 1.05– 
5.80, P = 0.038). It is worth to note that although the 
median value is much smaller than the classical HUA cut-
off, it is very close to the best cut-off for total and cardio-
vascular mortality in all URRAH patients (4.7 mg/dL). 
Compared to the classical HUA cutoff (6–7 mg/dL), the 
high HR in people with SUA ≥6.55 mg/dL poses a great 
importance that the classical HUA cutoff should be 
decreased to better evaluate people’s risk, especially in 
people who take diuretics.

Microvascular disease in patients with hypertension 
inhibits metabolism of UA in renal tubules; in addition, 
severe intrarenal arteriosclerosis in hypertensive patients 
leads to increased reabsorption of UA in the proximal 
convoluted tubules. Therefore, people with high serum 
UA levels are prone to hypertension. This study in PRD 
residents showed that high BMI was a risk factor for 
HUA. Other studies have shown that obesity and hyper-
tension are important independent risk factors for HUA 
and gout.44 Liu45 and other studies have proven that over-
weight is associated with the prevalence of HUA. Among 
overweight or obese individuals, young people are more 
likely to develop HUA than elderly ones. Compared with 
people at normal weights, women are more likely to 
develop HUA with weight gain than men are. The risk of 
HUA in women with hyperglycemia was significantly 
higher than in men with hyperglycemia. Young et al46 

found that gout might be independently associated with 
increased diabetes risk, and the degree of association is 
significantly greater in women than in men. Studies have 
shown that in high-risk middle-aged people with impaired 
Glu tolerance, changes in UA are associated with the risk 
of type 2 diabetes.47 At the same time, UA and changes 
thereto are closely related to changes in Glu and insulin 
levels. This could be due to hyperinsulinemia’s effect on 
renal tubular function; as insulin-mediated Glu disposal 
decreases, so does UA clearance. Therefore, decreased 
UA excretion can lead to HUA.48 We also found that 
PRD residents with hyperlipidemia had a significantly 
higher risk of HUA than those without. Men with hyperli-
pidemia were more likely to develop HUA than women 
with hyperlipidemia. Studies have shown49 that high TG 
levels can lead to a significant increase in the occurrence 

density of HUA. This could be due to TG causing disorder 
of free fatty acid metabolism. The increase in TG leads to 
an increase in free fatty acid production, accelerates the 
decomposition of adenosine triphosphate (ATP) and leads 
to an increase in UA, which is the final product of purine 
metabolism.50 Chen et al51 found that the joint-assessment 
of fasting TG and waist circumference can be used to the 
risk of hyperuricemia.

Limitation
As this study collected only a small amount of data from 
nine cities in the PRD, the sample may not be very 
representative in terms of the entire PRD population and 
could have had a certain impact on the results. A more 
comprehensive reflection of the prevalence of HUA in the 
PRD requires further data collection. The cross-sectional 
design of the study leads to a certain difficulty in discern-
ing association and causality between HUA and proposed 
risk factors. We would like to conduct cohort study or 
case-control study in the future to get a more precise 
assessment on HUA and risk factors.

Conclusion
Age, hypertension, BMI, hyperglycemia and hyperlipide-
mia among study participants in the PRD region were risk 
factors for HUA. The prevalence of HUA was relatively 
high in various PRD cities.
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