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ABSTRACT 

Objective This study aimed to explore the prevalence of hyperuricemia among the general 

adult population in Shenzhen and to determine the risk factors of hyperuricemia. 

Methods A total of 9337 cases who underwent physical examination in The Seventh 

Affiliated Hospital of Sun Yat-Sen University in 2020 were enrolled in this study. The binary 

logistic regression analysis was performed to determine potential risk factors of 

hyperuricemia. 

Result The overall prevalence rate of hyperuricemia in the studied population was 40.5% 

(3783/9337). Subgroup analysis showed that the prevalence of males was 52.8% (3046/5769) 

and the prevalence of females was 20.7% (737/3568). Moreover, among different age groups 

(≤29 years old, 30-39 years old, 40-49 years old, 50-59 years old, and ≥60 years old), the 

prevalence rate of males was significantly higher than that of females (P<0.05). To further 

determine the relationship between the body mass index (BMI) and hyperuricemia, the 

population with normal BMI was set as the control group. After controlling for gender and 

age, the prevalence rate of hyperuricemia in the overweight population increased by 1.799 

times; and the prevalence rate in the obese and very obese population increased by 3.283 

times and 3.830 times, respectively. 

Conclusion The data presented in this study demonstrated that the prevalence rate of 

hyperuricemia is high in Shenzhen, especially in males. Moreover, the level of BMI is 

significantly linked to the prevalence of hyperuricemia. Therefore, early interventions should 

be carried out to address the high prevalence of hyperuricemia in male and obese populations. 
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INTRODUCTION 

Hyperuricemia refers to the abnormal increase in the level of uric acid in the blood. It has 

been associated with high risks of gout, diabetes, and cardiovascular diseases [1, 2]. With the 
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improvement of the economy and the change in lifestyle and dietary patterns, the incidences 

of hyperuricemia and obesity are both on the rise, posing a significant threat to public health. 

Particularly, in recent years, the incidence of hyperuricemia in China has shown a notable 

increase at younger ages [3]. It is reported that the current overall prevalence of hyperuricemia 

in China is 13.3%, making it the fourth “Hyper” after the triple H (hyperglycemia, 

hypertension, and hyperlipidemia) [4]. Therefore, more attention should be paid to better 

understand the situation of hyperuricemia and seek strategies for prevention.  

Previous studies have shown that the prevalence of hyperuricemia varied among different 

regions. Shenzhen, as one of the largest cities in China, is a rapidly developing city with a 

population of 12.59 million; and it may have a higher prevalence rate of hyperuricemia than 

the national average. The aim of this study was twofold: a) to explore the latest prevalence of 

hyperuricemia in populations of different ages and genders in Guangming District, Shenzhen; 

b) to determine the relationship between hyperuricemia and body mass index (BMI). We hope 

that the results of this study will help improve medical staff’s awareness of high-risk 

populations of hyperuricemia and help target populations receive corresponding health 

guidance. 

METHODS 

Research participants 

Citizens who had a physical examination at the Health Management Center of the Seventh 

Affiliated Hospital of Sun Yat-sen University in the year 2020 were enrolled as research 

participants. The inclusion criteria were: 1) over 18 years old; 2) no missing information on 

blood uric acid, BMI, blood pressure, fasting blood glucose levels, blood lipid levels, or other 

important medical histories. Eventually, a total of 9337 subjects (5769 males and 3568 

females) were included in the study, with an average age of 36.81±10.28 years old.  

Blood test 

All the examinees had fasting venous blood sampling in the morning. Blood pressure, height, 

and body weight were also measured. The body mass index (BMI) was automatically 

generated by the height and weight integrated machine. The Abbott ARCHITECT c16000 

instrument was used to measure serum uric acid, fasting blood glucose, total cholesterol, 

triglycerides, low-density lipoprotein cholesterol, and high-density lipoprotein cholesterol. 

Before the test, the parameters were set in strict accordance with the instructions, and the 

calibration and quality control were performed. The quality control determination was 

performed before and after the measurement to ensure the reliability of the test results. 

Diagnostic criteria 

According to the diagnostic criteria of the seventh edition of "Internal Medicine" (textbook), 

men and postmenopausal women with blood uric acid greater than 420μmol/L, and 

premenopausal women with blood uric acid greater than 350μmol/L were diagnosed as 

hyperuricemia. According to the Chinese weight classification standards, BMI below 

18.5kg/m2 is considered thin, BMI between 18.5-23.9kg/m2 is considered normal, BMI 

between 24-27.9kg/m2 is considered overweight, and BMI between 28~ 31.9kg/m2 is 
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considered obese, and BMI greater than 32kg/m2 is considered very obese. 

Statistical analysis 

The Excel (Microsoft) software was used for data import and the SPSS software was used for 

statistical analysis. The statistical description of count data was expressed by frequency and 

percentage. The Chi-square test was used to analyze the prevalence of hyperuricemia among 

populations with different BMI levels. The binary Logistic regression analysis was used to 

determine the impact of BMI on hyperuricemia. A two-sided test was used in the study and 

P<0.05 indicated that the difference was statistically significant. 

RESULTS 

Prevalence rates of hyperuricemia among the populations of different age and gender 

As shown in Table 1, a total of 9337 individuals participated in this study. Their average age 

was 36.81±10.28 years old. In the physical examination, 3783 participants (40.5%) were 

diagnosed with hyperuricemia. The overall prevalence rate of men with hyperuricemia was 

52.8% (3046/5769), and the overall prevalence rate of women was 20.7% (737/3568). As 

shown in Table 1, the overall prevalence rate of hyperuricemia differs among different age 

groups (≤29 years old, 30-39 years old, 40-49 years old, 50-59 years old, and ≥60 years old). 

Moreover, in each age group, the hyperuricemia prevalence rate of men was significantly 

higher than that of women (all p values <0.05). 

 

Table 1. The prevalence of hyperuricemia in different gender and age groups. 

Risk factors for hyperuricemia 

The presence or absence of hyperuricemia was used as the dependent variable, and gender, 

age, and BMI were the independent variables. The binary logistic regression analysis was 

performed. As shown in Table 2, male, middle-aged, and high BMI levels (overweight, obese, 

or very obese) were risk factors for hyperuricemia (P<0.005). Next, the group with normal 

BMI level was set as the standard control. After controlling for gender and age, the prevalence 

rate of hyperuricemia in the overweight group increased by 1.799 times, and that of the obese 

and very obese groups increased by 3.283 times and 3.830 times, respectively. In contrast, the 
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prevalence rate of hyperuricemia in the thin group was only 0.477 times that of the normal 

group. 

 

Table 2. Risk factors for hyperuricemia 

DISCUSSION 

In this study, the prevalence rate of hyperuricemia among the adult population in Shenzhen 

was 40.5%, which was much higher than the overall national level. Regional difference on the 

prevalence rate of hyperuricemia has been reported. A meta-analysis on the prevalence of 

hyperuricemia in mainland China from 2000 to 2019 [5] showed that the prevalence of 

hyperuricemia in the southern, southwestern, and northeastern regions were 25.5%, 21.2% 

and 15.9, respectively. In particular, the prevalence rate in Guangdong has been reported to be 

as high as 42.2%, which is comparable to the rate determined in this study.  

Multiple reasons may contribute to the high prevalence rate of hyperuricemia in Shenzhen. 

First, as a first-tier city in China, Shenzhen is dominated by young generations. Compared 

with the population in underdeveloped rural areas, people in developed cities with higher 

living standards consume more food and drinks posing higher risks of hyperuricemia, such as 

purine-rich animal products, high-fat foods, and alcohol [6]. Moreover, Guangming District in 

Shenzhen is an ecological high-tech industrial new city. The citizens have high work pressure 

and stress, which is also associated with their unhealthy lifestyle. Therefore, it is reasonable to 

speculate that these factors derived from the city and the population may contribute to the 

high prevalence rate of hyperuricemia. 

The results of this study highlighted the gender difference of hyperuricemia in the physical 

examination population of Guangming District, Shenzhen. The prevalence rate of male 

hyperuricemia decreased with age while the prevalence rate of female hyperuricemia 
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increased with age. The study by Lin Xiyang et al. [7] reported that young men and women 

aged ≥50 years should actively pay attention to blood uric acid levels, and that the trend of 

men's uric acid levels with age is associated with glucose metabolism. The prevalence rate of 

female hyperuricemia is 0.349 times that of men, and the risk of hyperuricemia in women is 

lower than that in men. This phenomenon may be related to the physiological differences 

between males and females. It is reported that androgens inhibit the excretion of uric acid in 

the body, while estrogen can make the organelles phospholipase susceptible to urate crystals 

and cause cellular reactions, resist crystal precipitation, and promote the excretion of uric acid 
[8]. 

Further, this study determined that BMI levels were positively correlated with the prevalence 

rate of hyperuricemia. Setting the normal BMI group as the baseline, the prevalence rate of 

hyperuricemia in the overweight, obese and very obese groups was progressively increasing. 

The prevalence rate of hyperuricemia in the physical examination population of the 

overweight group, obese group and very obese group was 1.799, 3.283, and 3.830 times that 

of the normal group, respectively. The prevalence rate of hyperuricemia in the physical 

examination population of the thin group was 0.477 times that of the normal group. These 

results indicate that BMI levels closely link to the hyperuricemia.  

It is known that obesity is a risk factor for cardiovascular diseases and metabolic diseases, 

such as diabetes. Hyperuricemia is closely related to the components of the metabolic 

syndrome, and can even be classified as one of the components of the metabolic syndrome. 

Uric acid is a product of purine metabolism. Long-term unhealthy dietary habits, changes in 

dietary composition (high-purine foods) and long-term intake of alcohol can all lead to 

hyperuricemia and obesity. Obesity and hyperuricemia can mutually promote each other 

through various metabolic mechanisms [9]. Obese people accumulate visceral fat, and the 

acidic metabolites of lipolysis can inhibit uric acid excretion and indirectly promote the 

increase of blood uric acid [10]. In addition, obese patients often have insulin resistance, which 

is the main cause of decreased renal uric acid excretion. Hyperuricemia and insulin resistance 

accompanied by hyperinsulinemia increase uric acid reabsorption and decrease excretion [11]. 

SUMMARY 

The data presented in this study demonstrate the high prevalence rate of hyperuricemia in the 

general population in Guangming District, Shenzhen. The prevalence rate of hyperuricemia 

decreases with age in males, but it is increasing in females. Moreover, the data also marks the 

positive correlation between BMI levels and the prevalence rate of hyperuricemia. Therefore, 

in health management, corresponding education and health interventions need to be adopted 

for the different populations. In particular, for young, male, and obese populations who are at 

high risk of hyperuricemia, early intervention should be carried out to reduce the occurrence 

of adverse consequences. 
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