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ABSTRACT
Objectives Hyperuricaemia has been reported to be 
significantly associated with risk of obesity. However, 
previous studies on the association between serum uric 
acid (SUA) and body mass index (BMI) yielded conflicting 
results. The present study examined the relationship 
between SUA and obesity among Chinese adults.
Methods Data were collected at Guangdong Second 
Provincial General Hospital in Guangzhou City, China, 
between January 2010 and December 2018. Participants 
with ≥2 medical check- up times were included in 
our analyses. Physical examinations and laboratory 
measurement variables were obtained from the medical 
check- up system. The high SUA level group was classified 
as participants with hyperuricaemia, and obesity was 
defined as BMI ≥28 kg/m2. Logistic regression model 
was performed for data at baseline. For all participants, 
generalised estimation equation (GEE) model was used to 
assess the association between SUA and obesity, where 
the data were repeatedly measured over the 9- year study 
period. Subgroup analyses were performed by gender and 
age group. We calculated the cut- off values for SUA of 
obesity using the receiver operating characteristic curves 
(ROC) technique.
Results A total of 15 959 participants (10 023 men 
and 5936 women) were included in this study, with an 
average age of 37.38 years (SD: 13.27) and average SUA 
of 367.05 μmol/L (SD: 97.97) at baseline, respectively. 
Finally, 1078 participants developed obesity over the 9- 
year period. The prevalence of obesity was approximately 
14.2% for high SUA level. In logistic regression analysis at 
baseline, we observed a positive association between SUA 
and risk of obesity: OR=1.84 (95% CI: 1.77 to 1.90) for 
per- SD increase in SUA. Considering repeated measures 
over 9 year for all participants in the GEE model, the per- 
SD OR was 1.85 (95% CI: 1.77 to 1.91) for SUA and the 
increased risk of obesity were greater for men (OR=1.45) 
and elderly participants (OR=1.01). In subgroup analyses 
by gender and age, we observed significant associations 
between SUA and obesity with higher risk in women 
(OR=2.35) and young participants (OR=1.87) when 
compared with men (OR=1.70) and elderly participants 
(OR=1.48). The SUA cut- off points for risk of obesity 
using ROC curves were approximately consistent with the 
international standard.
Conclusions Our study observed higher SUA level 
was associated with increased risk of obesity. More 

high- quality research is needed to further support these 
findings.

INTRODUCTION
An individual’s health behaviour can influ-
ence both physical health and ability to 
recover from an illness. Annual medical 
check- up is an example of a positive health 
behaviour, as this preventative measure is 
associated with earlier disease detection, 
greater treatment success and faster recovery 
from a disease.1 For this reason, medical data 
obtained from primary care is a useful source 
as it includes information on symptoms and 
healthcare utilisation, all beneficial for use 
in prediction analysis. Medical check- up data 
often includes a variety of diagnostic tests to 
assess health status for early detection and 
disease prevention. Additionally, medical 
check- up data provides valuable informa-
tion on present and past health conditions 
that are generally difficult to obtain in most 
population- based data.2 More specifically, 
medical check- up data is a reliable and objec-
tive measure for identifying chronic diseases 
such as hyperuricaemia and obesity.

Serum uric acid (SUA) is the final product 
of purine metabolism in humans, potentially 

Strengths and limitations of this study

 ► This is the first large long- term medical check- up 
study to explore the relationship between serum uric 
acid and obesity in China.

 ► The study analysis was based on the generalised 
estimation equation model which can increase the 
accuracy of the prediction.

 ► The results from this study could inform prevention 
methods for obesity, especially in medically under-
served areas where medical service is insufficient.

 ► The younger screening population in this study may 
underestimate the increased risk of uric acid among 
the elderly obese.
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resulting in hyperuricaemia.3 4 In China, the prevalence 
of hyperuricaemia is 13.3%, with 19.4% for men and 7.9% 
for women.5 Additionally, in 2019 the obesity prevalence 
was nearing 12% in China. Among obese patients, hyper-
uricaemia is commonly observed. Although changes in 
obesity was reported to be independently correlated with 
changes in uric acid concentration, there might be an 
interaction between them as suggested in prior patho-
physiological and metabolic studies.6 Epidemiological 
and clinical evidence supports a strong significant posi-
tive association between SUA and obesity in the adult 
population of China, Japan, India, Pakistan and Iraq.7 
A cross- sectional study showed that body mass index 
(BMI) significantly increases with elevated SUA among 
27 009 middle- aged and elderly Chinese adults.8 Previous 
research showed that hyperuricaemia can cause obesity 
by accelerating hepatic and peripheral lipogenesis.9 With 
the increasing prevalence of obesity among adults with 
hyperuricaemia, it is of public health importance to eval-
uate the long- term epidemiological transitions to develop 
policies centred on intervention.

Numerous trend analyses have reported the association 
between SUA and BMI based on short- term survey data 
in China.10 11 However, there remains a gap in evidence 
regarding the long- term trend for providing estimates 
on the risks of obesity among Chinese adults during the 
last two decades. Therefore, the present study aimed to 
examine the relationship between SUA and risk of obesity 
using the 9- year medical check- up data among Chinese 
adults from 2010 to 2018.

METHODS
Study design and subjects
We conducted a large retrospective study in China. 
Medical examinations were performed in 2010 and 2018 

at the Guangdong Second Provincial General Hospital 
in Guangzhou City, China (figure 1). Individuals were 
excluded from the study due to having (1) less than two 
medical checkups; (2) absence of blood biochemical 
examination; and (3) no documented information on 
BMI. Thus, a total of 15 959 participants were included in 
the study analysis (figure 2).

Measurements
All participants were invited to join an in- person evalua-
tion that included physical examination and laboratory 
testing. Physical examinations were conducted following 
a standardised protocol, including weight, height, waist 
circumference, hip circumference and blood pressure. 
Waist circumference was measured around the midway 
between the lowest border of the ribs and iliac crest in 
the horizontal plane. The quality of anthropometric 
data was confirmed by repeated measurements in the 
presence of researchers. Laboratory measurements were 
obtained to measure SUA, systolic blood pressure (SBP), 
diastolic blood pressure (DBP), total cholesterol (TC), 
triglycerides (TG), fasting plasma glucose (FPG), high- 
density lipoprotein cholesterol (HDL- C), low- density 
lipoprotein cholesterol (LDL- C), creatinine (Cr) and 
blood urea nitrogen (BUN).

Outcomes and definitions
Hyperuricaemia was defined as having SUA concentra-
tions >7.0 mg/dL (416.4 μmol/L) in men or >6.0 mg/dL 
(356.9 μmol/L) in women.12 13 SUA levels were catego-
rised into two groups (normal and high SUA) to compare 
the prevalence of obesity and its association with SUA. 
The high SUA level group was classified as participants 
with hyperuricaemia. BMI was defined as weight divided 
by height2 (kg/m2) and categorised into two groups (non- 
obese (<28 kg/m2) and obese (≥28 kg/m2)) based on the 

Figure 1 Location of Guangdong Second Provincial General Hospital (Guangzhou, Guangdong, China) and the prevalence of 
obesity by different years stratified by baseline serumuric acid.
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Asia- Pacific criteria set by the WHO.14 15 We excluded 
patients taken drugs that might affect uric acid metabo-
lism, such as losartan, furosemide and allopurinol.

Statistical analysis
We conducted descriptive analysis to present the charac-
teristics of baselines participants. Continuous variables 
were reported as mean±SD and categorical variables as 
frequency and percentage, unless otherwise specified. 
Comparisons between two groups (obese and non- obese) 
were performed using Student’s t- tests for continuous 
variables and χ2 analyses for categorical variables. Logistic 
regression model (LRM) was used to evaluate the relation-
ship between risk of obesity and risk factors for the data at 
baseline. We also used generalised estimating equations 
(GEE) models with unstructured correlation structures to 
quantify their longitudinal association between SUA and 
risk of obesity,16 given the data on SUA and obesity were 
repeatedly measured over the 9- year study period. All 
models were adjusted for age, gender, SBP, DBP, TC, TG, 
HDL- C, LDL- C, FPG, BUN and Cr in each group. Results 
were presented as OR and 95% CI with per-1 μmol/L or 
per- SD increase in SUA.

We performed subgroup analyses using GEE models 
by: (1) gender (male vs female); and (2) age group 
(youth <65 years vs elderly ≥65 years). Additionally, we 
calculated the cut- off values of SUA for risk of obesity 
using the receiver operating characteristic (ROC) curves, 
based on criteria including (1) the point on the curve 

with minimum distance from the left upper corner of the 
unit square; and (2) the point where the Youden’s index 
is maximum.17 A two- sided p value less than 0.05 was 
considered as the statistically significant. Analyses were 
performed using R V.3.5.3 (R Foundation for Statistical 
Computing, Vienna, Austria).

Patient and public involvement
There were no patient and/or public involvement in the 
design of this study.

RESULTS
There were 15 959 participants (10 023 men) included 
in this study. The average number of health check- up for 
each participant was 2.62. Participants had a mean age 
of 37.38 years (SD: 13.27) and a mean SUA of 367.05 
μmol/L (SD: 97.97) at baseline, respectively. There 
were 1227 (7.6%) participants that were obese at base-
line. Significant differences between the obese and 
non- obese groups were observed for SUA, age, gender, 
SBP, DBP, TC, TG, HDL- C, LDL- C, FPG, BUN and Cr (p 
value<0.001) (table 1). In total, the prevalence of obesity 
was approximately 14.2% for high SUA level. Obesity 
prevalence significantly increased with elevating SUA in 
the subgroup analysis by gender and age group (p value 
<0.001). The prevalence was higher in men than women. 
However, the prevalence had no obvious trend by age 
group (table 2). The prevalence of obesity significantly 

Figure 2 Flow diagram showing selection process of participants in our study. BMI, body mass index.
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increased with the number of medical check- up years in 
the group with high SUA and normal SUA levels (p<0.001 
for trend) (figure 1). Finally, 1078 participants developed 
obesity over the 9- year period.

As presented in table 3, we observed at baseline signifi-
cant differences on risk of obesity for SUA (per-1 OR=1.01 
(95% CI: 1.01 to 1.02)) or (per- SD OR=1.84 (95% CI: 
1.77 to 1.90)), age (OR=1.02 (95% CI: 1.02 to 1.03)], 

and male (OR=1.27 (95% CI: 1.16 to 1.39)) in the logistic 
regression analysis (Model 1). When converted to cate-
gorical analysis, the risks of obesity were greater among 
those with high level of SUA, men and younger partici-
pants. Likewise, with longitudinal data on the repeated 
medical checkups in the multivariable GEE model (Model 
2), consistent risk factors for obesity were obtained. The 
estimates were observed as follows: (per-1 OR=1.01 (95% 
CI: 1.01 to 1.02)) or (per- SD OR=1.85 (95% CI: 1.77 to 
1.91)) for SUA, OR=1.45 (95% CI: 1.32 to 1.60) for men 
and OR=1.01 (95% CI: 1.01 to 1.02) for age. In additional 
analysis by categorical variables, we observed similar 
results with higher risk in men and elderly participants.

As showed in table 4, similar results for GEE model 
analyses were observed in subgroup analyses. Signifi-
cant associations between SUA and risk of obesity were 
observed, where women (per- SD OR=2.35 (2.16 to 2.55)] 
and young participants (per- SD OR=1.87 (1.80 to 1.94)) 
had an elevated risk. We also performed analysis of base-
line uric acid values versus obesity at the 9- year mark in 
men and women, respectively, where one eliminates base-
line cases with hypertension, diabetes or elevated blood 
sugar, dyslipidaemia, normal kidney function, and base-
line obesity. This result was consistent with the subgroup 
analysis and well validate the data.

To calculate the discrimination ability of SUA among 
obese participants at different times of medical check- up 
(1 to 8) or different years of medical check- up (2010 to 
2018), ROC curves were calculated. Online supplemental 
figures 1 and 2 summarises the cut- off values and the 
area under receiver operating curves of SUA in obesity 

Table 1 Baseline characteristics and comparison between obesity and non- obesity participants

Characteristics

All patients Obesity* Non- obesity

P value†n=15 959 n=1227 n=14 732

SUA (μmol/L) (SD) 367.05 (97.97) 434.95 (97.65) 361.32 (95.82) <0.001

Age (years) (SD) 37.38 (13.27) 40.40 (13.40) 37.13 (13.23) <0.001

Male (n, (%)) 10 023 (62.8) 1012 (82.5) 9011 (61.2) <0.001

SBP (mm Hg) (SD) 121.09 (15.85) 131.78 (16.47) 120.19 (15.47) <0.001

DBP (mm Hg) (SD) 73.84 (10.31) 81.16 (11.41) 73.23 (9.97) <0.001

TC (mmol/L) (SD) 4.88 (0.93) 5.19 (0.95) 4.86 (0.93) <0.001

TG (mmol/L) (SD) 1.46 (1.10) 2.18 (1.49) 1.40 (1.04) <0.001

HDL- C (mmol/L) (SD) 1.26 (0.25) 1.15 (0.22) 1.27 (0.25) <0.001

LDL- C (mmol/L) (SD) 2.92 (0.78) 3.20 (0.80) 2.90 (0.77) <0.001

FPG (mmol/L) (SD) 5.06 (1.04) 5.51 (1.61) 5.03 (0.97) <0.001

BUN (mmol/L) (SD) 4.78 (1.25) 5.07 (1.30) 4.75 (1.24) <0.001

Cr (mmol/L) (SD) 94.57 (17.12) 100.05 (16.17) 94.11 (17.12) <0.001

Continuous variables are presented as the means (SD).
*Obesity was defined as body mass index (BMI) ≥28.0 kg/m2.
†P value for the difference of variables between the two data sets based on independent sample t- test or χ2 test.
‡The average number of health check- up for each participant is 2.62.
BUN, blood urea nitrogen; Cr, creatinine; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HDL- C, high- density lipoprotein 
cholesterol; LDL- C, low- density lipoprotein cholesterol; SBP, systolic blood pressure; SUA, serum uric acid; TC, total cholesterol; TG, 
triglycerides.

Table 2 The prevalence of obesity by gender, age of 
check- up stratified by baseline SUA

Variable

Obesity prevalence, n (%)*

Normal SUA High SUA P value

Gender

  Male 357/5280 (6.8) 570/3768 (15.1) <0.001

  Female 104/4431 (2.3) 97/937 (10.3) <0.001

Age group

  <30 88/3509 (2.5) 168/1643 (10.2) <0.001

  30–44 182/3736 (4.9) 309/1692 (18.3) <0.001

  45–59 121/1727 (7.0) 125/865 (14.5) <0.001

  60–74 54/606 (8.9) 53/378 (14.0) <0.001

  ≥75 11/134 (8.2) 12/127 (9.4) <0.001

Overall 456/9711 (4.6) 669/4705 (14.2) <0.001

High SUA level was defined as the SUA greater than 420 mmol/L in 
men and greater than 360 mmol/L in women, while the others are 
normal.
*Obesity prevalence = (n of obesity) / (total participants).
SUA, serum uric acid.

https://dx.doi.org/10.1136/bmjopen-2020-041919
https://dx.doi.org/10.1136/bmjopen-2020-041919
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participants stratified by gender. We found that the overall 
cut- off values of SUA were 429.5 μmol/L (range: 411.5–
488.5 μmol/L) in men and 326.9 μmol/L (range: 298.5–
426.5 μmol/L) in women when stratified by different 
times of medical checkups. Similarly, we calculated the 
overall cut- off values for SUA, which were 429.5 μmol/L 
(range: 366.7–431.5 μmol/L) in men and 326.9 μmol/L 
(range: 301.5–362.1 μmol/L) in women when stratified 
by different years of medical checkups.

DISCUSSION
To the best of our knowledge, this is the first longitudinal 
study that estimated the relationship between SUA and 
obesity over a long time period in China. The prevalence 
of obesity was approximately 14.2% for high SUA level. 
Previous studies found that the prevalence of hyperuri-
caemia ranged from 2.5% to 25% depending on the study 
population country.18 For instance, the prevalence rates 

were reported to be 5% in the Caucasus and 24.4% in 
Thailand.19 20 Overall, we found high SUA level was asso-
ciated with increased risk of obesity, within OR value 
of 1.85 (95% CI: 1.77 to 1.91) in the GEE model for 
all participants, which was nearly consistent with prior 
studies.21 22 Currently, obesity and hyperuricaemia, as 
well as their associated health complications (eg, meta-
bolic syndrome) have emerged as a major public health 
concern as a result of the growing prevalence, and the 
estimated economic burden.7

Several recent studies have investigated the mechanism 
of SUA on increasing the risk of obesity, suggesting the 
influence of overproduction and poor renal excretion.23 
Prior studies reported that increased SUA level is closely 
related to excessive production of UA, and the reduc-
tion of urinary uric acid excretion and clearance.24 This 
ultimately leads to increased risk of patients with visceral 
fatty obesity.23 Visceral fat accumulation (VFA) results in 

Table 3 Relationship between risk factors and risk of obesity in the models

Variable

Model 1* Model 2†

OR (95% CI) P value OR (95% CI) P value

Continuous analysis

  SUA (μmol/L)

   Per-1 1.01 (1.01 to 1.02) <0.001 1.01 (1.01 to 1.02) <0.001

   Per- SD 1.84 (1.77 to 1.90) <0.001 1.85 (1.77 to 1.91) <0.001

  Gender (n, (%))

   Female Reference Reference

   Male 1.27 (1.16 to 1.39) <0.001 1.45 (1.32 to 1.60) <0.001

  Age (years) 1.02 (1.02 to 1.03) <0.001 1.01 (1.01 to 1.02) <0.001

Categorical analysis

  SUA‡

   Normal SUA Reference Reference

   High SUA 2.02 (1.84 to 2.23) <0.001 2.57 (2.31 to 2.87) <0.001

  Gender

   Female Reference Reference

   Male 1.25 (1.09 to 1.43) 0.002 1.69 (1.59 to 1.79) <0.001

  Age group

   <30 Reference Reference

   30–44 1.38 (1.14 to 1.66) 0.001 1.73 (1.54 to 1.91) <0.001

   45–59 1.07 (0.89 to 1.30) 0.475 1.94 (1.72 to 2.18) <0.001

   60–74 1.12 (0.90 to 1.38) 0.314 1.99 (1.72 to 2.32) <0.001

   ≥75 0.95 (0.71 to 1.27) 0.718 1.86 (1.50 to 2.31) <0.001

*Model 1 was adjusted for the variables of SBP, DBP, TC, TG, HDL- C, LDL- C, FPG, BUN, Cr based on the first time of medical check- up 
participants by using multivariate logistic regression model (LRM).
†Model 2 was adjusted for the variables of repeated times or years of medical check- up, SBP, DBP, TC, TG, HDL- C, LDL- C, FPG, BUN, Cr 
based on all medical check- up participants by using generalised estimation equation model (GEE).
‡High SUA level was defined as the SUA greater than 420 mmol/L in men and greater than 360 mmol/L in women, while the others are 
normal.
BUN, blood urea nitrogen; Cr, creatinine; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HDL- C, high- density lipoprotein 
cholesterol; LDL- C, low- density lipoprotein cholesterol; SBP, systolic blood pressure; SUA, serum uric acid; TC, total cholesterol; TG, 
triglycerides.
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a large influx of plasma free fatty acids into the portal 
vein and liver. This stimulates the synthesis of TG and 
subsequently produced large amounts of uric acid (UA) 
through the activated UA synthesis pathway.25 26 Addition-
ally, many researchers have reported a significant correla-
tion between VFA and BMI.27 28 Therefore, because of the 
close biological relationship between UA and BMI, it is 
of great importance for preventive medicine to closely 
examine the interaction between UA and BMI.

Conflicting results regarding gender and age differences 
for the association between SUA and obesity have been 
reported.10 29Our study observed significant differences in 
obesity participants with elevated OR value among high SUA 
level, men and elderly for all medical check- up participants. A 
similar study reported a positive relationship between BMI and 
SUA levels among healthy individuals in China.30 Neverthe-
less, in this study the subgroup analyses showed that significant 
associated risk between SUA and obesity were observed higher 
in women and young participants. This is consistent with a 
Thailand study that reported high SUA concentrations were 
associated with greater risk of obesity in women.31 However, 
studies in Bangladesh and Japan reported that elevated SUA 
predicted obesity higher in men and the elderly.8 29 31 Perhaps 

the associations of SUA with obesity varies by populations. 
Moreover, in a 10- year follow- up study, BMI was observed to 
significantly increase with higher SUA levels regardless of race 
and gender.32 Therefore, greater attention should be provided 
to those vulnerable populations in clinical guidelines.

An important observation was that the association between 
SUA and risk of obesity in the LRM (OR=1.84 (95% CI: 1.77 
to 1.90)) for data at baseline was nearly consistent with the 
analyses in the GEE model (OR=1.85 (95% CI: 1.77 to 1.91)) 
for 9- year all participants. The risk of obesity within hyper-
uricaemia remained stable over the years. Therefore, short- 
term medical check- up results can reflect the development of 
chronic diseases.33 Regarding the assessment of cut- off values 
from ROC of SUA in obesity participants, the cut- off values of 
SUA were 429.5 μmol/L in men and 326.9 μmol/L in women 
in stratified analysis by times or years of medical check- up. 
The cut- off value was approximately consistent with the inter-
national standard for men.34 However, it was underestimated 
for women in the group of obese participants. Perhaps the 
proportion of women were fewer in this study. The cut- off 
values for SUA in the study may be useful for distinguishing 
tests among obese and non- obese participants, which were 
significant for certain risk value prediction and guidance.35

Table 4 Relationship between risk factors and risk of obesity in the models stratified by gender and age group

Variable Generalised estimation equation model (GEE)*

Gender

Male Female

OR (95% CI) P value OR (95% CI) P value

Continuous variable

  SUA (μmol/L)

  Per-1 1.01 (1.01 to 1.02) <0.001 1.01 (1.01 to 1.02) <0.001

  Per- SD 1.70 (1.64 to 1.77) <0.001 2.35 (2.16 to 2.55) <0.001

Categorical variables

  SUA

  Normal SUA Reference Reference

  High SUA 2.40 (2.23 to 2.59) <0.001 3.79 (3.23 to 4.45) <0.001

Age group Youth (<65 year) Elderly (≥65 year)

OR (95% CI) P value OR (95% CI) P value

Continuous variable

  SUA (μmol/L)

  Per-1 1.01 (1.01 to 1.02) <0.001 1.00 (1.00 to 1.01) <0.001

  Per- SD 1.87 (1.80 to 1.94) <0.001 1.48 (1.34 to 1.62) <0.001

Categorical variables

  SUA

  Normal SUA Reference Reference

  High SUA 2.78 (2.58 to 2.99) <0.001 1.99 (1.63 to 2.43) <0.001

*Model was adjusted for the variables of repeated times or years of medical check- up, age, sex, SBP, DBP, TC, TG, HDL- C, LDL- C, FPG, 
BUN, Cr based on all medical check- up participants by using GEE.
†High SUA level was defined as the SUA greater than 420 mmol/L in men and greater than 360 mmol/L in women, while the others are 
normal.
BUN, blood urea nitrogen; Cr, creatinine; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HDL- C, high- density lipoprotein 
cholesterol; LDL- C, low- density lipoprotein cholesterol; SBP, systolic blood pressure; SUA, serum uric acid; TC, total cholesterol; TG, 
triglycerides.
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To our knowledge, we must note several limitations in the 
present study. First, the underlying mechanism by which 
SUA is increased in obese individuals remains not well 
understood. Second, this study did not collect information 
on whether participants were prescribed medication to treat 
hyperuricaemia. Additionally, some medications used to treat 
hypertension may increase uric acid levels. Third, there are 
numerous confounding factors that have not been consid-
ered, which can be studied together with questionnaires in 
the future. Moreover, the younger screening population in 
this study may underestimate the increased risk of uric acid 
among the elderly obese.

The present study has several strengths that must be noted. 
First, to our knowledge this is the first large long- term medical 
check- up study to explore the relationship between SUA 
and obesity in China. Second, the study analysis was based 
on the GEE model with high quality data by controlling for 
confounding factors, which can increase the accuracy of 
the prediction. Third, participants were representative of 
the general population with regard to clinical check- up and 
obesity status, enhancing the generalisability of our findings. 
Moreover, results from this study could inform prevention 
methods for obesity, especially in medically underserved 
areas where medical service is insufficient.

This study filled current gaps in literature by analysing the 
relationship between SUA and obesity using medical check- up 
data. We observed that medical check- up data can be used to 
improve the risk of obesity prediction accuracy. The medical 
check- up data used in this study can help provide informa-
tion that will facilitate intervention development and adop-
tion at the individual level.36 The utility of medical check- up 
data can potentially reach beyond predictive power alone in 
the near future.

CONCLUSIONS
In conclusion, our study observed significant associations 
between SUA and obesity in this 9- year longitudinal study. We 
mainly found higher SUA level was associated with increased 
risk of obesity. The prevalence of obesity was approximately 
14.2% and significantly increased with the number of 
medical check- up years in the group with high level of SUA. 
Additionally, the increased risk of obesity was greater for high 
SUA level, men and elderly participants. Subgroup analyses 
revealed significant associations between SUA and obesity 
with higher risk for women and young participants. Addi-
tionally, the cut- off for SUA on risk of obesity were approx-
imately consistent with the international standard. More 
evidence from well- designed studies are needed to confirm 
our findings.
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