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Abstract
Background Estimating the prevalence of hyperuricemia (HUA) in children
and adolescents is crucial for understanding the disease burden of HUA
and the rational allocation of corresponding health resources. Objective To
systematically analyze the prevalence of HUA among children and adolescents
in China. Methods Relevant studies on the prevalence of HUA among
children and adolescents in China published from database inception to
September 2024 were searched in CNKI, Wanfang Data Knowledge Service
Platform, VIP, PubMed, Embase, Web of Science, and Scopus databases.
Literature screening, data extraction, and quality assessment were then
performed. All steps were conducted independently by two researchers,
with data double-entered and cross-checked. Meta-analysis was performed
using Stata 17.0 software, and subgroup analyses of HUA prevalence were
conducted according to survey time, survey region, gender, age, BMI, data
source, and sample size. Results A total of 39 articles were included, with a
total sample size of 156,006 cases. The prevalence of HUA among children
and adolescents in China was 20.93% (95%CI=17.77%~24.10%). Subgroup
analysis results showed that the prevalence of HUA was higher (P<0.05) in
males (prevalence =24.42%, 95%CI=19.87%~28.97%), those aged 12~19 years
(prevalence =32.20%, 95%CI=22.35%~42.06%), those who were overweight /
obese (prevalence =38.78%, 95%CI=27.79%~49.78%), those in southern regions
(prevalence=31.59%, 95%CI=25.54%~37.64%), and those surveyed during 2017
—2023 (prevalence =24.42%, 95%CI=19.87%~28.97%). Analysis results by
age group and gender showed that males in the 12~19 age group (prevalence
=46.79%, 95%CI=37.51%~56.07%) had a significantly higher prevalence of
HUA (P<0.05). Conclusion The overall prevalence of HUA among children
and adolescents in China is relatively high, with an even higher prevalence in
post-pubertal males, which warrants attention.
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Abstract

Background: Estimating the prevalence of hyperuricemia (HUA) in children
and adolescents is crucial for understanding the disease burden and rationally
allocating health resources. Objective: To systematically analyze the preva-
lence of HUA among Chinese children and adolescents. Methods: We searched
CNKI, Wanfang Data, VIP, PubMed, Embase, Web of Science, and Scopus
databases for studies on HUA prevalence in Chinese children and adolescents
published through September 2024. Two researchers independently conducted
literature screening, data extraction, and quality assessment, with dual data
entry and cross-checking. Stata 17.0 software was used for meta-analysis, and
subgroup analyses were performed by survey time, region, gender, age, BMI,
data source, and sample size. Results: Thirty-nine studies with a total sample
of 156,006 cases were included. The pooled prevalence of HUA in Chinese
children and adolescents was 20.93% (95%CI=17.77%-24.10%). Subgroup
analyses revealed higher prevalence in males (24.42%, 95%CI=19.87%-28.97%),
those aged 12-19 years (32.20%, 95%CI=22.35%-42.06%), overweight/obese
individuals (38.78%, 95%CI=27.79%-49.78%), southern regions (31.59%,
95%CI=25.54%-37.64%), and surveys conducted during 2017-2023 (24.42%,
95%CI=19.87%-28.97%) (P<0.05). Analysis by age and gender showed that
boys aged 12-19 years had significantly higher HUA prevalence (46.79%,
95%CI=37.51%-56.07%) (P<0.05). Conclusion: The overall prevalence of
HUA among Chinese children and adolescents is high, with post-pubertal males
showing particularly elevated rates, warranting serious attention.
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Hyperuricemia (HUA) is a chronic metabolic disorder characterized by abnor-
mally elevated serum uric acid levels and is emerging as a major public health
concern [1]. HUA is not only associated with gout but also closely linked to
the risk and severity of cardiovascular disease, renal dysfunction, and cancer [2-
4]. Historically, HUA in children and adolescents received little attention due
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to the lack of typical clinical symptoms. However, recent research has increas-
ingly demonstrated that HUA during childhood and adolescence is associated
with heightened risks of cardiovascular and renal diseases in adulthood. The
pathophysiological processes begin early in life, and if left uncontrolled, may
cause long-term damage to multiple systems and organs [5-6]. Therefore, under-
standing the current status of HUA among children and adolescents is critically
important.

Numerous epidemiological investigations of HUA in Chinese children and ado-
lescents have been conducted, but cross-regional studies remain limited, with
reported prevalence rates varying substantially across regions [7-10]. National-
level epidemiological data for this population are lacking. Consequently, syn-
thesizing results from multiple regional studies is essential for comprehensively
assessing the disease burden of HUA in China. This meta-analysis aims to
summarize the current prevalence of HUA among Chinese children and adoles-
cents to provide a scientific basis for public health decision-making and resource
allocation.

1. Materials and Methods
This study followed the PRISMA guidelines [11] and was registered with PROS-
PERO (CRD42024585612).

1.2 Literature Search Strategy

We employed a combination of subject headings and free-text terms to search
CNKI, Wanfang Data, VIP, PubMed, Embase, Web of Science, and Scopus
databases for studies on HUA prevalence in Chinese children and adolescents,
with a search period from database inception to September 2024. Reference
lists of relevant reviews were also manually traced. Chinese search terms
included: “hyperuricemia,”“uric acid,”“children,”“adolescents,”“middle
school students,”“primary school students,”“minors,”“prevalence,”“in-
cidence,” “detection rate,” “epidemiology.”English search terms included:
“hyperuricemia,”“teenager,”“teens,”“youth,”“students,”“minors,”“preva-
lence,”“epidemiology,”“mainland,”“China,”“Chinese.”The PubMed search
strategy is detailed in Table 1 .

1.3 Literature Screening and Data Extraction

Two researchers independently screened literature and extracted data accord-
ing to predefined inclusion and exclusion criteria, with disagreements resolved
through consultation with a third researcher. Inclusion criteria: (1) Ob-
servational studies (using baseline data from longitudinal studies); (2) Study
population: children and adolescents (0-19 years) in mainland China; (3) Out-
come measure: HUA prevalence or raw data enabling prevalence calculation.
Exclusion criteria: (1) Studies focused on specific disease populations (e.g.,
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hypertension, diabetes); (2) Reviews, conference abstracts, or duplicate publica-
tions; (3) Unavailable full text or data; (4) Non-Chinese/English literature; (5)
Low-quality studies (score $�$4).

A standardized Excel form was created to extract: (1) Basic information (first
author, publication year, survey time/region, study design); (2) Data for HUA
prevalence calculation; (3) Key information for bias risk assessment. When im-
portant data were missing, corresponding authors were contacted for additional
details.

1.4 Quality Assessment

Two researchers independently assessed methodological quality using the bias
risk assessment tool developed by Hoy et al. [12] for prevalence studies. This
10-item tool covers study design, sample selection, data collection, and analysis,
with each item scored as “yes”(1 point) or “no”(0 point). Total scores range
from 0-10, with 0-4 indicating low quality, 5-7 moderate quality, and 8-10 high
quality.

1.5 Statistical Methods

Statistical analysis was performed using Stata 17.0. Heterogeneity was assessed
using I2 statistics and Q tests. Random-effects models were used for meta-
analysis when I2>50% and P<0.1; otherwise, fixed-effects models were applied.
Subgroup analyses or sensitivity analyses were conducted to identify sources of
substantial heterogeneity. Publication bias was evaluated using funnel plots and
Egger’s test. Statistical significance was set at P<0.05.

2. Results
2.1 Literature Screening Process and Results

The initial search yielded 1,497 articles. After removing duplicates and screening
titles/abstracts, 114 articles were retrieved for full-text review. Ultimately, 39
studies [7-10,13-47] were included in the meta-analysis (Figure 1 [Figure 1: see
original paper]).

2.2 Characteristics and Quality of Included Studies

The 39 included studies [7-10,13-47] comprised 156,006 participants with 37,498
HUA cases. All studies scored $�$6 points, including 23 high-quality studies
[8-9,14-16,18,20-23,26-28,30,32-33,35,38-41,43,45] and 16 moderate-quality stud-
ies [7,10,13,17,19,24-25,29,31,34,36-37,42,44,46-47]. Detailed characteristics are
presented in Table 2 .
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2.3 Meta-analysis Results

2.3.1 Prevalence of HUA in Chinese Children and Adolescents Thirty-
nine studies [7-10,13-47] reported HUA prevalence. Significant heterogeneity
was observed (I2=99.6%, P<0.001), warranting a random-effects model. The
pooled prevalence of HUA in Chinese children and adolescents was 20.93%
(95%CI=17.77%-24.10%) (Figure 2 [Figure 2: see original paper]).

2.3.2 Subgroup Analysis Subgroup analyses by gender, age, region, BMI,
survey period, data source, and sample size revealed higher HUA prevalence in
males, those aged 12-19 years, overweight/obese individuals, southern regions,
and surveys conducted during 2017-2023 (P<0.05). No significant differences
were found by data source or sample size (P>0.05) (Table 3 ).

Age- and gender-stratified analysis showed no significant gender difference in the
0-11 age group (P>0.05). However, among those aged 12-19 years, males had
significantly higher prevalence than females (46.79%, 95%CI=37.51%-56.07%
vs. 25.23%, 95%CI=11.89%-38.57%; P<0.05) (Table 4 ).

2.3.3 Sensitivity Analysis and Publication Bias Sensitivity analysis
demonstrated robust results, with HUA prevalence ranging from 17%-25%
after sequentially removing individual studies. The funnel plot showed slight
asymmetry, but Egger’s test (t=8.01, P=0.308) suggested minimal publication
bias (Figure 3 [Figure 3: see original paper]).

Discussion
This meta-analysis synthesized 39 cross-sectional studies from 2010-2023, reveal-
ing a pooled HUA prevalence of 20.9% among Chinese children and adolescents.
While lower than the 35.4% reported in U.S. youth [48], this rate substantially
exceeds those in Asian countries such as South Korea (9.4%) [49] and Japan
(2.3%) [50]. These disparities may reflect inadequate healthcare investment, un-
healthy dietary patterns (high-fat, high-salt), and limited health awareness in
China, highlighting HUA as a prominent health issue requiring urgent attention.

Subgroup analyses demonstrated that prevalence increased with age, remaining
relatively low before age 12 but rising substantially thereafter, with significant
gender differences emerging post-puberty—consistent with previous findings [16-
17]. Several mechanisms may explain this pattern. Puberty involves rapid mus-
culoskeletal growth and accelerated nucleic acid metabolism, increasing purine
catabolism and uric acid production [51]. Hormonal changes during adolescence
also regulate uric acid metabolism; rising androgen levels suppress uric acid
excretion, while estrogen’s protective effects cannot fully compensate for in-
creased production, resulting in higher overall prevalence particularly among
males [52-53]. Lifestyle changes after age 12, including reduced physical activity
due to academic pressure and unhealthy dietary habits (e.g., increased consump-
tion of sugar-sweetened beverages and high-calorie snacks), may contribute to
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obesity and metabolic burden, further elevating uric acid levels [54]. Notably,
higher obesity rates among males [55] likely contribute to their elevated HUA
prevalence.

Our findings also showed significantly higher HUA prevalence in overweight and
obese youth, aligning with domestic and international research [18,56]. Poten-
tial mechanisms include: (1) Enhanced lipogenesis and lipolysis with visceral
fat accumulation increases free fatty acids and inflammatory factors, providing
more substrates for uric acid synthesis [57-58]; (2) Obese children often consume
excessive fructose-rich diets, exacerbating insulin resistance. Elevated insulin
promotes both lipogenesis and sodium retention, impairing renal uric acid ex-
cretion [59]. HUA is a recognized metabolic disorder associated with overweight
and obesity [7-8], and weight changes precede alterations in uric acid levels [56].
Given that childhood obesity rates in China reached 15.2% in boys and 7.7% in
girls by 2022 [55], weight management is crucial for HUA prevention, emphasiz-
ing the need for healthy lifestyle promotion and early screening in overweight
youth.

Regional analysis revealed higher HUA prevalence in southern versus northern
China, consistent with findings among older adults [60]. This may reflect differ-
ences in living environment and dietary patterns. Southern diets feature more
high-purine foods (seafood, red meat) and sugar-sweetened beverages, both as-
sociated with elevated uric acid [54,61]. Additionally, hot-humid climates corre-
late with HUA [62-63]; southern weather may cause excessive fluid loss, reducing
renal uric acid excretion [2].

Temporal trends show a marked increase in HUA prevalence from 16.84% (2010-
2016) to 26.73% (2017-2023), mirroring patterns in adult populations [64]. This
likely stems from lifestyle changes accompanying economic growth, including in-
creased intake of high-fat/high-sugar foods and decreased physical activity [54].
Subgroup analyses by data source and sample size showed no significant differ-
ences, possibly due to overlap between school- and hospital-based populations
and inherent variability in small-sample studies.

Limitations: (1) All included studies were cross-sectional, limiting causal in-
ference; (2) Diagnostic criteria for HUA varied across studies; (3) High hetero-
geneity persisted for some outcomes; (4) Some subgroups had limited studies,
potentially introducing bias.

Conclusion
The prevalence of HUA among Chinese children and adolescents is high, par-
ticularly in males, overweight/obese youth, and southern regions. Boys aged
$�$12 years warrant prioritized screening. The lack of unified diagnostic stan-
dards for pediatric HUA necessitates large-scale studies to establish normative
reference values. Given the limitations in study number and quality, these find-
ings should be interpreted cautiously and require verification through additional
high-quality research.
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