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Lipids in Health and Disease

J-shaped relationship between Chinese 
visceral adiposity index and hyperuricemia: 
a cross-sectional study
Yuntong Liu1,2, Lan Luo2* and Zhengnan Gao2* 

Abstract 

Background  Recent years have seen the emergence of numerous novel indicators for visceral obesity. This study 
investigates the potential correlation between the Chinese visceral adiposity index (CVAI) and hyperuricemia (HUA).

Methods  This research, derived from a 2011 cross-sectional analysis in Dalian, China, employed restricted cubic 
spline (RCS) plots to identify inflection points. Subsequently, one-way and multifactorial logistic regression models 
were utilized, with HUA as the outcome variable. Additionally, subgroup analyses and interaction tests were con-
ducted. Eventually, receiver operating characteristic (ROC) curves were calculated to assess the effectiveness of CVAI 
and other body composition indices in predicting HUA.

Results  The study included 10,061 individuals, with a HUA prevalence of 14.25%. Significant relationships with HUA 
were observed for CVAI. RCS analysis revealed a J-shaped relationship between CVAI and HUA. Compared to those 
in the low CVAI category, HUA was notably associated with individuals in the high CVAI category in multifacto-
rial logistic regression (OR = 2.661, 95% CI: 2.323, 3.047). Subgroup analyses demonstrated stronger relationships 
in women, participants without hypertension, and participants without diabetes. Additional modeling via ROC curves 
suggested that the CVAI may offer effective predictive value for HUA.

Conclusion  This study confirmed that an elevated CVAI elevates the risk of HUA in middle-aged and elderly popula-
tions in the Dalian community. The findings advance obesity prevention strategies that mitigate HUA risk and support 
healthcare initiatives for China’s aging population.
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Introduction
Uric acid is the final substance produced through the 
metabolism of purines within the body’s metabolic pro-
cesses. When a large amount of purine-rich foods are 

consumed, or when the body’s capacity to excrete uric 
acid is diminished, this will lead to an accumulation of 
uric acid. This condition, characterized by increased uric 
acid levels in the bloodstream, is referred to as hyper-
uricemia (HUA) [1]. HUA may precipitate a range of 
complications including gout, metabolic syndrome, renal 
disease, and cardiovascular and cerebrovascular diseases 
[2–6]. Recent lifestyle changes, particularly in diet, have 
contributed to a rising prevalence of HUA [7–9]. For 
instance, the prevalence among Chinese adults increased 
from 11.1% in 2015–16 to 14.0% in 2018–19, with higher 
rates observed in men than in women [10]. With China’s 
aging population projected to grow, an annual increase 
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in the incidence of HUA is expected among middle-aged 
and elderly populations. As a result, it is becoming more 
critical to emphasize the prevention and management of 
HUA within this aging demographic for the purposes of 
health maintenance and treatment.

Past research has shown a connection between HUA 
and obesity [11]. A recent study highlighted a steady rise 
in both abdominal and overall obesity among adults in 
their middle years, with more than half of the adult popu-
lation in China being overweight or obese [12, 13]. While 
body mass index (BMI) is frequently employed as a met-
ric to assess obesity, it has significant limitations. Specifi-
cally, BMI cannot differentiate between muscle mass and 
fat mass, nor can it accurately represent fat distribution. 
For instance, individuals who have substantial muscle 
mass and a low body fat percentage might be incorrectly 
categorized as overweight by BMI, whereas those with 
high fat mass and low muscle mass might appear nor-
mal or underweight [14, 15]. Given that Asians tend to 
have higher visceral fat levels than Westerners do at 
equivalent BMI levels, waist circumference (WC), the 
waist-to-hip ratio (WHpR), and the waist-to-height ratio 
(WHtR) have been consistently utilized to evaluate cen-
tral obesity, while it also has limitations in accurately dif-
ferentiating subcutaneous from visceral fat. Increased 
visceral adipose tissue can lead to dysfunctional obesity. 
Therefore, assessing visceral obesity is crucial for evaluat-
ing the risk of HUA among Chinese individuals [16, 17]. 
However, the routine use of CT and MRI for assessing 
visceral fat may not be practical for widespread clinical 
application. The relevant literature indicates that the lipid 
accumulation product (LAP) and a body shape index 
(ABSI) can be used as indicators to assess visceral obe-
sity. In recent years, Xia et al. developed the Chinese vis-
ceral adiposity index (CVAI) as a tool to measure visceral 
obesity in Asian populations [18]. Previous studies have 
linked CVAI with several health conditions, including 
cardiovascular disease, diabetes, pancreatitis, and stroke 
[19–23]. Currently, just a single study has documented 
the relationship between CVAI and HUA. In a cohort 
study from a Chinese region, Liu et  al. discovered that 
the CVAI had superior predictive power for HUA com-
pared to other indicators, particularly in the female pop-
ulation [24]. However, there has been no comprehensive 
examination of this relationship. Therefore, in this cross-
sectional analysis, we examined the relationship between 
CVAI and HUA in middle-aged and elderly populations, 
utilizing data collected in the Dalian area during 2011. It 
also evaluates the predictive ability of CVAI relative to 
other body composition indices (BMI, WHpR, WHtR, 
LAP, ABSI) for HUA. This study sought to provide a com-
prehensive understanding of how CVAI and HUA are 
related in this specific population subset.

Methods
Study design
The REACTION (Risk Evaluation of Cancers in Chi-
nese Diabetic Individuals: A Longitudinal Study) was a 
comprehensive nationwide investigation that focused 
on a broad population of individuals aged 40 years or 
older residing in the community. It included 25 cent-
ers throughout mainland China, encompassing a total 
of 259,657 participants [25–27]. Data from the Dalian 
Center, which were collected between August and 
December 2011, were analyzed in the present study. 
Individuals with incomplete data, those on medica-
tions affecting serum uric acid (SUA) levels, those with 
a history of gout, and anyone under 40 years of age were 
excluded. Ultimately, 10,061 subjects meeting these cri-
teria were enrolled, and the screening process is illus-
trated in Fig. 1. This study received ethical approval from 
the Institutional Review Board of Ruijin Hospital at the 
Medical College of Shanghai Jiao Tong University (RUI-
JIN-2011–14), and all participants provided written 
informed consent.

Strategies for research
The participants involved in this survey included medical 
and nursing staff from the Department of Endocrinology 
at Dalian Central Hospital, all trained by Shanghai Ruijin 
Hospital prior to conducting this epidemiological survey. 
A questionnaire was utilized to gather personal infor-
mation and data on demographic characteristics (age, 
sex, height, weight, WC), lifestyle habits (smoking and 
drinking  alcohol), and past chronic diseases. Detailed 
information on chronic diseases, smoking, and alcohol 
consumption can be found in Table S1. Trained inspec-
tors collected fasting venous blood samples to measure 
blood lipids, SUA, and fasting plasma glucose (FPG). The 
RGZ-120 device was used to measure patients’ weight 
and height, with patients being required to remove their 
clothes and shoes for accuracy; height was measured to 
the nearest tenth of a centimeter. Blood pressure read-
ings were obtained under controlled conditions while the 
participants were seated. The researchers also ensured 
accuracy by recording the average of three blood pres-
sure readings.

Variable definition
HUA: SUA levels ≥ 420 µmol/L in men or ≥ 360 µmol/L 
in women [28].

Figure 2 displays the methods used to calculate CVAI 
and several body composition indices.

Statistical analysis
Categorical variables were summarized by frequency and 
constitutive ratio (n%). Chi-square tests were utilized for 
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comparisons between the two groups. Normality tests 
were conducted on all continuous numerical variables 
using the Kolmogorov–Smirnov test to assess normal-
ity. For variables not adhering to a normal distribution, 
the median (represented as Q25, Q75) was calculated. 
These median values were then log-transformed prior to 
conducting t-tests. Missing data were handled through 
multiple interpolations. A 3-knot restricted cubic spline 
(RCS) plot was utilized to explore the nonlinear relation-
ship between CVAI and HUA. The aim was to estab-
lish the cutoff point using the RCS curve, followed by 
conducting a multivariable logistic regression analysis 
anchored on this threshold. This analysis led to the con-
struction of three models: Model 1 was not adjusted; 
Model 2 included adjustments for age and sex; and 
Model 3 was further adjusted for a history of hyperten-
sion, coronary heart disease (CHD), diabetes, and alco-
hol consumption. Subsequently, subgroup analyses were 
performed to assess whether potential covariates (age, 
sex, BMI, history of hypertension, and diabetes) altered 

the connection between CVAI and HUA, with P < 0.05 
indicating significant interactions. Furthermore, the 
receiver operating characteristic (ROC) curves were 
used to establish a basic model incorporating age, sex, 
hypertension, diabetes, CHD, alcohol consumption, cre-
atinine, alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), and FPG. Six traditional and novel 
body composition indices were sequentially added to the 
model. The incremental predictive ability of these indices 
for HUA was observed and compared based on the area 
under the curve (AUC). All statistical tests were con-
ducted with R software (version 4.3.2). When analyzing 
statistical significance, it is important to consider two-
sided P-values of less than 0.05.

Results
Baseline characteristics
The baseline characteristics of the HUA group were ana-
lyzed in comparison to those of the control group. Table 1 
shows that of the subjects, 8,627 (85.75%) were classified 

Fig. 1  Screening flowchart

Fig. 2  Several body composition indices calculation formulas



Page 4 of 10Liu et al. Lipids in Health and Disease          (2024) 23:267 

Table 1  Basic characteristics of participants

For continuous variables, the median (Q25, Q75) was calculated. These median values were subsequently log-transformed before conducting t-tests. For categorical 
variables, percentages were used and the P value was calculated using the chi-square test

Abbreviation: CHD coronary heart disease, SBP systolic blood pressure, DBP diastolic blood pressure, BMI body mass index, CVAI Chinese visceral adiposity index, 
WHpR waist-to-hip ratio, WHtR waist-to-height atio, LAP lipid accumulation product, ABSI a body shape index, SUA serum uric acid, HDL high-density lipoprotein, 
LDL low-density lipoprotein, TG triglycerides, ALT alanine aminotransferase, AST aspartate aminotransferase, FPG fast plasma glucose, HUA hyperuricemia

Variable Overall
(N=10061)

HUA
(N=1434)

Control
(N=8627)

P-value

Age (years) 56.95 (52.15, 62.61) 58.83 (53.89, 65.49) 56.67 (51.79, 62.06) <0.001

SBP (mmHg) 138.67 (125.00, 153.33) 144.17 (131.00, 159.67) 137.33 (124.33, 152.00) <0.001

DBP (mmHg) 80.00 (72.00, 87.00) 82.67 (75.67, 90.67) 79.00 (71.67, 86.67) <0.001

BMI (Kg/m2) 25.54 (23.36, 27.89) 27.25 (25.06, 29.73) 25.22 (23.14, 27.53) <0.001

CVAI 90.00 (83.00, 97.00) 95.00 (88.00, 100.00) 90.00 (83.00, 96.00) <0.001

WHpR 0.90 (0.85, 0.94) 0.91 (0.87, 0.95) 0.89 (0.84, 0.94) <0.001

WHtR 0.56 (0.52, 0.60) 0.58 (0.54, 0.62) 0.56 (0.51, 0.60) <0.001

LAP 38.16 (24.00, 60.61) 58.50 (36.90, 92.48) 36.00 (22.61, 56.00) <0.001

ABSI 0.06 (0.06, 0.07) 0.06 (0.06, 0.07) 0.06 (0.06, 0.07) 0.041

SUA (µmol/L) 299.00 (258.00, 350.00) 423.00 (382.00, 461.00) 288.00 (251.00, 326.00) <0.001

Creatinine (µmol/L) 63.70 (58.20, 70.90) 68.80 (62.20, 78.20) 63.00 (57.70, 69.70) <0.001

HDL (mmol/L) 1.36 (1.18, 1.59) 1.26 (1.09, 1.45) 1.39 (1.20, 1.61) <0.001

LDL (mmol/L) 3.24 (2.69, 3.82) 3.36 (2.75, 3.96) 3.22 (2.68, 3.80) <0.001

TG (mmol/L) 1.27 (0.91, 1.83) 1.72 (1.20, 2.53) 1.21 (0.88, 1.72) <0.001

ALT (U/L) 16.00 (12.00, 23.00) 20.00 (14.00, 28.00) 16.00 (12.00, 22.00) <0.001

AST (U/L) 21.00 (18.00, 25.00) 23.00 (19.00, 29.00) 21.00 (18.00, 25.00) <0.001

FPG (mmol/L) 5.66 (5.27, 6.34) 5.85 (5.44, 6.57) 5.63 (5.25, 6.29) <0.001

Insulin 7.70 (5.50, 10.75) 9.70 (7.00, 13.40) 7.40 (5.30, 10.20) <0.001

Sex (%) <0.001

  Male 2755 (27.38) 486 (33.89) 2269 (26.30)

  Female 7306 (72.62) 948 (66.11) 6358 (73.70)

Hypertension (%) <0.001

  No 4712 (46.83) 472 (32.91) 4240 (49.15)

  Yes 5349 (53.17) 962 (67.09) 4387 (50.85)

Diabetes (%) <0.001

  No 7544 (74.98) 972 (67.78) 6572 (76.18)

  Yes 2517 (25.02) 462 (32.22) 2055 (23.82)

CHD (%) <0.001

  No 9500 (94.42) 1320 (92.05) 8180 (94.82)

  Yes 561 (5.58) 114 (7.95) 447 (5.18)

Smoking (%) 0.871

  No 8748 (86.95) 1241 (86.54) 7507 (87.02)

  Occasionally 192 (1.91) 29 (2.02) 163 (1.89)

  Frequently 1121 (11.14) 164 (11.44) 957 (11.09)

Alcohol drinking (%) <0.001

  No 7480 (74.35) 1022 (71.27) 6458 (74.86)

  Occasionally 1736 (17.25) 249 (17.36) 1487 (17.24)

  Frequently 845 (8.40) 163 (11.37) 682 (7.91)

Educational level (%) <0.001

  Elementary school and below 1281 (12.73) 232 (16.18) 1049 (12.16)

  Middle and high school 7299 (72.55) 996 (69.46) 6303 (73.06)

  College and above 1481 (14.72) 206 (14.37) 1275 (14.78)
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into the control group, whereas 1,434 (14.25%) were clas-
sified into the HUA group. The prevalence of HUA was 
14.25%. All variables showed notable differences between 
the HUA and control groups, except for smoking. The 
HUA group presented higher values for age; SBP, DBP, 
CVAI, BMI, WC, WHpR, WHtR, LAP, SUA, creatinine, 
LDL, TG, ALT, AST, FPG, and insulin levels. Conversely, 
the ABSI and HDL levels were lower. Additionally, the 
HUA group presented a greater male ratio; a more fre-
quent occurrence of hypertension, diabetes, CHD, and 
regular alcohol consumption; and lower education levels 
than did the control group.

Dose–response relationship between the CVAI and HUA
In addition, a 3-knot RCS was employed to model 
the relationship between CVAI and elevated HUA, as 
depicted in Fig. 3. The CVAI was plotted as the horizon-
tal coordinate and the odds ratio (OR) was plotted as the 
vertical coordinate. The results, after adjusting for poten-
tial covariates, indicated that higher levels of CVAI cor-
responded with an increasing risk of HUA, displaying an 
approximately J-shaped curve (nonlinear P < 0.001). The 
corresponding inflection point value was 141.22.

Relationship between CVAI and HUA
The relationship between CVAI and HUA is detailed 
in Table  2. After accounting for potential confound-
ers in Model 3, the findings indicated a notable positive 
relationship with an OR of 1.018 (95% CI: 1.016, 1.020). 
The RCS was applied to examine the nonlinear relation-
ship between CVAI and HUA. An inflection point value 
of 141.22 was derived, which was then used as a cutoff 
point to classify the CVAI as a dichotomous variable for 
multifactor logistic regression. In Model 1, the OR for the 
upper category in comparison with the lower category 
was 3.1 (95% CI: 2.761, 3.481). In Model 2, the OR for the 
higher category increased to 2.891 (95% CI: 2.532, 3.302). 
Even after further adjustments in Model 2 for additional 
covariates, the OR was 2.661 (95% CI: 2.323, 3.047), indi-
cating that the relationship between higher CVAI and 
HUA remained statistically significant. The trend analysis 
confirmed a consistent positive correlation between the 
two categories (P for trend < 0.001). The study indicates a 
significant link between CVAI and HUA.

Subgroup analyses
Subgroup analyses and interaction tests were fur-
ther carried out, stratifying the subgroups by age, 
sex, BMI, hypertension, diabetes, and CHD. As pre-
sented in Fig.  4, these analyses revealed that these 

Fig. 3  The dose–response relationship between CVAI and HUA. We employed a 3-knot RCS to fit the dose–response relationship between CVAI 
and HUA. We adjusted the model fully for age, sex, history of hypertension, CHD, diabetes, and alcohol consumption. The red solid line represents 
the curve fitting between variables, and the shaded area indicates the 95% CI of the fit. Abbreviation: RCS, restricted cubic spline; CVAI, Chinese 
visceral adiposity index; CHD, coronary heart disease; CI, confidence interval
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factors influenced the relationship between the CVAI 
and HUA. The link between CVAI and HUA appeared 
stronger within specific subgroups: women, individu-
als without hypertension, and individuals without dia-
betes (P for interaction < 0.05). Additionally, age, BMI, 

and CHD appeared to have no substantial impact (P 
for interaction > 0.05). The test for interaction between 
subgroups indicated that the relationship between 
CVAI and HUA varies significantly across different 
subgroups.

Table 2  Relationship between CVAI and HUA

Model 1: no covariates were adjusted. Model 2: age, sex. Model 3: age, sex, hypertension, diabetes, CHD, alcohol consumption

Abbreviation CVAI Chinese visceral adiposity index, OR odds ratio, CHD coronary heart disease, CI confidence interval

Variable Model 1
OR (95%CI)

Model 2
OR (95%CI)

Model 3
OR (95%CI)

CVAI

  Continuous 1.018 (1.017, 1.020) <0.001 1.021 (1.019, 1.022) <0.001 1.018 (1.016, 1.020) <0.001

  CVAI < 141.22 1.0 1.0 1.0

  CVAI ≥ 141.22 3.100 (2.761, 3.481) <0.001 2.891 (2.532, 3.302) <0.001 2.661 (2.323, 3.047) <0.001

  P for trend <0.001 <0.001 <0.001

Fig. 4  Subgroup analyses of the relationship between CVAI and HUA. Age, sex, hypertension, diabetes, CHD, alcohol consumption were adjusted. 
Abbreviation: OR, odds ratio; CHD, coronary heart disease; BMI, body mass index
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ROC curves
A baseline model was developed incorporating age, 
sex, hypertension, diabetes, CHD, alcohol consump-
tion, creatinine, ALT, AST, and FPG. The sequential 
addition of six traditional and novel body composi-
tion indices, as detailed in Fig.  5 and Table  3, altered 
the model’s AUC. Initially, the AUC was 0.703 (95% 
CI: 0.689, 0.717). It increased to 0.749 (95% CI: 0.735, 
0.762) with the inclusion of the CVAI, to 0.736 (95% 
CI: 0.723, 0.750) with the BMI, to 0.705 (95% CI: 0.691, 
0.719) with the WHpR, to 0.719 (95% CI: 0.705, 0.732) 
with the WHtR, to 0.750 (95% CI: 0.736, 0.763) with 
the LAP, and to 0.705 (95% CI: 0.691, 0.719) with the 

ABSI. The CVAI, BMI, WHtR, and LAP significantly 
improved the model’s predictive accuracy (P < 0.05), 
particularly the LAP, which provided the highest incre-
mental predictive value, followed by the CVAI, BMI, 
and WHtR. Conversely, the WHpR and ABSI did not 
significantly enhance the model’s accuracy (P > 0.05). 
These results indicate that CVAI is a potentially effec-
tive marker for predicting HUA.

Discussion
The objective of this study was to investigate the rela-
tionship between the CVAI and HUA among middle-
aged and elderly community-dwelling populations in 

Fig. 5  The AUC curves of CVAI and several body composition indices to identify HUA. The AUC curves of CVAI and several body composition indices 
to identify HUA. In the ROC curves, the blue line represents the baseline model, whereas the red line signifies the enhanced model that sequentially 
incorporates various obesity indices. Abbreviation: CVAI, Chinese visceral adiposity index; BMI, body mass index; WHpR, waist-to-hip ratio; WHtR, 
waist-to-height ratio; LAP, lipid accumulation product; ABSI, a body shape index
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Dalian, China. This cross-sectional analysis of 10,061 
participants revealed a J-shaped correlation between 
elevated CVAI levels and HUA. Subgroup analyses fur-
ther demonstrated that this correlation was particularly 
pronounced in women, individuals without hyperten-
sion, and individuals without diabetes. Additionally, the 
application of ROC curves indicated that the CVAI might 
serve as an effective predictor of HUA. Importantly, this 
study marks the initial discovery of a J-shaped correlation 
between CVAI and HUA among the Chinese population.

Han et  al. reported an upward correlation involving 
BMI, WC, and SUA levels [29]. Research involving 14,624 
adults in the United States demonstrated a dose-depend-
ent relationship between BMI and HUA, attributing a 
population-attributable risk of 44% to this association 
[11]. Xiao et al. noted that low muscle mass significantly 
linked to a heightened risk of HUA, a finding consistent 
across different age and sex subgroups [30]. Further stud-
ies in the Xinjiang and Korean regions respectively found 
heightened risks of HUA in individuals with overweight, 
obesity, or abdominal obesity compared with their nor-
mal-weight counterparts [31], and in those with concur-
rently elevated serum TG levels and WC [32]. Moreover, 
other emerging indicators have been explored for their 
relationship with obesity and HUA. A three-year follow-
up study indicated that neck circumference, unlike WC, 
stood as a standalone predictor of subsequent HUA in 
women [33]. Another study highlighted that the WHtR 
proved superior to BMI and WC in forecasting HUA 
[34]. A US cross-sectional study also reported a nonlin-
ear relationship between the triglyceride glucose index 
and HUA [35].

The mechanisms underlying these findings can be 
elucidated as follows: Firstly, CVAI measures the accu-
mulation of visceral fat, which increases free fatty acids. 
These acids flow into the liver, inducing de novo syn-
thesis of purines and consequently elevating SUA levels 
[36, 37]. Secondly, the CVAI consists of HDL, reflect-
ing lipid metabolism. Dysregulation in this system can 

impair renal blood flow. Additionally, increased adipose 
tissue may compress the kidneys, further diminish-
ing renal blood flow and reducing uric acid excretion, 
thus elevating uric acid [38, 39]. Thirdly, visceral adi-
pose deposition may disrupt lipid metabolism, influ-
encing the body’s inflammatory response and insulin 
resistance. This disturbance can adversely affect renal 
function, leading to increased SUA levels [40–42]. 
Lastly, enhanced accumulation of belly fat stimulates 
the release of inflammatory cytokines such as interleu-
kin-6. These cytokines trigger inflammatory reactions 
and oxidative stress, which impair vascular endothelial 
function and contribute to metabolic abnormalities, 
further elevating uric acid levels [43, 44].

Subgroup analyses indicated a more pronounced cor-
relation between CVAI and HUA in women and those 
without hypertension or diabetes. For the sex sub-
groups, intrinsic differences in adipose distribution 
and adipocyte characteristics between men and women 
may explain these findings. Firstly, men typically have 
more visceral adipose tissue (fat in the abdominopelvic 
cavity) compared to women, who generally have more 
subcutaneous adipose tissue (fat beneath the dermis) 
[45, 46]. Although women possess lower amounts of 
visceral fat, this may result in heightened sensitivity of 
CVAI to HUA. Additionally, studies have shown that 
the intraperitoneal adipocyte ratio is lower in women 
than in men and that fat cell size influences insulin 
resistance and the expression of proinflammatory adi-
pokines. These differences might lead to a more pro-
nounced relationship between visceral fat mass and 
SUA levels in women. Lastly, women differ from men in 
terms of metabolic rates and the metabolism of fats and 
carbohydrates. These differences may enhance the effi-
cacy of the CVAI as a predictive marker for HUA risk in 
women. Regarding the subgroups without hypertension 
and diabetes, these conditions are associated with met-
abolic disorders that can mask or influence the relation-
ship between visceral fat mass and SUA. In populations 

Table 3  AUC for different body composition indices in identifying HUA

Abbreviation: CVAI Chinese visceral adiposity index, BMI body mass index, WHpR waist-to-hip ratio, WHtR waist-to-height ratio, LAP lipid accumulation product, ABSI a 
body shape Index, AUC​ area under the curve, CI confidence interval

Variable AUC (95%CI) P-Value
(compared to basic 
model)

Sensitivity Specificity Youden index

Basic model 0.703 (0.689, 0.717) 0.699 0.597 0.296

+CVAI 0.749 (0.735, 0.762) <0.001 0.704 0.668 0.372

+BMI 0.736 (0.723, 0.750) <0.001 0.623 0.732 0.355

+WHpR 0.705 (0.691, 0.719) 0.3 0.635 0.662 0.297

+WHtR 0.719 (0.705, 0.732) <0.001 0.686 0.64 0.326

+LAP 0.750 (0.736, 0.763) <0.001 0.631 0.735 0.366

+ABSI 0.705 (0.691, 0.719) 0.23 0.688 0.612 0.3
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without hypertension and diabetes, changes in CVAI 
and SUA levels may better reflect the physiological 
interaction between visceral fat and SUA levels.

Advantages and drawbacks
The study presents several advantages when compared to 
previous research conducted in this specific field. Firstly, 
the study began by analyzing a large group of middle-
aged and elderly populations from Dalian, China, to 
explore the connection between CVAI and HUA, which 
is applicable to the Chinese population. The homogene-
ity of the sample reduces sample bias and enhances rep-
resentativeness. Secondly, the study conducted rigorous 
screening of the included population, excluding individu-
als with previous gout and those taking medications that 
affect SUA levels, thereby improving the dependability 
of the findings. Thirdly, the absence of some covariates 
could lead to inaccurate analysis results, thereby poten-
tially affecting the conclusions. To minimize the impact 
of missing data, we employed multiple imputation tech-
niques. However, this study has several limitations: 
Firstly, as Dalian is a coastal city in northern China, its 
residents consume more purine-rich foods such as sea-
food. The study was unable to exclude the potential inter-
ference of diet, exercise, and other lifestyle factors from 
the findings. Secondly, the sample was derived from the 
same region and consisted solely of community residents 
aged 40 and above; therefore, the study lacks generaliz-
ability and is not applicable to children, young adults, or 
populations in other countries and regions. Lastly, this 
cross-sectional study precludes establishing a causative 
link between CVAI and HUA.

Conclusion
This study revealed a J-shaped relationship between 
CVAI and HUA. The CVAI could serve as a potential 
marker for detecting HUA and preventing disease pro-
gression in middle-aged and elderly populations. This 
study’s findings offer crucial tools for HUA’s early detec-
tion, especially in women, without hypertension, and 
without diabetes. This study provides significant value 
for the early detection and targeted prevention of HUA. 
Such insights facilitate personalized treatment and moni-
toring, enhancing the precision management of this 
condition.
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