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Abstract
Background Obesity is an important risk factor for the development of fatty
liver disease; however, current diagnostic indicators for obesity cannot effec-
tively reflect the role of adipose tissue distribution in the pathogenesis of fatty
liver disease. Objective To evaluate the association between baseline visceral
adiposity index (VAI) and Chinese visceral adiposity index (CVAI) and the risk
of incident fatty liver disease. Methods This was a retrospective cohort study
that included 17,086 adult health examination participants from the Health
Management Center of Nanjing Drum Tower Hospital, Affiliated Hospital of
Nanjing University Medical School, between February 2018 and November
2021 as study subjects. Basic information, general physical examination data,
laboratory indicators, and instrumental examination results were collected by
reviewing health examination records through the electronic information system
of the Health Management Center. Incident fatty liver disease was determined
based on follow-up abdominal ultrasound and CT results. Follow-up was con-
ducted until December 2022. The follow-up endpoint was defined as the period
from no fatty liver disease at baseline to the first occurrence of fatty liver disease
or the last follow-up time. Participants were divided into two groups according
to whether they developed fatty liver disease during follow-up, and baseline VAI
and CVAI were compared between the two groups. Based on the quartile levels
of baseline VAI and CVAI, the population was each divided into four groups,
and the incidence of fatty liver disease was compared among the four groups.
Cox regression analysis was used to evaluate the association between VAI, CVAI
and incident fatty liver disease, and receiver operating characteristic (ROC)
curves were used to assess the predictive value of VAI and CVAI for fatty liver
disease incidence. Delong’s test was used to compare the difference in AUC
between VAI and CVAI. Results The mean age of the included participants was
(44.3$±13.2)𝑦𝑒𝑎𝑟𝑠, 𝑚𝑒𝑎𝑛𝐵𝑀𝐼𝑤𝑎𝑠(23.2±2.6)𝑘𝑔/𝑚{2}, 𝑎𝑛𝑑𝑚𝑒𝑎𝑛𝑓𝑜𝑙𝑙𝑜𝑤 − 𝑢𝑝𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑤𝑎𝑠(2.7±1.1)𝑦𝑒𝑎𝑟𝑠.𝐵𝑦𝑡ℎ𝑒𝑒𝑛𝑑𝑜𝑓𝑓𝑜𝑙𝑙𝑜𝑤 − 𝑢𝑝, 2, 523(14.8{2}$
trend=1,034.9 and 1,334.8, P<0.001). Multivariate Cox regression analysis
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revealed that the risk of developing fatty liver disease in the VAI-Q4 and
CVAI-Q4 groups was 2.579 times (95%CI=2.088-3.186) and 3.375 times
(95%CI=2.488-4.576) that of the VAI-Q1 group, respectively. ROC curves
showed that the area under the curve for CVAI in predicting fatty liver disease
was greater than that for VAI (0.737 vs. 0.708, P<0.001). Stratified analysis
showed that the CVAI-Q4 group was associated with incident fatty liver
disease across different sex, age, and BMI subgroups (P<0.001). Conclusion
Baseline CVAI is significantly associated with incident fatty liver disease, and
CVAI demonstrates superior predictive ability for fatty liver disease incidence
compared to VAI.
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Abstract

Background: Obesity is an important risk factor for the development of fatty
liver. However, current diagnostic indices for obesity cannot effectively reflect
the role of adipose tissue distribution in fatty liver pathogenesis. Objective:
To evaluate the association between baseline visceral adiposity index (VAI) and
Chinese visceral adiposity index (CVAI) with the risk of incident fatty liver.

Methods: This retrospective cohort study included 17,086 adults undergoing
physical examination at the Health Management Center of Nanjing Drum Tower
Hospital, the Affiliated Hospital of Nanjing University Medical School, between
February 2018 and November 2021. Health examination records were retrieved
from the center’s electronic information system to collect baseline character-
istics, physical examination findings, laboratory measurements, and imaging
results. Incident fatty liver was determined based on follow-up abdominal ultra-
sound and CT findings, with follow-up continuing through December 2022. The
follow-up period was defined as the interval from baseline (absence of fatty liver)
to the first occurrence of fatty liver or the final follow-up date. Participants were
divided into two groups according to whether they developed fatty liver during
follow-up, and baseline VAI and CVAI were compared between groups. The
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population was further stratified into four groups based on quartiles of baseline
VAI and CVAI to compare fatty liver incidence across groups. Cox regression
analysis was used to evaluate the association between VAI/CVAI and fatty liver
incidence. Receiver operating characteristic (ROC) curves were constructed to
assess the predictive value of VAI and CVAI for fatty liver development, and
Delong’s test was used to compare differences in area under the curve (AUC)
between the two indices.

Results: The mean age of participants was (44.3$±13.2)𝑦𝑒𝑎𝑟𝑠, 𝑚𝑒𝑎𝑛𝐵𝑀𝐼𝑤𝑎𝑠(23.2±2.6)𝑘𝑔/𝑚{2}, 𝑎𝑛𝑑𝑚𝑒𝑎𝑛𝑓𝑜𝑙𝑙𝑜𝑤 − 𝑢𝑝𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑤𝑎𝑠(2.7±1.1)𝑦𝑒𝑎𝑟𝑠.𝐵𝑦𝑡ℎ𝑒𝑒𝑛𝑑𝑜𝑓𝑓𝑜𝑙𝑙𝑜𝑤 − 𝑢𝑝, 2, 523𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠(14.8{2}$
trend = 1,034.9 and 1,334.8, respectively, both P<0.001). Multivariate Cox
regression analysis showed that the risk of fatty liver in the VAI-Q4 and
CVAI-Q4 groups was 2.579 times (95%CI=2.088–3.186) and 3.375 times
(95%CI=2.488–4.576) that of the VAI-Q1 group, respectively. ROC curve
analysis demonstrated that the AUC of CVAI for predicting fatty liver was
greater than that of VAI (0.737 vs. 0.708, P<0.001). Stratified analysis showed
that the CVAI-Q4 group was associated with fatty liver incidence across
different sex, age, and BMI subgroups (P<0.001).

Conclusion: Baseline CVAI is significantly associated with incident fatty liver,
and its predictive ability for fatty liver development is superior to that of VAI.
These findings indicate that CVAI has good predictive value for fatty liver oc-
currence in Chinese populations and may be useful for early identification of
high-risk individuals.

Keywords: Fatty liver; Obesity; Chinese visceral adiposity index; Visceral
adiposity index; Risk factors

Introduction
Fatty liver disease, characterized by abnormal lipid deposition in the liver, has
become the most common chronic liver disease worldwide. It not only increases
the risk of cirrhosis and hepatocellular carcinoma but also contributes to the
development of diabetes, cardiovascular disease, and chronic kidney disease,
imposing a substantial economic burden on society. Obesity has long been
recognized as a major risk factor for fatty liver, and the global prevalence of
fatty liver has been rising in parallel with the obesity epidemic. The situation
is particularly concerning in China, where a recent real-world cross-sectional
study of 15.8 million adults found that fatty liver has become the most common
complication among obese individuals, with a prevalence as high as 81.8%.

Accumulating evidence demonstrates that visceral fat content is closely associ-
ated with hepatic steatosis, inflammatory responses, and fibrosis severity. How-
ever, despite the well-established link between obesity and fatty liver, current
diagnostic criteria for obesity remain based solely on body mass index (BMI),
which cannot accurately reflect the role of adipose tissue distribution in disease
severity. While computed tomography (CT) and magnetic resonance imaging

chinarxiv.org/items/chinaxiv-202501.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202501.00033


(MRI) enable precise assessment of fat distribution, their high cost, time require-
ments, and radiation exposure limit routine clinical application. Consequently,
researchers have developed various indices to evaluate fat distribution, includ-
ing the visceral adiposity index (VAI). Nevertheless, significant differences in
fat distribution across races, sexes, and age groups have led some investigators
to conclude that VAI may not adequately capture adipose tissue distribution
patterns in Chinese populations.

In 2016, Chinese researchers developed the Chinese visceral adiposity index
(CVAI) based on population-specific characteristics of fat distribution in Asian
populations. CVAI has since been shown to correlate significantly with cardio-
vascular disease, type 2 diabetes, metabolic syndrome, and fatty liver disease.
However, most existing studies are cross-sectional, and longitudinal research ex-
amining CVAI’s predictive value for incident fatty liver remains limited. There-
fore, this large-scale retrospective cohort study of a physical examination pop-
ulation aims to clarify the relationship between baseline CVAI and fatty liver
development, providing a basis for early identification of high-risk individuals.

1.1 Study Population

This retrospective cohort study included 17,086 adults undergoing physical ex-
amination at the Health Management Center of Nanjing Drum Tower Hospital,
the Affiliated Hospital of Nanjing University Medical School, between February
2018 and November 2021. Inclusion criteria were: (1) age ≥ 18 years; (2) at least
two abdominal ultrasound or CT examinations with an interval of ≥ 360 days.
Exclusion criteria were: (1) presence of fatty liver at baseline; (2) history of viral
hepatitis, autoimmune liver disease, or cirrhosis; (3) acute or chronic hepatic
or renal insufficiency, infectious diseases, or malignant tumors at baseline; (4)
missing clinical data including fasting blood glucose, alanine aminotransferase,
aspartate aminotransferase, triglycerides, total cholesterol, high-density lipopro-
tein cholesterol, or low-density lipoprotein cholesterol. This study was approved
by the Ethics Committee (approval number: 2022-444-01).

1.2 Data Collection and Follow-up

1.2.1 Data Collection: Health examination records were retrieved from the
center’s electronic information system to collect baseline characteristics, physical
examination findings, laboratory measurements, and imaging results. Physical
examinations included height, body weight, waist circumference, systolic blood
pressure, and diastolic blood pressure. Imaging studies included ultrasound
and CT examinations. Laboratory measurements included fasting blood glu-
cose (FBG), glycated hemoglobin (HbA1c), triglycerides (TG), total cholesterol
(TC), low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein
cholesterol (HDL-C). BMI, VAI, and CVAI were calculated using the following
formulas: (1) BMI = weight (kg) / height2 (m2); (2) VAI (male) = waist circum-
ference (cm) / (39.68 + 1.88 × BMI) × TG (mmol/L) / 1.03 × 1.31 / HDL-C
(mmol/L), VAI (female) = waist circumference / (36.58 + 1.89 × BMI) × TG
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/ 0.81 × 1.52 / HDL-C; (3) CVAI (male) = -267.93 + 0.68 × age + 0.03 × BMI
+ 4.00 × waist circumference + 22.00 × log10(TG) - 16.32 × HDL-C, CVAI
(female) = -187.32 + 1.71 × age + 4.23 × BMI + 1.12 × waist circumference
+ 39.76 × log10(TG) - 11.66 × HDL-C.

1.2.2 Grouping and Follow-up: Incident fatty liver was determined based on
follow-up abdominal ultrasound and CT results. All ultrasound examinations
were performed by experienced sonographers ($�$5 years of experience) at our
hospital, and fatty liver was diagnosed when ultrasound reports described fea-
tures recommended by guidelines (if ultrasound results were inconsistent with
imaging reports within the previous 3 months, a sonographer review was re-
quested). Follow-up continued through December 2022, with the follow-up pe-
riod defined as the interval from baseline (absence of fatty liver) to the first
occurrence of fatty liver or the final follow-up date.

1.3 Statistical Analysis

Statistical analysis was performed using SPSS 26.0 and R 4.2.3 software. Con-
tinuous variables with normal distribution were expressed as mean ± standard
deviation and compared between groups using t-tests. Non-normally distributed
continuous variables were expressed as median (P25, P75) and compared using
Mann-Whitney U tests. Categorical data were expressed as frequency (percent-
age) and compared using �2 tests. Linear trends between grouping variables and
fatty liver incidence were assessed using Mantel-Haenszel �2 tests. Cox propor-
tional hazards models were used to evaluate the association between VAI/CVAI
and fatty liver incidence. Kaplan-Meier survival curves were constructed, and
differences were compared using Log-rank tests. Receiver operating character-
istic (ROC) curves were used to assess the predictive value of VAI and CVAI
for fatty liver development, and Delong’s test was used to compare AUC differ-
ences between the two indices. A two-sided P<0.05 was considered statistically
significant.

Results
2.1 Baseline Characteristics of Participants

Among the 17,086 participants, 9,461 (55.4%) were male and 7,625 (44.6%)
were female. Baseline age ranged from 18 to 75 years, with a mean age of
(44.3$±13.2)𝑦𝑒𝑎𝑟𝑠.𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒𝐵𝑀𝐼𝑟𝑎𝑛𝑔𝑒𝑑𝑓𝑟𝑜𝑚18.0𝑡𝑜36.8𝑘𝑔/𝑚{2}, 𝑤𝑖𝑡ℎ𝑎𝑚𝑒𝑎𝑛𝐵𝑀𝐼𝑜𝑓(23.2±2.6)𝑘𝑔/𝑚{2}.𝐹𝑜𝑙𝑙𝑜𝑤−
𝑢𝑝𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑟𝑎𝑛𝑔𝑒𝑑𝑓𝑟𝑜𝑚1.0𝑡𝑜4.7𝑦𝑒𝑎𝑟𝑠, 𝑤𝑖𝑡ℎ𝑎𝑚𝑒𝑎𝑛𝑓𝑜𝑙𝑙𝑜𝑤 − 𝑢𝑝𝑜𝑓(2.7±$1.1)
years. By the end of follow-up, 2,523 participants (14.8%) had developed fatty
liver.

2.2 Comparison of Baseline Clinical Data

Compared with the non-fatty liver group, participants who developed fatty liver
had significantly higher baseline age, BMI, waist circumference, systolic blood
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pressure, diastolic blood pressure, ALT, AST, FBG, HbA1c, TG, TC, and LDL-
C, and significantly lower HDL-C (all P<0.001). Additionally, both VAI and
CVAI were significantly higher in the fatty liver group than in the non-fatty
liver group (P<0.001, Table 1 ).

2.3 Association Between VAI, CVAI and Fatty Liver Incidence

Based on VAI quartiles, participants were divided into four groups: Q1 (VAI
≤ 0.64, n=4,317), Q2 (0.64<VAI ≤ 0.96, n=4,243), Q3 (0.96<VAI ≤ 1.51,
n=4,258), and Q4 (VAI ≥ 1.51, n=4,268), with fatty liver incidence rates of 4.8%
(208/4,317), 9.2% (390/4,243), 16.9% (719/4,258), and 28.3% (1,206/4,268),
respectively. Similarly, based on CVAI quartiles, participants were divided
into Q1 (CVAI ≤ 30.70, n=4,271), Q2 (30.70<CVAI ≤ 63.89, n=4,270), Q3
(63.89<CVAI ≤ 92.95, n=4,274), and Q4 (CVAI ≥ 92.95, n=4,271), with fatty
liver incidence rates of 2.6% (112/4,271), 9.3% (398/4,270), 17.7% (758/4,274),
and 29.4% (1,255/4,271), respectively. Trend analysis showed that fatty liver
incidence increased significantly with increasing baseline VAI and CVAI levels
(�2 trend = 1,034.9 and 1,334.8, respectively, both P<0.001).

Univariate Cox regression analysis, with fatty liver incidence as the dependent
variable (yes=1, no=0), revealed that the VAI-Q4 and CVAI-Q4 groups had
5.734-fold (95%CI=4.949–6.643) and 11.241-fold (95%CI=9.263–13.642) higher
risks of fatty liver compared to the VAI-Q1 group, respectively. After further
adjustment for sex, age, BMI, waist circumference, systolic blood pressure, ALT,
AST, TG, TC, HDL-C, and LDL-C in multivariate Cox regression analysis, both
VAI and CVAI remained independently associated with fatty liver risk. The
VAI-Q4 and CVAI-Q4 groups had 2.579-fold (95%CI=2.088–3.186) and 3.375-
fold (95%CI=2.488–4.576) higher risks of fatty liver compared to the VAI-Q1
group, respectively (Table 2 ).

2.4 Predictive Value of VAI and CVAI for Fatty Liver Incidence

ROC curve analysis showed that the AUCs for VAI and CVAI in predicting
fatty liver were 0.708 (95%CI=0.697–0.718) and 0.737 (95%CI=0.728–0.747),
respectively. Delong’s test indicated a statistically significant difference between
the AUCs of VAI and CVAI (Z=5.51, P<0.001). The optimal cutoff value for
VAI was 1.103, with sensitivity and specificity of 69.4% and 63.1%, respectively
(Youden’s index = 0.325). The optimal cutoff value for CVAI was 66.71, with
sensitivity and specificity of 78.1% and 57.9%, respectively (Youden’s index =
0.360) (Figure 1 [Figure 1: see original paper]). Kaplan-Meier survival analysis
demonstrated that higher CVAI categories were associated with greater fatty
liver risk (�2=1,153.06, P<0.001) (Figure 2 [Figure 2: see original paper]).

2.5 Stratified Analysis by Covariates

Further subgroup analysis by sex, age, and BMI showed that after adjusting for
sex (except in sex-stratified analysis), age, BMI, systolic blood pressure, ALT,

chinarxiv.org/items/chinaxiv-202501.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202501.00033


AST, TG, TC, HDL-C, and LDL-C, the CVAI-Q4 group was associated with
fatty liver incidence across all subgroups. However, in women, the CVAI-Q2
and CVAI-Q3 groups were not significantly associated with fatty liver (Table 3
).

Discussion
This single-center retrospective cohort study of a physical examination popu-
lation analyzed the association between baseline VAI and CVAI indices and
incident fatty liver, and evaluated their predictive value using ROC curves. The
results demonstrated that both baseline VAI and CVAI were significantly as-
sociated with fatty liver development, with CVAI showing superior predictive
ability compared to VAI. These findings suggest that CVAI has good predictive
value for fatty liver occurrence in Chinese populations.

The global prevalence of fatty liver continues to rise, with recent epidemiolog-
ical data indicating a worldwide prevalence of approximately 30%. Fatty liver
is often asymptomatic in its early stages, with many patients diagnosed inci-
dentally during health examinations. A recent retrospective study analyzing
health checkup data from 30 Chinese provinces between 2017 and 2022 found
that among 5,757,335 adults who underwent liver transient elastography, the
prevalence of fatty liver was 44.39%. High-risk groups included men, obese
individuals, patients with diabetes, hypertension, dyslipidemia, metabolic syn-
drome, and those with elevated serum ALT or AST. Our retrospective cohort
analysis of a physical examination population found that nearly 15% of non-
fatty liver participants progressed to fatty liver over a mean follow-up of 2.7
years. Compared with those who did not develop fatty liver, participants who
developed fatty liver had higher baseline age, BMI, systolic blood pressure, ALT,
AST, TG, TC, and LDL-C, and lower HDL-C. Lifestyle changes, including diets
high in sugar and fat and sedentary work patterns, have also contributed to the
increased risk of fatty liver. Therefore, early screening and intervention for fatty
liver are crucial to reduce its burden on individuals and society.

Obesity is an independent risk factor for fatty liver, with higher prevalence ob-
served in obese populations compared to the general population. Recently, the
European Association for the Study of Obesity (EASO) proposed a new frame-
work for diagnosing, staging, and managing obesity in adults, emphasizing that
excessive abdominal fat accumulation is a key risk factor for obesity-related
complications. EASO recommends incorporating parameters that reflect vis-
ceral fat distribution for more effective management of obesity-related compli-
cations. Traditional obesity assessment indices such as waist circumference and
BMI cannot accurately reflect body fat content and distribution. While CT and
MRI are the gold standards for visceral fat measurement, their high cost, time
requirements, and radiation exposure preclude routine clinical use. To address
this, the VAI was developed in 2010 based on routinely measured clinical param-
eters including waist circumference, BMI, TG, and HDL-C, with its accuracy
validated against imaging gold standards. However, recognizing that ethnic-
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ity, age, and sex may influence visceral fat distribution, Chinese researchers
proposed the population-specific CVAI in 2016, demonstrating its superiority
over waist circumference, BMI, and VAI in assessing visceral fat distribution in
Chinese populations.

Previous studies have shown that CVAI correlates with various metabolic dis-
eases, including obesity, type 2 diabetes, and fatty liver. However, most research
on CVAI and fatty liver has been cross-sectional, with few longitudinal cohort
studies. Therefore, this study evaluated the relationship between VAI and CVAI
with incident fatty liver in a physical examination cohort. The results indicate
that both indices can effectively predict fatty liver development, with ROC
analysis showing superior predictive performance for CVAI compared to VAI.
Multivariate Cox regression analysis revealed that the CVAI-Q4, Q3, and Q2
groups had 3.375-fold (95%CI=2.488–4.576), 3.335-fold (95%CI=2.599–4.278),
and 2.431-fold (95%CI=1.939–3.048) higher risks of fatty liver compared to the
CVAI-Q1 group, respectively. Survival analysis showed that the fatty liver inci-
dence in the CVAI-Q4 group was 8–10 times higher than in the CVAI-Q1 group
over the follow-up period. These findings suggest that abnormal visceral fat
accumulation, reflected by elevated CVAI, is closely associated with fatty liver
risk in Chinese populations. With its higher AUC for fatty liver prediction com-
pared to VAI, CVAI demonstrates important potential for early screening and
risk assessment in large-scale Chinese populations.

Stratified analysis showed that the highest CVAI quartile was associated with
fatty liver across different age and BMI subgroups. However, sex-stratified
analysis revealed that in women, only the CVAI-Q4 group showed a significant
association with fatty liver, while the CVAI-Q2 and CVAI-Q3 groups did not.
This suggests that men may be more sensitive to changes in CVAI levels, while
women may require higher CVAI levels to significantly increase fatty liver risk.
Studies have consistently reported higher fatty liver incidence in men than in
women, which aligns with our findings. This sex difference may be related to
sex-specific fat distribution patterns: men tend to accumulate more visceral adi-
pose tissue, while premenopausal women primarily accumulate subcutaneous
fat. After menopause, women’s fat distribution shifts toward visceral adiposity,
potentially increasing metabolic disease risk. Therefore, interventions targeting
visceral fat control are particularly important for men to reduce fatty liver and
related metabolic disease risks. For women, especially postmenopausal women,
higher CVAI thresholds may be needed to effectively identify fatty liver risk.
However, our study had insufficient sample size for postmenopausal women, lim-
iting in-depth analysis of this subgroup. Future studies should increase sample
sizes of postmenopausal women to comprehensively evaluate CVAI’s predictive
efficacy in this population and further explore how sex differences affect CVAI’s
predictive performance.

This study has several limitations. First, our study population consisted pri-
marily of healthy-weight individuals, with a relatively small proportion of obese
participants. Second, while we adjusted for common confounders such as age,
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blood pressure, and BMI, other potential confounders including dietary habits,
physical activity, psychological factors, and environmental factors were not in-
cluded in the analysis. Finally, CVAI was calculated only at baseline and may
have changed during follow-up; the relationship between dynamic changes in
CVAI and fatty liver risk warrants further investigation.

In conclusion, baseline CVAI is significantly associated with incident fatty liver,
and its predictive ability is superior to that of VAI. These findings demonstrate
that CVAI has good predictive value for fatty liver development in Chinese
populations and is suitable for risk assessment in large-scale Chinese populations
or physical examination cohorts.

Author Contributions: XU Hao was responsible for clinical data collection,
organization, analysis, and drafting of the manuscript. FANG Da was responsi-
ble for creating figures and tables and assisting with statistical analysis. ZHOU
Weihong was responsible for examination of the physical examination popula-
tion. BI Yan contributed to manuscript revision and proofreading. GU Tianwei
conceived the study, designed the research protocol, finalized the manuscript
content, and takes responsibility for the manuscript.

Conflict of Interest: The authors declare no conflict of interest.

ORCID: XU Hao https://orcid.org/0009-0004-0023-2386

References

[1] YOUNOSSI Z M, GOLABI P, PAIK J M, et al. The global epidemiology
of nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis
(NASH): a systematic review[J]. Hepatology, 2023, 77(4): 1335-1347. DOI:
10.1097/HEP.0000000000000004.

[2] PERUMPAIL B J, KHAN M A, YOO E R, et al. Clinical epidemiology
and disease burden of nonalcoholic fatty liver disease[J]. World J Gastroenterol,
2017, 23(47): 8263-8276. DOI: 10.3748/wjg.v23.i47.8263.

[3] SCORLETTI E, CARR RM. A new perspective on NAFLD: focusing on lipid
droplets[J]. J Hepatol, 2022, 76(4): 934-945. DOI: 10.1016/j.jhep.2021.11.009.

[4] POLYZOS S A, KOUNTOURAS J, MANTZOROS C S. Obesity and nonal-
coholic fatty liver disease: from pathophysiology to therapeutics[J]. Metabolism,
2019, 92: 82-97. DOI: 10.1016/j.metabol.2018.11.014.

[5] YOUNOSSI Z, ANSTEE Q M, MARIETTI M, et al. Global burden of
NAFLD and NASH: trends, predictions, risk factors and prevention[J]. Nat Rev
Gastroenterol Hepatol, 2018, 15(1): 11-20. DOI: 10.1038/nrgastro.2017.109.

[6] CHEN K, SHEN Z W, GU W J, et al. Prevalence of obesity and asso-
ciated complications in China: a cross-sectional, real-world study in 15.8
million adults[J]. Diabetes Obes Metab, 2023, 25(11): 3390-3399. DOI:
10.1111/dom.15238.

chinarxiv.org/items/chinaxiv-202501.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202501.00033


[7] LEE S W, SON J Y, KIM J M, et al. Body fat distribution is more predictive
of all-cause mortality than overall adiposity[J]. Diabetes Obes Metab, 2018,
20(1): 141-147. DOI: 10.1111/dom.13050.

[8] GAROFALO C, BORRELLI S, MINUTOLO R, et al. A systematic re-
view and meta-analysis suggests obesity predicts onset of chronic kidney dis-
ease in the general population[J]. Kidney Int, 2017, 91(5): 1224-1235. DOI:
10.1016/j.kint.2016.12.013.

[9] MAN R E, SABANAYAGAM C, CHIANG P P, et al. Differential associa-
tion of generalized and abdominal obesity with diabetic retinopathy in Asian
patients with type 2 diabetes[J]. JAMA Ophthalmol, 2016, 134(3): 251-257.
DOI: 10.1001/jamaophthalmol.2015.5103.

[10] AMATOM C, GIORDANO C, GALIA M, et al. Visceral adiposity index[J].
Diabetes Care, 2010, 33(4): 920-922. DOI: 10.2337/dc09-1825.

[11] NIE Q, MENG C Q, LIU H X, et al. Comparison of different obesity indices
and visceral adiposity index for predicting non-alcoholic fatty liver disease in
the elderly[J]. Chinese Journal of Gerontology, 2024, 44(6): 1321-1325.

[12] WANG H Y, LIU Y P, FU H M, et al. Predictive value of visceral adiposity
index and lipid accumulation product for metabolically associated fatty liver
disease in non-overweight/obese individuals[J]. Chinese Journal of Health Man-
agement, 2023, 17(11): 848-853. DOI: 10.3760/cma.j.cn115624-20230615-00375.

[13] ELISHA B, MESSIER V, KARELIS A, et al. The Visceral Adiposity In-
dex: Relationship with cardiometabolic risk factors in obese and overweight
postmenopausal women—a MONET group study[J]. Appl Physiol Nutr Metab,
2013, 38(8): 892-899. DOI: 10.1139/apnm-2012-0307.

[14] KAISINGER L R, KENTISTOU K A, STANKOVIC S, et al. Large-scale ex-
ome sequence analysis identifies sex- and age-specific determinants of obesity[J].
Cell Genom, 2023, 3(8): 100362. DOI: 10.1016/j.xgen.2023.100362.

[15] XIA M F, CHEN Y, LIN H D, et al. A indicator of visceral adipose dysfunc-
tion to evaluate metabolic health in adult Chinese[J]. Sci Rep, 2016, 6: 38214.
DOI: 10.1038/srep38214.

[16] CHEN X Y, SHI F X, XIAO J, et al. Associations between abdominal
obesity indices and nonalcoholic fatty liver disease: Chinese visceral adiposity
index[J]. Front Endocrinol, 2022, 13: 831960. DOI: 10.3389/fendo.2022.831960.

[17] LI R F, LIU J, HAN P, et al. Associations between abdominal obesity
indices and pathological features of non-alcoholic fatty liver disease: Chinese
visceral adiposity index[J]. J Gastroenterol Hepatol, 2023, 38(8): 1316-1324.
DOI: 10.1111/jgh.16196.

[18] LIU Z Y, HUANG Q, DENG B, et al. Elevated Chinese visceral adiposity in-
dex increases the risk of stroke in Chinese patients with metabolic syndrome[J].
Front Endocrinol, 2023, 14: 1218905. DOI: 10.3389/fendo.2023.1218905.

chinarxiv.org/items/chinaxiv-202501.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202501.00033


[19] REN Y C, CHENG L L, QIE R R, et al. Dose-response association of
Chinese visceral adiposity index with comorbidity of hypertension and diabetes
mellitus among elderly people[J]. Front Endocrinol, 2023, 14: 1187381. DOI:
10.3389/fendo.2023.1187381.

[20] REN Y C, HU Q, LI Z, et al. Dose-response association between
Chinese visceral adiposity index and cardiovascular disease: a national
prospective cohort study[J]. Front Endocrinol, 2024, 15: 1284144. DOI:
10.3389/fendo.2024.1284144.

[21] ZHANG Z L, ZHAO L, LU Y T, et al. Association between Chinese visceral
adiposity index and risk of stroke incidence in middle-aged and elderly Chinese
population: evidence from a large national cohort study[J]. J Transl Med, 2023,
21(1): 518. DOI: 10.1186/s12967-023-04309-x.

[22] MAN S, DENG Y H, MA Y, et al. Prevalence of liver steatosis and fibrosis
in the general population and various high-risk populations: a nationwide study
with 5.7 million adults in China[J]. Gastroenterology, 2023, 165(4): 1025-1040.
DOI: 10.1053/j.gastro.2023.05.053.

[23] BEDOGNI G, MIGLIOLI L, MASUTTI F, et al. Prevalence of and risk fac-
tors for nonalcoholic fatty liver disease: the dionysos nutrition and liver study[J].
Hepatology, 2005, 42(1): 44-52. DOI: 10.1002/hep.20734.

[24] SZCZEPANIAK L S, NURENBERG P, LEONARD D, et al. Magnetic
resonance spectroscopy to measure hepatic triglyceride content: prevalence of
hepatic steatosis in the general population[J]. Am J Physiol Endocrinol Metab,
2005, 288(2): E462-E468. DOI: 10.1152/ajpendo.00064.2004.

[25] BUSETTO L, DICKER D, FRÜHBECK G, et al. A new framework for
the diagnosis, staging and management of obesity in adults[J]. Nat Med, 2024,
30(9): 2395-2399. DOI: 10.1038/s41591-024-03095-3.

[26] LAM B C, KOH G C, CHEN C, et al. Comparison of Body Mass Index
(BMI), Body Adiposity Index (BAI), Waist Circumference (WC), Waist-To-Hip
Ratio (WHR) and Waist-To-Height Ratio (WHtR) as predictors of cardiovascu-
lar disease risk factors in an adult population in Singapore[J]. PLoS One, 2015,
10(4): e0122985. DOI: 10.1371/journal.pone.0122985.

[27] PICHÉ M E, TCHERNOF A, DESPRÉS J P. Obesity phenotypes, dia-
betes, and cardiovascular diseases[J]. Circ Res, 2020, 126(11): 1477-1500. DOI:
10.1161/CIRCRESAHA.120.316101.

[28] GARVEY W T, MECHANICK J I, BRETT E M, et al. American associa-
tion of clinical endocrinologists and American college of endocrinology compre-
hensive clinical practice guidelines for medical care of patients with obesity[J].
Endocr Pract, 2016, 22(Suppl 3): 1-203. DOI: 10.4158/EP161365.GL.

[29] WANG L N, GAO P F, CAO F, et al. Analysis of prevalence and influencing
factors of non-alcoholic fatty liver disease in different sex populations[J]. Chinese
General Practice, 2023, 26(33): 4169-4175.

chinarxiv.org/items/chinaxiv-202501.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202501.00033


[30] PALMER B F, CLEGG D J. The sexual dimorphism of obesity[J]. Mol Cell
Endocrinol, 2015, 402: 113-119. DOI: 10.1016/j.mce.2014.11.029.

Received: August 3, 2024; Revised: November 10, 2024
Edited by: JIA Mengmeng

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv — Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202501.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202501.00033

	Post-print: A Retrospective Cohort Study on Chinese Visceral Adiposity Index and Risk of Fatty Liver Disease
	Abstract
	Full Text
	A Retrospective Cohort Study of the Chinese Visceral Adiposity Index and Risk of Fatty Liver
	Abstract

	Introduction
	1.1 Study Population
	1.2 Data Collection and Follow-up
	1.3 Statistical Analysis

	Results
	2.1 Baseline Characteristics of Participants
	2.2 Comparison of Baseline Clinical Data
	2.3 Association Between VAI, CVAI and Fatty Liver Incidence
	2.4 Predictive Value of VAI and CVAI for Fatty Liver Incidence
	2.5 Stratified Analysis by Covariates

	Discussion
	References



