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Depression is a common psychosomatic disorder in clinical practice and may soon become the largest disease burden globally.
Studies have focused on the association between obesity and depression but presented controversial results. This study is aimed
at exploring the dose-response correlation between Chinese visceral adiposity index (CVAI) and depressive symptoms and the
mediating effect of sleep time and life satisfaction in this relationship. We include 4149 individuals aged ≥45 years from wave
2011 and wave 2015 of China Health and Retirement Longitudinal Study (CHARLS), using restricted cubic spline (RCS) to
examine possible nonlinear correlation and serial multiple mediation model to examine the mediating effect of sleep time and
life satisfaction. Results indicate that there is a significant negative linear correlation between CVAI and depressive symptoms,
and each IQR increment in CVAI is associated with 11% lower risk of depressive symptoms. About 50.00% (indirect effect/
total effect) of the significant association between CVAI and depressive symptoms is mediated by sleep time and life
satisfaction, with life satisfaction playing a relatively major role. Properly visceral adiposity may be protective against
depressive symptoms. It could be feasible to alleviate the depressive symptoms in people with too low visceral adiposity by
improving their life satisfaction.

1. Introduction

As a common psychosomatic disorder in clinical practice,
depression is characterized by continuous and persistent
depressed mood, lack of interest, loss of energy, and slowed
thinking, with high incidence, high relapse rate, high disabil-

ity rate, high suicide rate, and low cure rate [1]. A meta-
analysis indicates that the population suffering from major
depression will increase by 27.6% globally due to the
COVID-19 pandemic (“Global prevalence and burden of
depressive and anxiety disorders in 204 countries and terri-
tories in 2020 due to the COVID-19 pandemic,” 2021).
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According to the World Health Organization, depression is
expected to surpass oncological and cardiovascular diseases
as the largest disease burden worldwide by 2030. Studies
show that depression is associated with reduced physical
and psychological functioning, decreased quality of life,
and increased suicidal ideation, which seriously effect the
physical and mental health of patients [2, 3]. The risk of
depression is higher in middle-aged and elderly population
because of ageing, degenerative changes in body functions,
and changes of social role. Moreover, it is challenging to
diagnose and treat depression due to the combination with
various underlying diseases [4].

With the increasing number of obese population, the
relationship between obesity and depression is gaining atten-
tion. According to studies, homeostatic adjustments (includ-
ing immunoinflammatory activation, hypothalamic-
pituitary-adrenal axis, neuroendocrine regulators of energy
metabolism such as leptin and insulin, and microbiome),
brain circuitries integrating homeostatic and mood regula-
tory responses may be common biological mechanisms
between obesity and depression [5]. Presently, relevant clin-
ical studies have focused mostly on children and adolescents.
A Sweden cohort study of 12,507 participants confirmed
that obesity was associated with anxiety/depression risks in
children and adolescents [6]. A meta-analysis of 69,893 sub-
jects showed that obesity increased the risk of depression in
children and adolescents compared to healthy controls
(OR = 1:851, 95% CI=1.410-2.429) [7]. Few studies have
looked at the middle-aged and elderly population, and the
findings of these studies were controversial. Based on the
data from the Health and Retirement Study [8], overweight
and obese populations were more likely to develop depres-
sive symptoms (HR = 1:13, 95% CI = 1:04‐1:23; HR = 1.09,
95% CI = 1:01‐1:18, respectively) compared to population
with normal weight. However, Luo et al. suggested that
obese male had lower risk of depressive symptoms compared
to those with normal BMI (HR = 0:506, 95% CI = 0:347‐
0:736) [9].

BMI and waist circumference (WC) are the most com-
monly used indicators in current studies on the link between
obesity and depression; however, they do not accurately
reflect visceral fat content. The visceral adiposity index
(CVAI) is a novel body fat index proposed by Xia et al.
and is calculated using age, BMI, WC, triglyceride (TG),
and high-density lipoprotein cholesterol (HDL-C), being
considered a reliable index for evaluating visceral fat in Chi-
nese population [10]. Previous studies suggest that CVAI
has higher disease predictive efficacy compared to BMI,
WC, or body shape index [11]. Multiple studies have shown
that life satisfaction and sleep disorder have a significant
impact on middle-aged and elderly people’s health and life
quality, and both have a high correlation with depression
and obesity [12–15].

Based on the China Health and Retirement Longitudinal
Study (CHARLS) database in a prospective cohort, this
study is aimed at investigating the efficacy of CVAI in pre-
dicting new-onset depression and the dose-response rela-
tionship between them, as well as the mediating effect of
sleep time and life satisfaction in the relationship between

CVAI and depressive symptoms, so as to better understand
the correlation between obesity and depressive symptoms
in middle-aged and elderly people.

2. Material and Methods

2.1. Study Population. Study data were collected from
CHARLS, approved by Peking University Ethical Review
Committee (IRB00001052–11,015), and a freely accessible
database at http://charls.pku.edu.cn/en. CHARLS integrated
an extensive amount of data from nationwide participants
including basic information, family structure, physical con-
dition, health care and insurance, work and pension, income
and expenditure, housing, and laboratory examination [16].
Participants of 45 years of age or older from 450 villages/
communities in 28 provinces (autonomous regions and
municipalities) were surveyed. And 12,241 households with
21,097 participants were included in CHARLS by 2015 in
total. Written informed consent was signed by all partici-
pants. It was a reliable source for researching the health con-
ditions and possible risk factors for the middle-aged and
elderly people.

Samples of fasting venous blood were taken by trained
staff and then tested on-site or preserved and transferred
to the central lab for further laboratory testing. Enzyme col-
orimetric assay was employed to assess glucose, total choles-
terol (TC), TG, low-density lipoprotein cholesterol (LDL-C),
and HDL-C.

This study was conceived as a retrospective longitudinal
cohort study based on data from CHARLS. The primary
objective was to investigate the relationship between the
baseline status of the CVAI and the incidence of new-onset
depression symptoms. This study selected participants
according to the following inclusion criteria: age ≥ 45 years;
with no depressive symptoms at baseline; full basic data such
as gender, level of education, marital status, and location; full
data of fasting blood glucose. A total of 4,149 qualified par-
ticipants were eventually included.

2.2. Measurement

2.2.1. Assessment of VAI. The distribution and function of fat
could be indicated by VAI, an empirical-mathematical
model combining anthropometric (age, BMI, and WC) and
functional (TG and HDL) factors. Specific formulas were
proposed to compute the VAI score for the Chinese popula-
tion [17]:

Chinese male:

CVAI = −267:93 + 0:68 × age + 0:03 × BMI + 4:00 ×WC
+ 22:00 × log 10 TGð Þ − 16:32 × HDL‐C:

ð1Þ

Chinese female:

CVAI = −187:32 + 1:71 × age + 4:23 × BMI + 1:12 ×WC
+ 39:76 × log 10 TGð Þ − 11:66 × HDL‐C:

ð2Þ

2 Depression and Anxiety

http://charls.pku.edu.cn/en


2.2.2. Assessment of Depressive Symptoms. The 10-item CES-
D was used for depressive symptom assessment [18]. It pro-
vided four options for each item, ranging from 0 to 3 (“rarely
or none of the time” to “all of the time”). Eight items mea-
suring depressive affect/somatic symptoms scored ranging
from 0 to 3, while two items measuring positive affect scored
reversely. CES-D scored ranging from 0 to 30, and a higher
score indicated more depressive symptoms.

2.2.3. Assessment of Mediating Variables. The following var-
iables were included in the mediation model:

Sleep time: average sleep duration at night of partici-
pants in the previous month that was collected from ques-
tionnaire and analyzed as continuous variable.

Life satisfaction: degree of life satisfaction evaluated by
participants that was collected from a questionnaire with
5-point Likert scale ranging from 1 to 5, and a higher score
indicated less life satisfied.

2.2.4. Assessment of Covariates. The analyses were adjusted
for sociodemographic factors, health-related activities, and
anthropometric data. Age, gender, education (primary
school or below, high school, college or above), location
(city/town, village), marital status (nonmarried, married),
and diabetes (yes, no) were all included as demographic var-
iables. Variables such as smoking status, drinking status, and
sleep time were included as health-related activities. All the
data were collected from self-reported questionnaires. Using
an Omron HEM-7200 sphygmomanometer, the average sys-
tolic blood pressure (SBP) and diastolic blood pressure
(DBP) were calculated as the mean of the three measure-
ments and used as anthropometric data.

2.3. Statistical Analysis. All statistical analyses were com-
pleted with R 4.1.3. Statistical significance was defined as a
two-tailed P < 0:05. Data were expressed with mean (stan-
dard deviation (SD)) or median (interquartile range (IQR))
for continuous variables and percentages for categorical var-
iables. Baseline characteristics and the incidence of depres-
sive symptoms were assessed with the ANOVA, Kruskal-
Wallis, or chi-square tests after grouping by CVAI quartile.
Odds ratio (OR) with 95% confidence interval (CI) of CVAI
for depressive symptoms was calculated with three logistic
models, including an unadjusted crude model (model 1); a
model adjusted for age, gender, education, location, and
marital status (model 2); and a model further adjusted for
smoking status, drinking status, sleep time, SBP, and DBP
(model 3). Results from models were expressed with ORs
and 95% CIs. The ability of the CVAI at baseline to predict
the risk of depressive symptoms at follow-up was evaluated
using the area under the receiver operating characteristic
(ROC) curve (AUC). Interaction analysis was performed to
determine the effects of changes in sociodemographic factors
and health-related activities on the association between
CVAI and depressive symptoms. The restricted cubic splines
(R package “rms”) were used to explore the dose-response
and potential nonlinear relationships between CVAI and
depressive symptoms [19].

The mediating effects of sleep time and life satisfaction
on the association between CVAI and depressive symptoms
were examined with a serial multiple mediation model (R
package “bruceR”). And the statistical significance of the
mediation effects was examined with the bootstrap
method [20].

3. Results

3.1. Baseline Characteristics. Characteristics of the study
population based on CVAI quartile are shown in Table 1.
Among the included 4,149 participants, 932 (22.46%) indi-
viduals presented depressive symptoms (CES‐D ≥ 10). We
found that higher CVAI levels are associated with higher
probability of older, female, live in village, ex-smoker, non-
drinking, and diabetes, as well as higher levels of life satisfac-
tion, SBP, DBP, BMI, WC, fasting glucose, TG, and HDL-C.

3.2. Dose-Response Relationship between CVAI and
Depressive Symptoms. Quartiles of the CVAI index and the
correlation between CVAI and the risk of depressive symp-
toms are shown in Table 2. Compared to the baseline CVAI
quartile group (Q1), the Q2 group presented reduced risk of
depressive symptoms (OR, 0.76; 95% CI, 0.62-0.95) in model
2. The same result was also observed in the Q2 group (OR,
0.76; 95% CI, 0.61-0.95) after adjusting for age, gender, edu-
cation level, location, marital status, smoking status, drink-
ing status, sleep time, diabetes history, SBP, and DBP.
Although the quartile 3 and quartile 4 OR values were lower
than reference (quartile 1), the 95% CI showed a nonsignif-
icant result, and the risk of depressive symptoms did not
increase progressively with the quartiles of the CVAI index
(P for trend = 0.199). Moreover, we found that CVAI was
significantly correlated to depressive symptoms when ana-
lyzed as continuous variable (OR, 0.89; 95% CI, 0.79-0.98).
Figure 1(a) presents the dose-response curve of CVAI and
the risk of depressive symptom. Our findings suggested a
U-shaped relationship between CVAI and depressive symp-
toms, rather than a clear dose-response relationship
(P = 0:673, P for nonlinear = 0.455). After excluding the
top 2.5% and bottom 2.5% of CVAI values, the U-shaped
relationship between CVAI and depressive symptoms
remained unchanged (Figure 1(b)). This suggested that even
after removing extreme values, the U-shaped pattern
remained consistent. The risk of developing depressive
symptoms continuously decreased as CVAI gradually
increased. However, there was no significant association
between them if CVAI exceeded 60.87.

3.3. Serial Multiple Mediation. Four statistically significant
paths were determined using serial multiple model analysis
(Figure 2). Age, gender, education level, location, marital
status, smoking status, drinking status, sleep time, diabetes,
SBP, and DBP were all examined as covariates. Results from
the serial multiple mediation are shown in Table 3. Sleep
time (a1b1; effect = −0:00, 95% CI: -0.001 to -0.000) and life
satisfaction (a2b2; effect = −0:001, 95% CI: -0.001 to -0.000)
presented mediating effects on the association between
CVAI and depressive symptoms. The path of sleep time
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and life satisfaction (a1∗d12∗b2, effect = −0:000, 95% CI:
-0.003 to 0.000) showed that there were statistically signifi-
cant serial multiple mediator effects between CVAI and
depressive symptoms. We proposed that a significant corre-
lation between the CVAI index and depressive symptoms
was mediated by a number of factors such as sleep time
and life satisfaction (50.00% indirect effect/total effect), with
the latter factor having a relatively significant influence.

3.4. Stratified Analysis. The participants were grouped by
characteristics to determine whether the CVAI index would
influence the risk of depressive symptoms among the various
subgroups. The influence of the CVAI index on the risk of
depressive symptoms was not consistent among subgroups,
according to the results. There was a substantial link
between age and CVAI (P for interaction 0.001). Each IQR
increase in CVAI was associated with 13.7% (95% CI:
0.026-0.234) decreased risk of depressive symptoms for par-
ticipants aged < 65, but not for participants aged ≥ 65
(Figure 3).

4. Discussions

This study explored the association between CVAI and
depressive symptoms based on the data from CHARLS in
2011 and 2015. To the best of our knowledge, this was the
first study investigating such association in a large-scale pop-
ulation with restricted cubic spline analysis. In addition, we
further investigated the mediating effect of sleep time and
life satisfaction on the relationship between CVAI and
depressive symptoms. We found that the participants with
depressive symptoms were more likely to be female, non-
married, less educated, living in city/town, less life satisfied,
nondrinker, nonsmoker, less slept, and lower BMI. After
adjusting for all covariates, CVAI levels were negatively
associated with the risk of depressive symptoms. Restricted
cubic spline regression showed a U-shaped relationship
between CVAI and the risk of depressive symptoms. Strati-
fied analysis showed that participants younger than 65 years
would benefit more from CVAI index. Serial multiple medi-
ation model indicated that approximately 50.00% (indirect
effect/total effect) of the significant association between
CVAI and depressive symptoms was mediated by factors
such as sleep time and life satisfaction, with life satisfaction
playing a comparatively significant role.

Although depression had been linked to genetic, physio-
logical, and psychosocial factors, its pathogenesis was not yet
entirely understood. Previous studies suggested a comorbid-
ity between depressive symptoms and obesity and confirmed
their common biological mechanisms, including inflamma-
tion, poor glycemic control, and dysregulation of the
hypothalamic-pituitary-adrenal axis [21, 22]. However,
there was a lack of high-quality prospective cohort studies,
while cross-sectional studies could not conclude the cause-
and-effect relationship between depressive symptoms and
obesity. In addition, some clinical studies suggested contro-
versial findings on the relationship between depressive
symptoms and obesity when using BMI and waist circumfer-
ence as indexes of obesity. A meta-analysis with 204,507 par-
ticipants suggested a significant positive association between
depressive symptoms and obesity (OR = 1:26; 95% CI; 1.17–
1.36, P ≤ 0:001). But a cross-sectional study from South
Korea came to the opposite conclusion: the higher the
BMI, the lower the risk of depressive symptoms [23].
According to a UK study, neither depression nor obesity
was linked to an increased incidence of MDE (major depres-
sive episodes) [24]. Therefore, further research into the asso-
ciation between obesity and depressive symptoms was
necessary.

A growing number of studies confirm that, compared to
BMI and WC, abdominal obesity is a more reliable predictor
for the risk of diseases such as cardiovascular and metabolic
diseases. Similar findings have been concluded in studies
related to depression. A cross-sectional study with 65,648
participants suggested that visceral fat distribution was a
key mediator on the relationship between obesity and
depression. However, a higher BMI was not independently
correlated with depressive symptoms [25]. VAI is an impor-
tant indicator in assessing visceral adiposity and is a reliable
predictor for various metabolic diseases such as cardiometa-
bolic disorders, diabetes, and nonalcoholic fatty liver disease
[26, 27]. Few previous studies have examined the association
between VAI and the risk of depression symptoms, and no
studies examined their dose-response relationship. Lei et al.
suggested that the clinical depression increased by 14% with
each one unit increase in VAI (OR = 1:14, 95% CI: 1.04-
1.25). A higher VAI score was associated with higher risk
of developing depression [28]. Cho et al. suggested similar
findings [29]. However, our study suggested a significant
negative correlation between CVAI and the risk of depres-
sive symptoms. These different results could be explained

Table 2: Association between CVAI and the risk of depressive symptoms in the CHARLS.

Model 1 P Model 2 P Model 3 P

CVAI per IQR 0.982 [0.897, 1.074] 0.691 0.893 [0.810, 0.986] 0.026 0.885 [0.798, 0.981] 0.020

Q1 (≤63.2) Ref Ref Ref

Q2 (≤93.9) 0.900 [0.730, 1.110] 0.320 0.760 [0.620, 0.950] 0.015 0.760 [0.610, 0.950] 0.015

Q3 (≤126.0) 0.970 [0.790, 1.200] 0.802 0.810 [0.650, 1.000] 0.053 0.810 [0.640, 1.010] 0.058

Q4 (≤263.0) 1.020 [0.830, 1.250] 0.826 0.840 [0.670, 1.050] 0.121 0.830 [0.660, 1.040] 0.106

P for trend 0.657 0.222 0.199

Note: model 1 contained only independent variables; model 2 adjusted for age, gender, level of education, location, and marital status; model 3 adjusted further
for smoking status, drinking status, sleep time, SBP, and DBP (model 3). Abbreviations: CVAI = Chinese visceral adiposity index; IQR = interquartile range.
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as follows: (1) different study populations: Lei’s study
included U.S. adults ≥ 18 years, and Cho’s study included
the general Korean population without age restriction, while
this study included middle-aged and elderly Chinese ≥ 45
years; (2) different diagnostic criteria for depression: Lei
used a PHQ-9 score ≥ 10 as the criterion for depression,
and Cho used a total BDI score ≥ 16 as the criterion for hav-
ing clinical depressive symptoms, while our study used the
CES-D 10 scale to assess the severity of depressive symp-
toms; and (3) different confounders adjusted: Lei adjusted

various factors such as gender, age, race, education level,
marital status, diabetes, family income-to-poverty ratio,
self-reported chronic diseases, WC, BMI, smoking status,
dietary intake in a 24 h period, lipid indexes, vitamin D, gly-
cohemoglobin, and fasting blood glucose; Cho adjusted fac-
tors including gender, age, BMI, total abdominal fat,
hypertension, and diabetes mellitus, while this study
adjusted factors including age, gender, education level, loca-
tion, marital status, diabetes mellitus, smoking status, drink-
ing status, blood pressure, and sleep time. Therefore,
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Figure 1: (a) represents the relationship between the CVAI index and the risk of depressive symptoms in restricted cubic spline. (b)
represents after excluding the top 2.5% and bottom 2.5% of CVAI values, the relationship between CVAI and depressive symptoms in
restricted cubic spline. Age, gender, education level, location, marital status, smoking status, drinking status, sleep time, diabetes, SBP,
and DBP were adjusted in the model.
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differences in research approaches, age of participants, and
cultural backgrounds might provide possible explanation
for these disparate findings.

In our study, we found that there was a U-shaped rela-
tionship between CVAI and the risk of depressive symp-
toms. It can be interpreted that an appropriate amount of
visceral fat is associated with lower depressive symptoms.
This finding is critical because it challenges the conventional
belief that high visceral fat level is always harmful to health.
Some previous epidemiological studies on elderly adults sug-
gested findings that were in line with our study. Ho et al.
[30] analyzed the cross-sectional data of 2604 community-
dwelling Chinese ≥ 55 years and found that participants with
moderate to high BMI had lower risk of depression com-
pared to those with normal BMI. Palinkas et al. [31] sug-
gested similar conclusions based on data from the U.S.
population. “Jolly fat” hypothesis [32] and the dietary habit
of obese population might help to explain these findings.
Obesity implied an adequate and abundant source of food
which, to some extent, might alleviate depressive symptoms
[33]. In addition, obese people might tend to consume more
carbohydrate-rich food, bringing pleasure and comfort. In
traditional Chinese beliefs, obesity in middle-aged and
elderly people is considered a symbol of health, strength,
and good fortune [34]. The well-known expression “happy
mind and fat body” originated in a Chinese classic that
appeared about 2000 years ago. Overweight or obese male
are more satisfied with their bodies [35], while long-lasting
dieting and weight loss may contribute to a high incidence
of depressive symptoms [36, 37]. And cognitive function
may mediate the relationship between appropriate levels of
visceral obesity and lower risk of depressive symptoms
[38]. Visceral fat and estrogen levels were positively associ-

ated [39]. Estrogen modulates the expression of brain-
derived neurotrophic factor and hippocampus synaptic plas-
ticity, which enhances cognitive function [40]. The improve-
ment of cognitive function may help to relieve depressive
symptoms to a certain extent [41]. Therefore, an appropriate
level of visceral fat may help to maintain a good mental state.

Most people retire at the age of 65, who are likely to
develop depressive symptoms due to their social role
changes and declined physical fitness [42]. Therefore, we
conducted age-grouped stratified analysis to explore the cor-
relation between CVAI and depressive symptoms. Results
showed that there was significant interaction between CVAI
and age (p for interaction < 0.001) and younger participants
trended to benefit more from CVAI. First, elderly people
commonly suffer from chronic pain, a contributor to daily
life inconveniences, sense of shame, social isolation, and
financial burden, which are major causes of depressive
symptoms [43, 44]. Second, long-term medication of pain-
killers may bring side effects such as urinary retention, con-
stipation, and cognitive impairment [45]. Compared to
middle-aged people, elderly ones are more likely to develop
various underlying comorbidities including cardiovascular
and respiratory diseases [46, 47]. Therefore, we speculated
that the negative effects of chronic pain and other underly-
ing diseases may have weakened the impact of CVAI on
the psychological status of elderly people.

In the serial multiple mediation model, we found that
about 50.00% of the significant association between CVAI
and depressive symptoms was mediated by life satisfaction
and sleep time, with life satisfaction playing a comparatively
major role. This could be interpreted as that compared to
participants with high CVAI; those with low CVAI were
more likely to be less satisfied with life, resulting in depres-
sive symptoms. One possible explanation is that lower level
of visceral fat implies dietary restriction and mandatory
physical activity [48], which to some extent diminish peo-
ple’s sense of well-being and satisfaction. People with higher
life satisfaction tend to feel happier, contributing to a lower
risk of depressive symptoms [49]. Previous studies suggested
that underweight was associated with decreased physical and
mental health-related quality of life [50]. And we found that
sleep time mediated the association between CVAI and
depressive symptoms, which meant that visceral fat content
might influence sleep time, leading to depressive symptoms.
One possible explanation would be that high visceral fat
content or obesity was closely linked to obstructive sleep
apnea (OSA), which would seriously affect the duration
and quality of sleep [51]. Sleep deprivation would contribute
to the development of depression [52]. Therefore, guaran-
teed sleep time and quality might help lower the risk of obe-
sity and depression [53]. Our findings suggested that
improving life satisfaction and sleep time might alleviate
depressive symptoms in middle-aged and elderly people
with low body fat.

4.1. Strengths. First, it was a prospective cohort study cover-
ing a large and representative population sample from rural
China, with reliable conclusion; second, we explored the
mediating effect of sleep time and life satisfaction on the

Te result of stratifed analysis
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Figure 2: Path diagram of the serial mediating effects of sleep time
and life satisfaction on the relationship between CVAI index and
depressive symptoms.
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association between CVAI and depressive symptoms, which
might provide a different perspective on the alleviation of
depressive symptoms.

4.2. Limitations. First, the diagnosis of depression was based
on the timing of self-reported depressive symptoms in the
previous week, which might be subject to recall bias; second,
due to limited data, we were unable to account for all poten-
tial confounders, such as dietary intakes and physical activi-
ties; third, the study population was middle-aged and elderly
people, and it was still unknown whether the findings could
be generalized to other age groups, such as adults under 45
years old or children and adolescents. Future cohort studies
with larger samples and wider population coverage are
needed to better elucidate the correlation between visceral
adiposity and the risk of depressive symptoms. Finally, it
should be noted that although CVAI is a useful index for
assessing visceral fat accumulation in Asians, it does not
directly measure the amount of visceral fat like computed
tomography (CT) scans.

5. Conclusions

CVAI may be a valid indicator for identifying and predicting
depression in middle-aged and elderly population. The risk
of depressive symptoms decreases with the increase of
CVAI, so appropriate visceral adiposity may help with
depression prevention. Middle-aged and elderly people with
lower visceral adiposity may need closer attention for early
detection of depressive symptoms. Our study confirms that
life satisfaction predominantly mediates the association
between CVAI and depressive symptoms. Improving life sat-
isfaction may help alleviate depressive symptoms in middle-
aged and elderly Chinese with lower CVAI.
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