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Association between triglyceride glucose D
index and depression in polycystic ovary
syndrome
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Abstract

Objective The relationship between the triglyceride glucose (TyG) index and the incidence of depression in
populations with polycystic ovary syndrome (PCOS) remains unclear. This study aims to investigate the relationship
between the TyG index and depression incidence in PCOS populations.

Methods We conducted a study on 725 women aged 18 to 45 who visited our hospital from January 2021 to
December 2023. Demographic and anthropometric data were collected, and serum assays were performed. The
Center for Epidemiologic Studies Depression Scale (CES-D) was used to assess the past week's feelings and determine
depression status. Statistical methods such as binary logistic regression analysis were used to analyze the relationship
between the TyG index, Homeostatic model assessment insulin resistance index(HOMA-IR), and depression in

PCOS patients. The TyG index, HOMA-IR, was tested for its ability to predict depression using receiver operating
characteristic (ROC) curves.

Results In logistic regression models, a significant positive association was observed between the TyG index and
depression after the adjusted analysis(4.552(2.975 ~6.966), P<0.001). Compared to HOMA-IR(1.224(1.122 ~ 1.336),
P<0.001), the TyG index was a more significant risk factor for depression. ROC analysis showed that the AUC of the TyG
index(0.724, 0.684 ~0.765) was higher than the HOMA-IR(0.698,0.656~0.74).

Conclusions A high TyG index was associated with higher odds of having depression in the population with PCOS.
This indicated that the TyG index may be an independent predictor of depression development.
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Introduction

Polycystic ovary syndrome(PCOS) is a common gyneco-
logical endocrine disorder that affects women of child-
bearing age worldwide. Its typical symptoms include
menstrual abnormalities, hyperandrogenism, and poly-
cystic ovary-like changes detected by ultrasound [1].
At the same time, patients often present with infertility,
obesity, insulin resistance(IR), and dyslipidemia, which
are associated with an increased risk of type 2 diabetes,
cardiovascular disease, and endometrial cancer [2-4].
In addition, PCOS patients are often affected by various
mental health disorders. Studies have shown that the
risk of depression in PCOS patients may have been 3-8
times higher than that of normal individuals [5]. Depres-
sion is significantly associated with decreased function
and quality of life, as well as increased mortality, posing
a significant challenge to clinical and public health [6, 7].
It is estimated that depression will become the leading
cause of disability burden globally by 2030 [8]. Therefore,
actively identifying and early screening of PCOS patients
at risk of depression, as well as timely intervention to
address risk factors, are crucial for reducing the inci-
dence of depression and alleviating the global healthcare
burden.

IR [9] is the pathophysiological core of PCOS, and
metabolic dysfunction is one of the consequences. Its
pathogenesis may be related to low-grade inflamma-
tion [10], oxidative stress [11, 12], DNA methylation
[13], and abnormal glucose and lipid metabolism. Some
studies [14—16] also indicate that IR itself is an indepen-
dent risk factor for depression apart from diabetes. The
gold standard for evaluating IR in clinical practice is the
hyperinsulinemic-euglycemic clamp (HEC). Although
HEC is the gold standard for evaluating IR, its complex,
expensive, and time-consuming detection method makes
it unsuitable for large-scale clinical practice and epide-
miological research. In recent years, the TyG index [17,
18] has emerged as a new indicator for assessing IR sta-
tus and shows strong concordance with the traditional
gold standard for assessing IR. The research conducted
by Jihoon Oh et al. [19] has revealed a significant asso-
ciation between high triglyceride(TG) levels and depres-
sion among adult women. It has also been reported [20]
that elevated TyG levels are strongly associated with an
increased risk of depression and could serve as a reliable
biomarker for assessing depression risk. However, the
relationship between the TyG index and depression in
patients with PCOS is still unclear. Therefore, this study
aims to explore the relationship between the TyG index
and depression in patients with PCOS of childbearing
age.
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Materials and methods

Research subjects

This cross-sectional study was conducted on women who
came to the Gynecological Clinic of the People’s Hos-
pital of Yuyao in Ningbo, Zhejiang province of the Peo-
ple’s Republic of China, from January 2021 to December
2023. According to the inclusion and exclusion criteria,
725 PCOS patients were ultimately selected. The inclu-
sion criteria for PCOS were as follows: 1)Age range of
18 to 45 years old; 2) Diagnosed with PCOS according to
the 2003 Rotterdam diagnostic criteria [1]: (1) oligo- or
anovulation; (2) clinical and/or biochemical hyperan-
drogenism; (3) polycystic morphology of the ovary on
ultrasound examination (at least 12 follicles 2—9mmin
diameter and/or > 10 ml volume per ovary); 3)Prior diag-
nosis of depression but had not taken antidepressants in
the past three months were included in the study; 4) The
patient agreed to participate in this study and signed an
informed consent form. Patients with these conditions
excluded: 1) Diagnosed with diabetes in the past, except
for those who found diabetes in the Gynecological Clinic
for the first time; took insulin sensitizers(rosiglitazone,
pioglitazone, metformin, and liraglutide)in the past six
months prior; 2) Pregnant or lactating women; 3) comor-
bid serious physical illnesses: severe hepatic or renal
insufficiency, malignant tumors, autoimmune disorders
such as systemic lupus erythematosus, ankylosing spon-
dylitis; 4) took drugs in the past three months: such as
steroids(Dexamethasone, = methylprednisolone, etc.);
sedatives(Diazepam, clonazepam, estazolam, lorazepam,
etc.), antidepressants(Sertraline, fluoxetine, venlafaxine,
etc.), antiepileptic drugs(Maxipine, phenytoin sodium),
oral contraceptives, anti-triglyceride drugs: fenofibrate
and omega-3, etc.

Ascertainment of depression

The Center for Epidemiologic Studies Depression Scale
(CES-D) was used to assess the depression scale [21] of
the past week’s feelings and determine depression status.
The CES-D is a 20-item instrument with each item rated
on a four-point scale: 0="“not at all or less than one day
in the last week,” 1=“1-2 days in the last week’, 2="3-4
days in the last week’, 3="“5-7 days in the last week” The
total score ranges from 0 to 60, and >16 is considered
depression [22-24].

Covariates

The analysis incorporated various covariates, including
socioeconomic and demographic factors (age, height,
weight, BMI, hirsutism, acne, infertility, annual house-
hold income, education level), as well as laboratory test
results (serum triglyceride(TG), total cholesterol(TC),
high-density lipoprotein cholesterol(HDL-C), low-den-
sity lipoprotein cholesterol(LDL-C), and uric acid(UC),
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sex hormone levels (estradiol(E,), progesterone(P),
follicle-stimulating hormone(FSH), luteinizing

hormone(LH), testosterone(T), prolactin(PRL)).

Generally, the height and weight of the research sub-
jects were measured by dedicated personnel. The patient
measured their height and weight on an empty stom-
ach in the morning, taking off their outer clothing and
shoes. Simultaneously calculate BMI: weight (kg)/height >
(m?). Evaluate nine parts of the body based on the modi-
fied Ferriman Gallway score (mF-G score) [25] for Asian
women. For Chinese women, a score greater than four
will be diagnosed as hirsutism, or a total score of two for
three parts, including the upper lip, lower abdomen, and
inner thigh, can also be diagnosed. According to the Pills-
bury classification system [26] for acne, 0 points indicate
no acne, 1-2 points indicate mild acne and 3-5 points
indicate moderate cystic acne. A score of 1 or higher is
considered positive. Infertility [27] is defined as the fail-
ure to achieve a clinical pregnancy after 12 months or
more of regularly unprotected sexual intercourse. The
sampling time of the subjects was the 2nd to 4th day of
the menstrual cycle or when they came to the Gyneco-
logical Clinic of the hospital for amenorrhea. Blood sam-
ples were collected in the morning after fasting overnight
for at least 8 h. Serum concentrations of FSH, LH, E,,
PRL, T, P, and fasting insulin were determined by using a
chemiluminescence immunoassay(Abbott 12000-3, USA).
The deglycerin method(LABOSPECTO008AS, Japan) was
used to determine serum TG levels. TC and UC were
determined by using the enzymic method (LABOSPEC-
TOO08AS, Japan). Fasting blood glucose was determined
using the Hexokinase method (LABOSPECTO08AS,
Japan) and direct measurement (LABOSPECTOO08SAS,
Japan) of HDL-C and LDL-C. The intra- and inter-assay
coefficients of variation (CV) for all these were less than
5%, respectively.

Homeostatic model assessment insulin resistance
index( HOMA-IR) [28]=fasting blood glucose level
(mmol/L) * fasting insulin level (uU/mL)/22.5 is calcu-
lated. The TyG index [29] was calculated with the for-
mula: Ln [TG(mg/dL) * fasting glucose (mg/dL)/2].

Statistical analysis

All data were subjected to statistical analysis using SPSS
26.0. The normality of the variables was assessed using
either the Kolmogorov-Smirnov or Shapiro-Wilk test.
Represent data that follows a normal distribution as
mean * standard deviation was used two independent
sample t-tests for inter-group comparisons. Non-nor-
mally distributed data was described using median and
quartiles [M (P25-P75)], and inter-group comparisons
were performed using the non-parametric rank sum
test (Mann Whitney U test). Count data were expressed
in frequency and percentage (n,%), and the Pearson
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chi-square test was used for inter-group comparison.
Group comparisons based on variable normality were
conducted using Independent t-tests or Mann-Whit-
ney U-tests. Statistical methods such as binary logistic
regression analysis were used to analyze the relationship
between the TyG index, HOMA-IR, and depression in
PCOS patients. Multivariate logistic regression models
were adopted to investigate the independent associa-
tion between the TyG index, HOMA-IR, and depression
in PCOS patients. The first model (model 1) adjusted
for infertility, acne, hirsutism, age, BMI, education, and
annual family income, and the second (model 2) adjusted
for infertility, acne, hirsutism, age, BMI, education,
annual family income, HDL-C, LDL-C, UC, and TC.

Variables significantly associated with depression in
univariate logistic regression were included in multivari-
ate logistic regression. Six independent predictive factors
were identified: TyG index, infertility, acne, hirsutism,
HOMA-IR, and annual family income. The collinearity
test results indicated that all variables had variance infla-
tion factors less than 2, which suggests that collinearity
can ignored. TyG index and HOMA-IR were tested for
their ability to predict depression using receiver operat-
ing characteristic (ROC) curves. All statistical tests were
evaluated using a two-sided test, and a P-value <0.05 was
considered statistically significant for the difference being
tested.

Results
This study finally included 725 PCOS patients, 213 of
whom were assessed as depressed by CES-D, and the
incidence rate of depression was about 29.4%. The basic
sociodemographic characteristics of all participants are
shown in Table 1. The average age of the two groups
was around 28, and there was no significant difference
between the two groups. Women with depression had
higher BMI, fasting insulin, HOMA-IR, UC, and the
TyG index, and the differences were statistically signifi-
cant (P<0.05). However, HDL-C was higher in patients
without depression (P<0.05). There were significant dif-
ferences in education level and annual household income
(P<0.05). The two groups had no significant differences
in E,, P, T, PRL, LH, FSH, LDL-C, and TC levels(P>0.05).
The results of the univariate analysis are presented in
Table 2. We found that symptoms of infertility, hirsutism,
and acne in PCOS were associated with depression, while
BMI, education level, annual household income, fasting
blood glucose, fasting insulin, the TyG index, HOMA-IR,
HDL-C, TC, and UC levels were associated with depres-
sion also. Among these variables, education level, annual
household income, and HDL-C negatively correlated
with depression. The association between TyG index,
HOMA-IR, and depression is shown in Table 3. Our
study revealed that a higher TyG index was associated
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Table 1 Sociodemographic characteristics of the PCOS women with and without depression
Characteristics Depression(n=213) Non depression(n=512) Pvalue
Age(year) 27(23,31) 28(24,31) 0.296
Height(m) 1.60(1.57,1.63) 1.60(1.57,1.64) 0.151
Weight(kg) 65.00(56.00, 70.00) 60.00(52.55, 70.00) <0.001
BMI(kg/m?) 25.26(22.00,29.30) 23.28(20.86,26.96) <0.001
Acne

No 72(33.8%) 263(51.4%) <0.001

Yes 141(66.2%) 249(48.6%)
Hirsutism 0.009

No 90(42.3%) 271(52.9%)

Yes 123(57.7%) 241(47.1%)
Infertility 0.010

No 122(57.3%) 346(67.6)

Yes 91(42.7%) 166(32.4)
Annual household income (RMB yuan) 0.024

<30, 000 79(37.1) 141(27.5)

30, 000-100, 000 69(32.4) 187(36.5)

>100, 000 65(30.5) 184(35.9)
Education 0.008

Less than university 69(32.4) 131(25.6)

University 117(54.9) 276(53.9)

More than university 27(12.7) 105(20.5)
E5(pmol/L) 134.00(111.10,167.00) 131.00(106.00,167.00) 0517
P(nmol/L) 0.81(0.60,1.10) 0.90(0.60,1.10) 0.860
FSH(IU/L) 5.01(4.13,6.10) 4.92(4.13,5.90) 0.575
LH(U/L) 7.68(5.58,11.60) 8.20(5.56,11.70) 0.185
T(nmol/L) 1.74(1.39,2.22) 1.78(1.38,2.16) 0.884
PRL(ug/L) 13.90(10.00,17.60) 13.40(10.20,17.80) 0.528
Fasting blood glucose(mg/dl) 90.72(85.32,98.64) 89.82(84.60,95.94) 0.073
Fasting insulin(ulU/ml) 13.70(9.50,20.85) 10.20(7.24,14.60) <0.001
HOMA-IR 3.19(1.97,4.87) 2.26(1.55,3.35) <0.001
TG(mg/dl) 142.65(104.55,198.02) 102.78(73.76,138.22) <0.001
TyG index 8.78(842~9.12) 847(8.08~8.77) <0.001
HDL-C(mmol/L) 1.29(1.05,1.55) 1.38(1.15,1.68) <0.001
LDL-C(mmol/L) 2.86(2.30,3.34) 2.73(2.26,3.29) 0.517
TC(mmol/L) 4.74(4.13,5.33) 4.70(4.12,5.34) 0.962
UC(umol/) 329.00(272.00,388.00) 310.00(259.75,369.25) 0.029

BMI, Body mass index; E,, Estradiol; P, Progesterone; FSH, Follicle-stimulating hormone; LH, Luteinizing hormone; T, Testosterone; PRL, Prolactin; HOMA-IR,
Homeostatic model assessment insulin resistance index; TG, Triglycerides; TyG index, triglyceride glucose index; HDL-C, High-density lipoprotein cholesterol; LDL-C,
Low-density lipoprotein cholesterol; TC, Total cholesterol; UC, Uric acid. Values are reported as median (25th percentile, 75th percentile) or number (%). The Mann-

Whitney U test for continuous variables and x2 test for categorical variables analyzed data

with an elevated risk of depression in populations with
PCOS. This association was statistically significant in
adjusted model 1 (OR=3.965(2.692~5.840), P<0.001)
and fully adjusted model 2 (OR=4.552 (2.975~6.966),
P<0.001). Compared to HOMA-IR in corrected model
1(1.228(1.129~1.336), P<0.001) and fully corrected
model 2(1.224 (1.122~1.336), P<0.001), the TyG index
was a more significant risk factor for depression.

Figures 1 and 2, along with Table 4, presented the ROC
curve and its characteristics for TyG index, HOMA-
IR, and multi-factor in the prediction of depression
in PCOS. The area under the ROC curve (AUC) of the
predictive model for depression with TyG index was

0.687(0.644~0.73), with sensitivity equal to 61.5% and
specificity equal to 66.8%(Fig. 1. A; Table 4). We com-
bined other predictors with the TyG index using multiple
logistic regression analysis to compare its performance.
It found that the AUC improved to 0.724(0.684 ~0.765),
with sensitivity equal to 58% and specificity equal to
77.3%. (Fig. 1. B; Table 4). The AUC of HOMA-IR(0.634,
0.588 ~0.68) was lower than the TyG index, with sensitiv-
ity equal to 58.2% and specificity equal to 66.4%(Fig. 2.C;
Table 4). Combined with other predictive factors, the
AUC of HOMA-IR (0.698,0.656 ~0.74) was still lower
than the TyG index, with sensitivity equal to 60.6% and
specificity equal to 69.7%. (Fig. 2.D; Table 4).
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Table 2 Univariate analysis of various parameters and depression in patients with PCOS

Variable B-coefficient OR (95% CI) P
Infertility 0.441 1.555(1.119~2.159) 0.008
Acne 0.727 2.068(1.483 ~2.885) <0.001
Hirsutism 043 1.537(1.113~2.122) 0.009
BMI 0.061 1.063(1.03 ~1.098) <0.001
Education

Less than university 1.0 0.024

University -0.217 0.805(0.560~1.157) 0.241

More than university -0.717 0.488(0.292~0.816) 0.006
Annual household income

<30, 000 1.0 0.039

30, 000-100, 000 -0418 0.659(0.446 ~0.973) 0.036

>100, 000 -0461 0.631(0.425~0.936) 0.022
Fasting blood glucose 0216 1.241(1.007 ~1.53) 0.043
Fasting insulin 0.055 057(1.037~1.077) 0.000
TG 0.005 005(1.003 ~ 1.007) <0.001
HOMA-IR 0.226 254(1.162~1.353) <0.001
TyG idex 1426 62(2.898~5.977) <0.001
HDL-C -0.684 0. 505(0 324~0.786) 0.002
LDL-C -0.006 0.994(0.967 ~1.022) 0.669
TC 0.005 1.005(0.847 ~1.193) 0.953
uc 0.002 1.002(1.000 ~ 1.004) 0.016

BMI, Body mass index; TG, Triglycerides; HOMA-IR, Homeostatic model assessment insulin resistance index; TyG index, triglyceride glucose index; HDL-C, High-
density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; TC, Total cholesterol; UC, Uric acid

Table 3 Association between triglyceride glucose index and
depression in PCOS

Variable  Model 1 P Model 2 P
OR(95%Cl) OR(95%Cl)
3.965(2.692~5.840) <0.001 4.552(2.975~6.966) <0.001
HOMA-IR  1.228(1.129~1.336) <0.001 1.224(1.122~1.336) <0.001

TyG index, triglyceride glucose index; HOMA-IR, Homeostatic model
assessment insulin resistance index. Model 1: Infertility, acne, hirsutism, age,
BMI, education, and annual family income were adjusted. Model 2:Infertility,
acne, hirsutism, age, BMI, education, annual family income, HDL-C, LDL-C, UC,
and TC were adjusted

TyG index

Discussion
This study showed a positive association between the
TyG index and the incidence of depression in the PCOS
populations. A higher TyG index can elevate the risk of
depressive disorders. TyG index was an independent
predictor of depression in patients with PCOS, and its
predictive performance was better than HOMA-IR. In
a systematic review and meta-analysis conducted by
Hongzheng [30], the prevalence of depression in women
with PCOS in the Chinese Mainland was 37% (95% CI,
29 -44%). Damone AL et al. [31] found that the incidence
rate of depression in PCOS patients was 27.5%, and Meh-
rukh Zehravi et al. [32] mentioned in the review that the
incidence rate of depression in PCOS patients ranged
from 28 to 64%. The incidence rate of depression in our
study is 29.4%, which is consistent with other studies.
The TyG index [33] has been directly associated with
glucose-lipid metabolism as an indirect marker of IR in

recent years. Jihoon Oh [19] found in a nationwide sur-
vey on effective measurement of depression conducted
in South Korea that high serum TG levels are associated
with depression in adult women (there is a significant
association between high levels of TG (>150 mg/dl) and
depression in adult women). A two-sample Mendelian
randomization analysis by So HC [34] suggested that high
TG levels may be a causal risk factor for depression and
its associated features. In a large sample study of Ameri-
can adults by Erin Hoare et al. [35], it was found that the
higher the fasting blood sugar in women, the more severe
the symptoms of depression after controlling for other
population and lifestyle behavioral risk factors. In our
study, the serum TG of the depression group was signifi-
cantly higher than that of the non-depression group, but
the difference in fasting blood glucose between the two
groups was not significant. Possible factors include dif-
ferences in race and the scales used to assess depression.
Possible factors include differences in age, race, and the
scales used to assess depression. A nationwide cross-sec-
tional study conducted by Shi [18] found that individu-
als with higher TyG index were more likely to experience
depressive symptoms among American adults. A study
conducted by Nan et al. [36] found that the TyG index
was an independent risk factor for depression in patients
with coronary atherosclerotic heart disease(OR=6.604
(3.007 ~14.505), P< 0.001). Jeong Kyung Ko [37] also
conducted a national health and nutrition examination
survey on a representative sample of South Korea and



Chen et al. BMC Endocrine Disorders (2025) 25:108 Page 6 of 9

A B
00 02 04 086 08 10 00 02 04 086 08 10
107 »10 10 2110
08 08 08 08
£ o0s os £ 08 08
> >
= =
] @
- [
@ o
w 04 04 w o4 04
02 02 02 02
00" ‘00 00" ‘00
00 02 04 06 08 10 00 02 04 06 08 10
1 - Specificity 1 - Specificity

Fig. 1 ROC curves of single-factor and multi-factor validation models. Figure A shows the ROC curve of the TyG index. Figure B shows the ROC curve of
the TyG index and multi-factor prediction model
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Fig. 2 ROC curves of single-factor and multi-factor validation models. Figure C shows the ROC curve of the HOMA-IR. Figure D shows the ROC curve of
the HOMA-IR and multi-factor prediction model

Table 4 Ability of the TyG index, HOMA-IR, and multi-factor to predict depression analysis based on Roc curves

Variable AUC Cut-off OR(95%Cl) Sensitivity Specificity P

TyG index 0.687 8.67 0.644~0.73 61.5% 66.8% <0.001
HOMA-IR 0.634 2.75 0.588~0.68 58.2% 66.4% <0.001
TyG index+ other predictive factors 0.724 0.36 0.684~0.765 58% 77.3% <0.001
HOMA-IR + other predictive factors 0.698 0.31 0.656~0.74 60.6% 69.7% <0.001

TyG index, triglyceride glucose index; HOMA-IR, Homeostatic model assessment insulin resistance index. Other predictive factors: infertility, acne, hirsutism, and
annual family income
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found that high TG levels and elevated fasting blood glu-
cose levels may lead to adult suicide risk and depression
symptoms. Lee et al. [38] found a significant association
between depression and TyG index in a national health
and nutrition examination survey of 4688 adults in South
Korea. Zhang Xin et al. [39] found that it had a 32%
increase in depression risk per unit elevation in the TyG
index among the hypertensive population in the United
States.

The specific mechanism of the relationship between the
TyG index and depression in PCOS patients is unclear.
Firstly, IR may play an important role in the associations
between the TyG index and depressive disorders. Rodent
models of impaired insulin signaling show dysregulated
energy and glucose homeostasis, as well as anxiety-like
and depressive behaviors [40]. Kleinridders A. et al. [41]
study discovered that mice with a brain-specific knock-
out of the insulin receptor (NIRKO mice) develop age-
related depressive-like behaviors. IR in the brain induces
mitochondrial and dopaminergic dysfunction, leading to
depressive-like behaviors. Multiple studies [15, 33]have
reported that there is a significant association between
IR and depression, which can increase the risk of depres-
sion. Li J's research [34] on people without diabetes
found that moderate-to-severe depression significantly
increased the odds of IR (OR=1.65, 95% CI: 1.04-2.61,
p=0.035), and the use of antidepressants also reduced
this association. Erensoy’s findings [42] suggest that met-
formin decreases IR and improves mood both in adoles-
cent and adult women with PCOS. Greenwood et al. [35]
conducted a study on 738 PCOS patients, which showed
that HOMA-IR was associated with a 1.23-fold increased
risk of depression, suggesting that IR can independently
affect the onset of depression. In this study, it was found
that when IR increases, the risk of depression symptoms
in PCOS increases by 25%. These studies suggested a
complex interplay between IR and depression, warrant-
ing additional investigation.

Secondly, inflammation may play an important role
between the two. The TyG index is positively corre-
lated with the levels of pro-inflammatory factors such
as white blood cells and C-reactive protein, while pro-
inflammatory factors are positively correlated with the
severity of depression. Antidepressants can reduce the
levels of pro-inflammatory cytokines in patients with
depression. Another possible mechanism is oxidative
stress(OS) [43-45]. In previous studies, oxidative stress
[46] has been identified as an important cause of depres-
sion, and the involvement in the pathogenesis of depres-
sion is clear. Reactive oxygen species(ROS) play a crucial
role in normal brain function and the pathogenesis of
neurological disorders [47]. The brain is more suscepti-
ble to OS due to its higher oxygen consumption, higher
lipid content, and weaker antioxidant defense ability [48].
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Oxidative stress may also damage the structure and func-
tion of mitochondria, causing mitochondrial DNA dam-
age or abnormal mitochondrial protein function, reduced
ATP synthesis, and disrupted cellular energy metabo-
lism. These changes exacerbate the generation and toxic
effects of intracellular reactive oxygen species, thereby
exacerbating the occurrence of depression [49-52]. The
increase in the TyG index exacerbates the body’s pro-
oxidative state, producing a large number of free radicals;
oxidative stress damages brain tissue and ultimately leads
to depression [39, 53, 54].

To our knowledge, this is the first study to investigate
the relationship between the TyG index and depression
among individuals with PCOS. This study contributes
to our attention on blood lipids and glucose in depres-
sion and offers a reference for the clinical prevention and
treatment of PCOS with comorbid depression. However,
our study still has some limitations. First, the study popu-
lation in this research is limited, as it is only from China
and does not exclude patients with diabetes. Second, our
study was a cross-sectional observational study and can-
not determine the causal relationship between the TyG
index and depression. Therefore, more research, such as
prospective cohort studies and the long follow-up period,
is needed to validate and expand existing findings in the
future. In addition, due to the inability to include suffi-
ciently adjusted covariates, it is impossible to avoid the
bias caused by this situation.

Conclusions
A high TyG index is associated with higher odds of hav-
ing depression in PCOS after adjustment for poten-
tial confounders. This finding indicated that the TyG
index may be an independent predictor of depression
development.
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