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Objective: To explore the prevalence of suicidal ideation (SI) and suicidal attempt
(SA) in inpatients with childhood and adolescent depressive disorders and the
relationship between triglyceride/high-density lipoprotein cholesterol (TG/HDL-C),
total cholesterol/high-density lipoprotein cholesterol (TC/HDL-C) ratios and SI, SA.

Methods: A study was conducted involving 515 pediatric patients diagnosed with
depressive disorders at the Third People's Hospital of Fuyang. This research
primarily focused on gathering basic demographic and clinical data. Through
employing methods such as correlation analysis and logistic regression, the study
aimed to identify factors linked to SI and SA among these individuals.

Results: The prevalence of Sl and SA was 20.0% (103/515) and 9.1% (47/515).
Binary logistic regression highlighted several independent predictors for SI. A
notable increase in the likelihood of SI was observed with an increase in the
number of hospitalizations (Odds Ratio [OR]=1.65, P=0.025), a heightened TC/
HDL-C ratio (OR=1.72, P=0.002), an escalated antidepressant dosage (OR=1.02,
P=0.029), and elevated HAMD scores (OR=1.04, P=0.003). For SA, critical
independent associated factors identified were an increased number of
hospitalizations (OR=2.71, P<0.001), a higher TC/HDL-C ratio (OR=1.69,
P=0.002), and greater HAMD scores (OR=1.06, P=0.003), particularly in
children and adolescents diagnosed with depressive disorders.
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Conclusion: These findings suggest that monitoring lipid profiles, particularly the
TC/HDL-C ratio, alongside careful management of antidepressant dosages and
close observation of depressive symptoms, could be crucial in mitigating suicidal
risks among this vulnerable population.

depressive disorder, suicidal ideation, suicide attempt, TG/HDL-C, TC/HDL-C,

associated factors

1 Introduction

Childhood and adolescence are critical periods of human growth
and development, as well as essential stages of psychological
development. Due to the immaturity of physiological and
psychological development, emotions are often unstable and easily
influenced by the external environment, which leads to adolescents
having a high prevalence of depressive disorders. Recent global
studies indicate a rising concern in adolescent mental health, with
major depressive disorder exhibiting a one-year prevalence of 8% and
a lifetime prevalence of 19% among teenagers (1). Additionally, data
from a broader demographic encompassing children and adolescents
aged 6 to 16 years old reveal a total mental illness prevalence of 17.5%,
with depressive disorders specifically accounting for 3.0% of the cases
(2). These statistics underscore the escalating incidence of depressive
conditions in young populations, warranting urgent attention and
comprehensive strategies to address this growing trend. Meanwhile,
after the COVID-19 pandemic, depression, anxiety, and sleep
disorders among children and adolescents were significantly
elevated due to the effects of school closures, irregular life rhythms,
and frequent use of daily social media (3). The Global Burden of
Disease Study results show that depression disorder has the second
highest age-standardized disability-adjusted life-years (DALYs)
increase rate among the 25 major tertiary causes between 2010 and
2021 (4).

Approximately 10% of adolescents have attempted suicide,
positioning it as the second leading cause of death in individuals
aged 10-19 years (5). Depression further obviously elevated the
likelihood of suicidal behavior (6). Surveys in Europe and the
Americas have shown that the total cost and burden of suicide
and attempted suicide is enormous, with serious adverse effects on
families and socio-economics (7, 8). Historical evidence indicated
that suicidal ideation is prevalent in adolescents with depression (9).
In former study, Liu et al. observed a noteworthy prevalence of
suicidal ideation and attempts among adolescents diagnosed with
depressive disorders, with rates of 17.2% and 9.9% respectively (10).
Meanwhile, adolescence depression is a significant risk factor for
suicide, and more than thirty percent of adolescent deaths in the
United States are caused by suicide (11). Depression and high
suicide rates among adolescents lead to pressure on health
resources, increased risk of family breakdown, increased burden
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on the education system and loss of productivity. Long-term
impacts on socio-economic development exacerbate the
intergenerational transmission of psychological problems, and
early intervention needs to be strengthened in order to reduce the
social costs. This finding underscores the critical intersection of
depression and suicidal tendencies within this demographic.

Previous literature pointed out that dyslipidemia and
metabolism-related problems are more common in the depressed
population, which becomes a vital obstacle affecting clinical
treatment and patients’ recovery prognosis. A prior investigation
revealed that among Chinese adolescents, the prevalence rate of
dyslipidemia stands at 25.3%. This condition manifests most
frequently as hypercholesterolemia at 4.1%, hypertriglyceridemia
at 8.5%, elevated low-density lipoprotein cholesterol (LDL-C) at
5.3%, and reduced high-density lipoprotein cholesterol (HDL-C) at
6.8% (12). Further research indicates a higher occurrence of
dyslipidemia among individuals with mental challenges (13), with
abnormal lipid profiles closely linked to more severe clinical
manifestations (14). Another study showed that high levels of
total cholesterol (TC) and triglyceride (TG) in adolescents with
depressive disorder tended to associated with suicidal ideation and
suicide attempts, while low HDL-C levels were significantly related
to suicide attempts (15). Disorders of lipid metabolism and their
association with patients’ symptom relief and clinical recovery are
of increasing interest.

Specifically, studies have highlighted a significant correlation
between lipid profiles and suicidal behavior in depressed
individuals. Individuals at high risk for suicide tend to exhibit signs
of dyslipidemia (16). Further studies have shown that individuals who
have recently attempted suicide typically exhibit lower TG levels and
higher levels of HDL-C compared to those who have not attempted
suicide (17). In addition, among major depressive disorder (MDD)
outpatients with suicide attempts, there was a trend toward higher
levels of TC and LDL-C, as well as significantly lower levels of HDL-C,
compared with those who did not attempt suicide (18). These findings
suggest a complex relationship between lipid dysregulation and
suicidal ideation in depressed individuals, pointing to the potential
of lipid profiles as biomarkers for clinical suicide risk assessment. In
addition to this, associations between TG/HDL-C ratio and
dyslipidemia levels have been noted and correlated with clinical
psychiatric symptoms (19, 20), but these potential associations
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between suicidal behaviors and lipid profiles, especially the TG/HDL-
C and TC/HDL-C ratios, are still under-explored. In summary,
although extensive research has addressed depression in children
and adolescents, knowledge of suicidal ideation and attempts in this
population remains limited. The aim of the present study was to
provide insight into the prevalence of suicidal ideation and attempts
among children and adolescents with depression, as well as the
potential link between these suicidal behaviors and lipid profiles. By
delving into these key aspects, this study aims to shed light on the
mental health challenges of this vulnerable group and the biochemical
parameters that may affect them, providing a scientific basis for future
clinical interventions.

2 Objectives and methods

2.1 Subjects

This research focused on a specific group of pediatric patients
diagnosed with depressive disorders, who were admitted to the
Third People’s Hospital of Fuyang over the year spanning January
to December 2021. The selection of participants was strictly defined
by the following inclusion criteria: individuals aged between 8 and
18 years who conformed to the depressive disorder diagnosis as
outlined in the fifth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-V). Exclusion criteria were meticulously
set to isolate the effects of depressive disorders from other
confounding variables. (1) Patients with concurrent mental health
disorders, such as anxiety or conduct disorders. (2) Additionally,
those suffering from severe neurological or physical conditions were
also not included in this research. Prior to initiation of the study,
both the participants and their guardians provided their consent,
having been fully informed about the study’s aims and procedures.
All procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on
human experimentation and with the Helsinki Declaration of 1975,
as revised in 2013. All procedures involving human subjects/
patients were approved by the Medical Ethics Committee of the
Third People’s Hospital of Fuyang [approval number: 2018-
340-10].

2.2 General information and
biochemical indicators

2.2.1 General information and clinical
data collection

A unified questionnaire was designed to record the
sociodemographic data, such as sex, age, and other information:
onset age, the category, and dosage of the medication taken by the
patients, and blood glucose and lipid indicators were recorded. The
therapeutic dose of antidepressants taken by the patients was
converted to fluoxetine equivalents (21).

Frontiers in Psychiatry

10.3389/fpsyt.2025.1557451

2.2.2 Biochemical indicators

Laboratory technicians assessed fasting blood glucose (FBG),
total cholesterol (TC), triglycerides (TG), high-density lipoprotein
cholesterol (HDL-C), and low-density lipoprotein cholesterol
(LDL-C) levels in all subjects. Subsequently, researchers
computed the ratios of TG/HDL-C and TC/HDL-C.

2.2.3 Hamilton depression scale

The researcher used 24-item HAMD to assess the depressive
symptoms of the enrolled subjects. The interclass correlation
coefficient (ICC) was 0.92 after rigorously training the rater. In
addition, the HAMD, as an other-rated scale, can be explained by
asking the investigator directly to ensure the accuracy of the survey
results due to the age of the included subjects, if there are any
problems that are difficult to understand.

2.2.4 Suicidal ideation, suicidal attempt

We set three subjective questions to assess whether patients had
SI, or SA during the past month. (1) “Have you seriously considered
suicide or killing yourself?”; (2) “Have you made a detailed plan to
commit suicide?”; “Are you trying to kill yourself¢ And some
specific measures were taken (wrist cutting/medication/suicide by
jumping/drowning, etc.)” The answer to each question was “yes” or
“no”. If the patient answers “yes” to only one or both of the first two
questions, suicidal ideation is considered to be present. If the patient
answered yes to the third question, with or without the first two
questions, a suicide attempt was identified.

2.3 Statistical methods

The analysis of the data was performed using the SPSS 23.0
software package, sourced from Chicago, Illinois, United States. We
expressed the prevalence of suicidal ideation and attempts as a
percentage. To begin, we evaluated differences in sociodemographic,
clinical, and biomarker variables across groups. This was achieved
using independent t-tests for continuous variables and Chi-square tests
for categorical variables. Further, we employed Analysis of Covariance
(ANCOVA) to assess differences in TG/HDL-C and TC/HDL-C ratios
between groups with and without suicidal ideation or attempts. This
analysis adjusted for demographic and clinical variables that showed
significant differences between the groups. Additionally, the Spearman
rank correlation method facilitated the examination of relationships
between suicidal ideation (SI), suicidal attempts (SA), and variables
included in the study. Moreover, socio-demographic variables that
demonstrated a P-value of less than 0.05 in the univariate logistic
regression analysis were selected for the multivariable logistic
regression analysis. This step was crucial to ascertain whether the
TG/HDL-C and TC/HDL-C ratios stood as independent related
factors for suicidal ideation or attempts among children and
adolescents diagnosed with depressive disorders. We considered
statistical differences significant at a P-value less than 0.05.
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3 Results

3.1 Intergroup comparison of general
information and biological indicators

The prevalence of children with depressive disorders with ST and
SA was 20.0% (103/515) and 9.1% (47/515). The study revealed
notable disparities across various parameters including total duration,
frequency of admissions, TC, HDL-C, LDL-C, the TC/HDL-C ratio,
antidepressant dosage, and HAMD scores when comparing groups
with suicidal ideation (SI) to those without (P<0.05). There was a

10.3389/fpsyt.2025.1557451

statistical difference between total duration, number of admissions,
LDL-C, TG/HDL-C ratio, TC/HDL-C ratio, antidepressant dosage,
and HAMD scores between groups in the accompanied SA group and
those without SA (P<0.05). The ANCOVA analysis confirmed that
the disparity in TC/HDL-C ratios (F = 7.14, P = 0.008) between the
groups with and without SI was statistically significant, even after
adjusting for demographic and clinical variables that varied notably
between the groups. Likewise, ANCOVA showed that differences in
TC/HDL-C (F = 6.12, P = 0.014), and TG/HDL-C (F = 8.32, P =
0.004) between the two groups with or without SA remained
significant. As shown in Table 1.

TABLE 1 Comparison of general information and biological indexes between the group without SI and the group with SI, and the group without SA

and the group with SA.

Without
Sl (n=412)

Variables Sl (n=103)

X2 IF

P Without

SA (n=468)

SA (n=47)

Age (years) 15 (13, 16) 15 (14, 17) -1.357 ‘ 0.175° ‘ 15 (13, 16) 15 (14, 17) -0.510 0.610 ®
Gender
Male 122 (29.6) 24 (23.3) 1616 | 0.204° 138 (29.5) 8 (17.0) 3268 0.071°
Female 290 (70.4) 79 (76.7) 330 (70.5) 39 (83.0)
Onset age (years) 14 (12, 15) 14 (12, 15) 20.027 | 0979° 14 (12, 15) 133+ 1.7 -1.365 0.172°
Age of first 15 (13, 16) 15 (14, 16) -1.041 0.298 © 15 (13, 16) 149 + 1.6 -0.088 0.930 ®
admission (years)
Total duration (months) 12 (4, 24) 12 (10, 24) 3425 | 0.001° 12 (5, 24) 12 (12, 24) -3.458 | 0.001°
Number of admissions 1(1,1) 1(1,1) -3.891 | <0.001° 1(1,1) 1(1,2) -6.134  <0.001°
BMI 20.3 (18.3,23.2) 20.7 -0.126 | 0.900 ° 20.2 (18.2, 23.4) 21.0 -1424  0.155°
(18.0, 24.2) (18.2, 25.3)
Haematological index
FBG (mmol/L) 5.04 +0.48 4.97 £ 0.59 1.396 0.163% 5.03 £0.47 5.06 £ 0.76 -0.433 0.665 *
TG (mmol/L) 0.84 (0.65, 1.17) 0.93 21524 0.127° 0.84 (0.65, 1.18) 1.28 + 0.88 -1.922 0.055 °
(0.65, 1.40)
TC (mmol/L) 3.68 (3.25, 4.20) 3.97 £ 0.76 2726 | 0.006 " 3.75 +0.82 4.00 +0.82 -1.967 0.050 *
HDL-C (mmol/L) 1.47 (1.31, 1.69) 1.45 + 0.36 2187 | 0.029° 1.46 (1.30, 1.69) 1.43 +0.33 -1.630 0.103 ®
LDL-C (mmol/L) 2.23 (191, 2.59) 2.46 + 0.56 -3.087 | 0.002° 2.25(1.92, 2.61) 2.50 £ 0.59 -2.218 0.027 °
TG/HDL-C 0.57 (0.41, 0.83) 0.66 1910 | 0.056° 0.57 (0.41, 0.83) 0.99 + 0.82 2252 0.024°
(0.41, 1.05)
TC/HDL-C 2.46 (2.13, 2.83) 2.83 £0.70 -4.034 | <0.001° 2.50 (2.15, 2.87) 291 £0.77 -3.034 0.002°
Antidepressants medication (%)
None 17 (4.1) 6 (5.8) 0559 | 0.756° 19 (4.1) 4 (8.5) 2697 0.260°
Monotherapy 375 (91.0) 92 (89.3) 425 (90.8) 42 (89.4)
Polypharmacy 20 (4.9) 5(4.9) 24 (5.1) 1(2.1)
Antidepressant dosage 20.3 (20.0, 40.0) 29.2 -3.050 | 0.002° 20.3 (20.0, 40.0) 40.0 -2.269 0.023 °
(mg/d) (20.3, 40.6) (20.3, 40.6)
HAMD 20.0 (17.3, 30.0) 26.7 £ 8.1 -3.964 | <0.001° 20.0 (18.0, 30.0) 283 +79 -3.834 | <0.001°

BMI, body mass index; FBG, fasting blood glucose; TG, triglyceride; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; HAMD,
Hamilton Depression Scale. * Independent samples t-test; ® Mann-Whitney U-test; © Pearson chi-square.
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3.2 Correlation analysis of SI and SA
behaviors with general information and
biochemical indicators

The study revealed a significant positive correlation of SI behavior
with TC, LDL-C, the ratio of TC/HDL-C, and HAMD scores.
Conversely, a negative correlation was observed with HDL-C levels.
Similarly, SA behavior was positively correlated with LDL-C, the ratio
of TG/HDL-C, TC/HDL-C, and HAMD scores. These findings are
detailed in Table 2.

TABLE 2 Correlation analysis of SI, SA with general information and
biochemical indicators.

Variables

Age (years) 0.060 0.175 0.022 0.610
Gender 0.056 0.204 0.080 0.071
Onset age (years) 0.001 0.979 -0.060 0.172
Age of first admission (years) 0.046 0.298 0.004 0.930
Total duration (months) 0.151 0.001 0.153 0.001
Number of admissions 0.172 <0.001 0.271 <0.001
BMI 0.006 0.900 0.063 0.155
FBG -0.084 0.056 -0.011 0.796
TG (mmol/L) 0.067 0.128 0.085 0.055
TC (mmol/L) 0.120 0.006 0.073 0.098
HDL-C (mmol/L) -0.096 0.029 -0.072 0.103
LDL-C(mmol/L) 0.136 0.002 0.098 0.026
TG/HDL-C 0.084 0.056 0.099 0.024
TC/HDL-C 0.178 <0.001 0.134 0.002
Antidepressants medication -0.022 0.615 -0.070 0.111
Antidepressant dosage (mg/d) 0.138 0.002 0.103 0.023
HAMD 0.175 <0.001 0.169 <0.001

BMI, body mass index; FBG, fasting blood glucose; TG, triglyceride; TC, total cholesterol;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
HAMD, Hamilton Depression Scale.

10.3389/fpsyt.2025.1557451

3.3 Independent influences of depression
disorder patients with SI and SA behaviors

Prior to conducting the logistic regression model analysis, the
presence of multicollinearity between the study included
independent variables was tested. The analysis revealed that all
variables had tolerance levels exceeding 0.1 and variance inflation
factors (VIF) below 10, indicating no significant multicollinearity
concerns between the variables that differed between groups. Using
SI behavior (without SI=0, with SI=1) as the dependent variable,
regression analysis revealed several independent related factors
associated with SI among patients. Notably, an increased number
of hospital admissions presented a significant related (OR=1.65,
95% CI: 1.06-2.56, P=0.025). Additionally, the TC/HDL-C ratio was
identified as another crucial factor (OR=1.72, 95% CI: 1.22-2.42,
P=0.002). The dosage of antidepressants also correlated with SI,
showing an OR of 1.02 (95% CI: 1.00-1.04, P=0.029), alongside the
HAMD scores, which had an OR of 1.04 (95% CI: 1.01-1.07,
P=0.003). Further details are provided in Table 3.

In a similar vein, exploring SA behavior among children and
adolescents with depressive disorders, the research utilized SA
behavior as the dependent variable (coded as without SA=0, with
SA=1). The findings highlighted that a higher number of
hospitalizations significantly associated with SA, with an OR of
2.71 (95% CI: 1.62-4.54, P<0.001). The TC/HDL-C ratio and
HAMD scores were also significant, recording ORs of 1.69 (95%
CI: 1.06-2.70, P=0.028) and 1.06 (95% CI: 1.02-1.11, P=0.003)
respectively. These results are detailed in Table 4.

4 Discussion

The present study indicated that the prevalence of children with
depressive disorders with SI and SA was 20.0% (103/515) and 9.1%
(47/515). A study involving five Southeast Asian countries found
that the overall rate of SI and SA among adolescents was 11.7% and
2.4% (22), while the incidence of SI among Chinese teenagers was
15.7% (23). Previous studies noted that the incidence of SA was as
high as 20.1% in MDD outpatients (18). There are numerous factors
influencing suicidal behavior in the child and adolescent
population. From a psychological point of view, insecure
attachment patterns, unhealthy psychological status of the

TABLE 3 Dichotomous logistic analysis of childhood and adolescent depressive disorder patients with SI.

95.0% C.1.
Variables
lower bound Upper bound

Number of admissions 0.502 5.006 0.025 1.65 1.06 2.56
TC/HDL-C 0.540 9.549 0.002 1.72 122 242
Antidepressant dosage 0.019 4.776 0.029 1.02 1.00 1.04
HAMD 0.041 8.882 0.003 1.04 1.01 1.07
Constant -5.005 54.723 0.000 .007

TG, total cholesterol; HDL-C, high-density lipoprotein cholesterol; HAMD, Hamilton Depression Scale.
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TABLE 4 Dichotomous logistic analysis of childhood and adolescent depressive disorder patients with SA.

Variables

95.0% C.1.

lower bound

Number of admissions 0.997 14.430 <0.001
TC/HDL-C 0.524 4.820 0.028
Antidepressant dosage 0.016 1.851 0.174
HAMD 0.060 8.949 0.003
Constant -6.570 49.834 .000

Upper bound

2.71 1.62 4.54
1.69 1.06 2.70
1.02 0.99 1.04
1.06 1.02 1.11
.001

TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; HAMD, Hamilton Depression Scale.

mother, and psychological problems of the children themselves are
closely related to the high risk of suicide (24, 25). In addition, from a
behavioral perspective, the use of drugs or hazardous substances by
the patient and living in poverty since childhood may increase
suicidal behavior in children and adolescents (25, 26). Furthermore,
molecular results show that abnormal genetic structure and
abnormal levels of biochemical indicators can also adversely affect
suicidal behavior in this population (24, 27). In addition, as the
main goal of this study, lipid levels are significantly associated with
depression or depressive symptoms (28), and impaired cholesterol
metabolism may alter neuronal homeostasis in vivo, subsequently
affecting the onset and progression of neuropsychiatric disorders
(29). Furthermore, there may be a substantial correlation between
high TG levels and a high risk of depressive symptoms (30). Lipid
profiles, particularly reduced total cholesterol levels, have been
identified as significant predictors of suicidal tendencies among
individuals suffering from depression. This correlation suggests a
heightened suicide risk in patients with lower cholesterol levels (16).

Recent studies have illuminated intriguing biochemical
correlates associated with suicidal behavior, particularly focusing
on lipid profiles. Specifically, research has consistently shown that
levels of TC, TG, and LDL-C are generally lower in individuals who
have SA compared to healthy controls. Conversely, high-density
lipoprotein cholesterol (HDL-C) levels tend to be elevated in this
demographic (31). A noteworthy aspect of these findings is the
differential impact of HDL-C on suicidal risk across genders. For
instance, among females, lower levels of HDL-C have been linked to
an increased incidence of SA (32). Further longitudinal analyses
reinforce this correlation, revealing that women with diminished
HDL-C levels face a heightened risk of subsequent suicide attempts
within a year (31). This pattern suggests that HDL-C could
potentially serve as a biomarker for forecasting suicide risk in the
future. The relationship between lipid levels and mental health
extends beyond suicidal tendencies to encompass depressive
disorders. Individuals exhibiting below-median levels of HDL-C
are at a 2.4-fold greater risk of developing depressive disorders
compared to those with higher HDL-C concentrations (33). This
association is further complicated when considering first-episode
depression, where patients demonstrate significantly elevated TC,
LDL-C, and TG levels if they also display suicidal behaviors (34).
Moreover, the interplay between lipid profiles and suicidal actions
appears to vary over time. For instance, in patients with MDD who
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have recently attempted suicide, a pattern emerges showing lower
TG and higher HDL-C levels compared to those with no recent
suicide attempts (17). Additionally, in first-episode MDD patients,
there is a positive correlation between TC levels and suicidal
behavior, whereas HDL-C levels are inversely related (35). These
findings collectively underscore the complex and significant role
that lipid metabolism may play in both the pathophysiology of
depressive and suicidal conditions. The potential of using lipid
profiles, particularly HDL-C, as predictive markers for psychiatric
interventions offers a promising avenue for future research and
clinical application, aiming to mitigate the risks associated with
these severe mental health challenges.

In recent researches, scientists explored the lipid profiles in
patients with depressive disorder who exhibit SI and SA. The
findings indicate that certain lipid fractions are intricately linked
with both the presence and severity of depressive symptoms and
suicidal behaviors. Previous analysis revealed that patients with
prior suicidal ideation demonstrated significantly lower triglyceride
(TG) levels (36). Furthermore, suicidal tendencies in MDD patients
correlate strongly with diminished levels of TC and LDL-C (37).
Contrarily, elevated levels of TG, TC, and LDL-C are associated
with more intense depressive manifestations (38). Additionally, a
substantial relationship was observed between TC, HDL-C, LDL-C,
and the frequency of suicidal attempts among these individuals
(39). Specifically, the study identified a positive correlation between
suicidal ideation and higher ratios of TC to HDL-C, LDL-C, and a
negative correlation with HDL-C levels alone. Similarly, suicidal
attempts correlated positively with increased levels of LDL-C and
the ratios of TG to HDL-C, and TC to HDL-C. These correlations
underscore a clearer linkage between lipid profiles, depressive states,
and suicidal behaviors in MDD patients. The current dataset
substantiates the hypothesis that elevated levels of TG, TC, and
LDL-C, alongside reduced HDL-C levels, may elevate the risk of
suicidal behaviors. This insight enhances our understanding of the
biochemical factors that may influence the psychiatric and
behavioral outcomes in depressive disorders.

It has been noted that insulin resistance and disorders of
glucolipid metabolism may be more common in depressed
patients with suicidal behavior (34). TG/HDL-C and TC/HDL-C
ratios are increasingly recognized for their utility in predicting
insulin resistance, serving pivotal roles in clinical assessments
(40). Research highlights that male students exhibiting insulin
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resistance typically present with elevated TC/HDL-C ratios
compared to their counterparts without insulin resistance,
establishing a positive correlation between the ratio and insulin
sensitivity (41). Similarly, in females, TG/HDL-C levels have shown
a direct relationship with insulin resistance (41). Furthermore,
individuals suffering from affective disorders demonstrate higher
TG/HDL-C levels than the general healthy population (42).
Notably, in cases of manic episodes, a significant positive
correlation exists between heightened TG/HDL-C levels and
increased mania scores (20), underscoring the potential of these
lipid ratios in reflecting broader metabolic and psychological
disturbances. Secondly, previous research has found that as TG/
HDL-C levels rise, the body’s LDL-C levels increase, leading to a
higher risk of atherosclerosis in the body (19). In addition, follow-
up investigations showed that patients with depressive disorders
who were first unmedicated had increased TG levels and
atherosclerotic indices after 12 weeks of antidepressant treatment,
indicating a link between the link of clinical depressive symptoms
and changes in adverse lipid indices (43). Our research indicates a
notable correlation between elevated TC/HDL ratios and SI.
Furthermore, increased hospital admissions, heightened TC/HDL
ratios, and elevated HAMD scores independently contribute to the
risk of SA, aligning with prior scholarly findings. In sum, the
intricate lipid metabolism in patients with depressive disorders is
more than just abnormal levels of a single indicator. Notably, the
alterations observed in the TG/HDL-C and TC/HDL-C ratios and
their profound association with depressive symptoms and suicidal
tendencies underscore the complex interplay between lipid profiles
and mental health dynamics.

The present study found a positive correlation between more
hospitalizations and SI and SA, in addition to a strong relationship
between lipid levels and suicidal behavior. Patients with depressive
disorders who were hospitalized multiple times were found to have
significantly more severe depressive symptoms and a higher risk of
suicide (44). Also, depressed patients with more hospitalizations
responded less well to antidepressants and had more prominent
residual symptoms (e.g., fatigue, lack of pleasure), which may be
related to neurobiological alterations (45). For patients with
refractory depression, the number of hospitalizations was
positively associated with symptom severity, co-morbid anxiety
disorders, and overall functional impairment, suggesting that
more frequent hospitalizations may reflect the degree of disease
chronicity (46). Thus, more frequent hospitalizations may imply
more severe clinical symptoms, poorer treatment outcomes, and, as
previously known, more severe depressive symptoms are associated
with lipid metabolism disorders that are more common in patients
(28). In summary, the number of hospitalizations and abnormal
lipid metabolism may combine to influence self-injurious behavior
in patients with depressive disorders.

This research indicates a heightened occurrence of suicidal
thoughts and behaviors among adolescents suffering from
depressive disorders. It underscores the necessity for clinicians to
rigorously assess and address suicide risk during diagnostic and
therapeutic processes, in order to reduce the incidence of serious
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self-injury, suicide and other adverse events. A robust correlation
exists between dyslipidemia in patients and their experiences of
suicidal ideation or attempts. This connection underscores the
necessity of closely monitoring dyslipidemia, alongside related
conditions such as abnormal glucose metabolism and obesity,
when addressing psychiatric symptoms in these individuals. In
managing depressive disorders among adolescents, it is critical to
tailor treatments that minimally impact glucose and lipid
metabolism. This approach not only mitigates metabolism-related
adverse effects but also enhances patient compliance and overall
quality of life throughout the recovery process.

This research presents several limitations: (1) The design as a
cross-sectional survey inhibits our ability to infer causality or
establish a temporal sequence between SI, SA, and variations in
lipid concentrations or ratios such as TG/HDL-C and TC/HDL-C.
This ambiguity leaves open the question of whether changes in lipid
profiles precede suicidal behaviors or if these behaviors influence
lipid abnormalities. The causality needs to be further explored in
retrospective or follow-up cohort studies, such as setting up multi-
nodal follow-up with baseline, three-month, six-month, one-year,
and two-year time-points, with repeated data collection for
causality analysis; (2) The variables included in this study, such as
BMI, blood lipid level and medication type, may also be
confounding factors affecting patients’ suicidal behavior.
Although no statistical significance was found in the results
analysis, their independent effects on suicidal behavior and their
interactions are still worthy of further exploration; (3) We fully
recognize the important regulatory role of lifestyle factors such as
dietary patterns and exercise status on lipid metabolism, but as the
study mainly focused on the core correlations between biomarkers
and mental health outcomes, in order to avoid the interference of
multifaceted confounding factors in the preliminary exploration of
the mechanisms, we prioritized to ensure the precision of
measurements and depth of analysis of the core variables in the
face of the limited completeness of the available data and the limited
research resources; (4) The number of participants in the study
needs to be further expanded to improve the generalizability and
clinical significance of the results. And, the use of antipsychotics or
antidepressants may lead to abnormalities in blood lipid levels or
body weight in patients, but patients who were not on medication
for the first time were not specifically selected for inclusion in this
study. In the future, we may consider including these patients in
studies to further control for confounding variables.

5 Conclusion

Suicidal ideation and behavior now represent a critical
worldwide public health challenge. This study examines the
prevalence of suicidal ideation and attempts in hospitalized
children and adolescents with depressive disorders, providing a
partial reference to the currently scarce epidemiologic data;
integrating clinical psychiatric symptoms with biochemical index
testing to provide quantifiable physiological reference values; and
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research findings to aid clinical intervention and provide potentially
useful biological early warning indicators for suicide risk
identification. Our investigation revealed a pronounced
prevalence of SI and SA among adolescents suffering from
depressive disorders, closely linked to dysregulated lipid profiles,
particularly the ratios of TG/HDL-C and TC/HDL-C. Through
regression analysis, ST was observed with an increase in the number
of hospitalizations, a heightened TC/HDL-C ratio, an escalated
antidepressant dosage, and elevated HAMD scores. For SA,
critical independent related factors identified were an increased
number of hospitalizations, a higher TC/HDL-C ratio, and greater
HAMD scores, particularly in children and adolescents diagnosed
with depressive disorders. Thus, elevated TC/HDL-C emerged
as a novel and independent predictor of both SI and SA,
underscoring its potential as a biomarker for suicide behavior in
this vulnerable demographic.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Medical Ethics
Committee of the Third People’s Hospital of Fuyang. The studies
were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for
participation in this study was provided by the participants’ legal
guardians/next of kin. Written informed consent was obtained from
the individual(s), and minor(s)’ legal guardian/next of kin, for the
publication of any potentially identifiable images or data included in
this article.

Author contributions

NS: Formal Analysis, Writing - original draft. ZL:
Conceptualization, Supervision, Writing — review & editing. LAS:
Data curation, Writing — review & editing. FS: Data curation,
Writing - review & editing. LLS: Data curation, Writing — review

References

1. Shorey S, Ng ED, Wong CHJ. Global prevalence of depression and elevated
depressive symptoms among adolescents: A systematic review and meta-analysis. Br |
Clin Psychol. (2022) 61:287-305. doi: 10.1111/bjc.12333

2. LiF, CuiY, LiY, Guo L, Ke X, Liu J, et al. Prevalence of mental disorders in school
children and adolescents in China: diagnostic data from detailed clinical assessments of
17,524 individuals. J Child Psychol psychiatry Allied disciplines. (2022) 63:34-46.
doi: 10.1111/jcpp.13445

3. Hawes MT, Szenczy AK, Klein DN, Hajcak G, Nelson BD. Increases in depression
and anxiety symptoms in adolescents and young adults during the COVID-19
pandemic. Psychol Med. (2022) 52(14):3222-30. doi: 10.1017/50033291720005358

Frontiers in Psychiatry

10.3389/fpsyt.2025.1557451

& editing. JZ: Writing - review & editing. RY: Writing - review &
editing. GY: Writing - review & editing. YL: Supervision, Writing -
review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This study
was funded by grants from the Scientific Research Project of Fuyang
Municipal Health Commission (No. FY2021-059, FY2023-069).

Acknowledgments

We thanks to all patients and guardians who participated
in this study. Author ZL reports administrative support was
provided by Scientific Research Project of Fuyang Municipal
Health Commission.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The reviewer NW declared a shared parent affiliation with the
author NS to the handling editor at the time of review.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. GBD 2021 Diseases and Injuries Collaborators. Global incidence, prevalence,
years lived with disability (YLDs), disability-adjusted life-years (DALYs), and healthy
life expectancy (HALE) for 371 diseases and injuries in 204 countries and territories
and 811 subnational locations, 1990-2021: a systematic analysis for the Global Burden
of Disease Study 2021. Lancet (London England). (2024) 403:2133-61. doi: 10.1016/
S0140-6736(24)00757-8

5. Patra KP, Kumar R. Screening For Depression and Suicide in Children. In:
StatPearls. StatPearls Publishing, Treasure Island (FL (2022).

6. Jin J. Screening for depression and suicide risk in children and adolescents. Jama.
(2022) 328:1570. doi: 10.1001/jama.2022.18187

frontiersin.org


https://doi.org/10.1111/bjc.12333
https://doi.org/10.1111/jcpp.13445
https://doi.org/10.1017/S0033291720005358
https://doi.org/10.1016/S0140-6736(24)00757-8
https://doi.org/10.1016/S0140-6736(24)00757-8
https://doi.org/10.1001/jama.2022.18187
https://doi.org/10.3389/fpsyt.2025.1557451
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Sun et al.

7. Segar LB, Laidi C, Godin O, Courtet P, Vaiva G, Leboyer M, et al. The cost of
illness and burden of suicide and suicide attempts in France. BMC Psychiatry. (2024)
24:215. doi: 10.1186/s12888-024-05632-3

8. Davila-Cervantes CA. Suicide burden in Latin America, 1990-2019: findings from
the Global Burden of Disease Study 2019. Public Health. (2022) 205:28-36.
doi: 10.1016/j.puhe.2022.01.014

9. Zhang Q, Zhao S, Liu Z, Luo B, Yang Y, Shi Y, et al. Association of thyroid-
stimulating hormone and lipid levels with suicide attempts among adolescents with
major depressive disorder in China. Front Psychiatry. (2022) 13:1031945. doi: 10.3389/
fpsyt.2022.1031945

10. Liu Z, Sun L, Zhang Y, Wang J, Sun F, Zhang Z, et al. The prevalence of
underweight and obesity in Chinese children and adolescents with major depressive
disorder and relationship with suicidal ideation and attempted suicide. Front
Psychiatry. (2023) 14:1130437. doi: 10.3389/fpsyt.2023.1130437

11. Grossberg A, Rice T. Depression and suicidal behavior in adolescents. Med
Clinics North America. (2023) 107:169-82. doi: 10.1016/j.mcna.2022.04.005

12. Ding W, Dong H, Mi J. Prevalence of dyslipidemia in Chinese children and
adolescents:a Meta-analysis. Zhonghua liu xing bing xue za zhi = Zhonghua
liuxingbingxue zazhi. (2015) 36:71-7.

13. Wysokinski A, Strzelecki D, Kloszewska I. Levels of triglycerides, cholesterol,
LDL, HDL and glucose in patients with schizophrenia, unipolar depression and bipolar
disorder. Diabetes Metab syndrome. (2015) 9:168-76. doi: 10.1016/j.dsx.2015.04.004

14. Naiberg MR, Newton DF, Collins JE, Dickstein DP, Bowie CR, Goldstein BL.
Elevated triglycerides are associated with decreased executive function among
adolescents with bipolar disorder. Acta psychiatrica Scandinavica. (2016) 134:241-8.
doi: 10.1111/acps.2016.134.issue-3

15. Liu Z, Sun L, Sun F, Zhang Y, Wang J, Zhang Z, et al. The abnormalities of lipid
metabolism in children and adolescents with major depressive disorder and
relationship with suicidal ideation and attempted suicide. Heliyon. (2024) 10:e30344.
doi: 10.1016/j.heliyon.2024.e30344

16. Dimeény E, Ban E, Fekete LG, Brassai A. Low cholesterol level as a possible
suicide risk factor. Orvosi hetilap. (2021) 162:1732-9. doi: 10.1556/650.2021.32225

17. Baek JH, Kang ES, Fava M, Mischoulon D, Nierenberg AA, Yu BH, et al. Serum
lipids, recent suicide attempt and recent suicide status in patients with major depressive
disorder. Prog Neuropsychopharmacol Biol Psychiatry. (2014) 51:113-8. doi: 10.1016/
j.pnpbp.2014.01.018

18. Ma Y], Zhou Y], Wang DF, Li Y, Wang DM, Liu TQ, et al. Association of lipid
profile and suicide attempts in a large sample of first episode drug-naive patients with
major depressive disorder. Front Psychiatry. (2020) 11:543632. doi: 10.3389/
fpsyt.2020.543632

19. Quispe R, Manalac RJ, Faridi KF, Blaha MJ, Toth PP, Kulkarni KR, et al.
Blumenthal RS et al: Relationship of the triglyceride to high-density lipoprotein
cholesterol (TG/HDL-C) ratio to the remainder of the lipid profile: The Very Large
Database of Lipids-4 (VLDL-4) study. Atherosclerosis. (2015) 242:243-50. doi: 10.1016/
j.atherosclerosis.2015.06.057

20. Shapiro LR, Kennedy KG, Dimick MK, Goldstein BI. Elevated atherogenic lipid
profile in youth with bipolar disorder during euthymia and hypomanic/mixed but not
depressive states. | psychosomatic Res. (2022) 156:110763. doi: 10.1016/
j.jpsychores.2022.110763

21. Furukawa TA, Cipriani A, Cowen PJ, Leucht S, Egger M, Salanti G. Optimal dose
of selective serotonin reuptake inhibitors, venlafaxine, and mirtazapine in major
depression: a systematic review and dose-response meta-analysis. Lancet Psychiatry.
(2019) 6:601-9. doi: 10.1016/52215-0366(19)30217-2

22. Peltzer K, Yi S, Pengpid S. Suicidal behaviors and associated factors among
university students in six countries in the Association of Southeast Asian Nations
(ASEAN). Asian ] Psychiatry. (2017) 26:32-8. doi: 10.1016/j.ajp.2017.01.019

23. Guo L, Xu Y, Huang G, Gao X, Deng X, Luo M, et al. Association between body
weight status and suicidal ideation among Chinese adolescents: the moderating role of
the child's sex. Soc Psychiatry Psychiatr Epidemiol. (2019) 54:823-33. doi: 10.1007/
s00127-019-01661-6

24. Pilkay S, Halevy D, Femia D, Holland SM, Heiland S, Carroll AM, et al.
Adolescent depression and cognition risk for suicide: an investigation of risk factors
and gene environment interactions. Brain Behav. (2025) 15:¢70247. doi: 10.1002/
brb3.70247

25. Tiirkdzer HB, Guvenek-Cokol PE, Millman ZB, Dickstein D, Ongiir D. Familial
high-risk for psychosis and bipolar disorder amongst youth in an academic healthcare
system: A real-world assessment of clinical characteristics and implications for clinical
care. Early intervention Psychiatry. (2025) 19:¢70019. doi: 10.1111/eip.70019

26. Armstrong GM, Anderberg JL, Gorman AR, Spencer SD, Minhajuddin A, Ecker
AH, et al. Problematic substance use in depressed youth: associations with suicidal

Frontiers in Psychiatry

09

10.3389/fpsyt.2025.1557451

ideation and suicide attempt history. J dual diagnosis. (2025) 21:35-48. doi: 10.1080/
15504263.2024.2434219

27. Ye G, Yuan Y, Li Z, Yue Y, Wu Y, Yang R, et al. Sex-differential association of
suicide attempts with thyroid dysfunction in first-episode and drug-naive young major
depressive disorder patients with comorbid anxiety. Sci Rep. (2023) 13:13715.
doi: 10.1038/541598-023-40948-2

28. Khalfan AF, Campisi SC, Lo RF, McCrindle BW, Korczak DJ. The association
between adolescent depression and dyslipidemia. J Affect Disord. (2023) 338:239-45.
doi: 10.1016/j.jad.2023.06.017

29. Cheon SY. Impaired cholesterol metabolism, neurons, and neuropsychiatric
disorders. Exp Neurobiol. (2023) 32:57-67. doi: 10.5607/en23010

30. Lee K, Kim S, Jo JK. The relationships between abnormal serum lipid levels,
depression, and suicidal ideation according to sex. J Clin Med. (2022) 11:2119.
doi: 10.3390/jcm11082119

31. Emet M, Yucel A, Ozcan H, Akgol Gur ST, Saritemur M, Bulut N, et al. Female
attempted suicide patients with low HDL levels are at higher risk of suicide re-attempt
within the subsequent year: a clinical cohort study. Psychiatry Res. (2015) 225:202-7.
doi: 10.1016/j.psychres.2014.11.026

32. ZhangJ, McKeown RE, Hussey JR, Thompson SJ, Woods JR, Ainsworth BE. Low
HDL cholesterol is associated with suicide attempt among young healthy women: the
Third National Health and Nutrition Examination Survey. | Affect Disord. (2005)
89:25-33. doi: 10.1016/j.jad.2005.05.021

33. Lehto SM, Hintikka ], Niskanen L, Tolmunen T, Koivumaa-Honkanen H,
Honkalampi K, et al. Low HDL cholesterol associates with major depression in a
sample with a 7-year history of depressive symptoms. Prog Neuropsychopharmacol Biol
Psychiatry. (2008) 32:1557-61. doi: 10.1016/j.pnpbp.2008.05.021

34. Koponen H, Kautiainen H, Leppénen E, Mintyselkd P, Vanhala M. Association
between suicidal behaviour and impaired glucose metabolism in depressive disorders.
BMC Psychiatry. (2015) 15:163. doi: 10.1186/s12888-015-0567-x

35. Song M, Lang XE, Xue XY, Hou X, He X. Correlation between serum lipid profile
and suicidal behavior in patients with first-episode major depressive disorder. ] Cardio-
Cerebrovascular Dis. (2019) 17:1414-7.

36. Park YM, Lee BH, Lee SH. The association between serum lipid levels, suicide
ideation, and central serotonergic activity in patients with major depressive disorder. J
Affect Disord. (2014) 159:62-5. doi: 10.1016/j.jad.2014.01.016

37. Shaker NM, Sultan M, Mohamed MY, Helal SA, Abd El Moneam MHE. Lipid
profile and impulsivity in suicidal patients with major depressive disorder. Arch suicide
research: Off J Int Acad Suicide Res. (2021) 25:641-56. doi: 10.1080/
13811118.2020.1746456

38. Wagner CJ, Musenbichler C, Béhm L, Farber K, Fischer AL von Nippold F, et al.
LDL cholesterol relates to depression, its severity, and the prospective course. Prog
Neuropsychopharmacol Biol Psychiatry. (2019) 92:405-11. doi: 10.1016/
j.pnpbp.2019.01.010

39. Guo J, Wang L, Zhao X, Wang D, Zhang X. Sex difference in association between
suicide attempts and lipid profile in first-episode and drug naive patients with major
depressive disorder. J Psychiatr Res. (2024) 172:24-33. doi: 10.1016/
j.jpsychires.2024.02.026

40. Ray S, Talukdar A, Sonthalia N, Saha M, Kundu S, Khanra D, et al. Serum
lipoprotein ratios as markers of insulin resistance: a study among non-diabetic acute
coronary syndrome patients with impaired fasting glucose. Indian | Med Res. (2015)
141:62-7. doi: 10.4103/0971-5916.154504

41. Si YJ, Guo QW, Chen X, Yang M, Lin J, Fang DZ. Increased TG/HDL-C in

female G allele carriers of rs1061622 at gene of tumour necrosis factor receptor 2 with
suicidal ideation. Eur ] Clin Invest. (2020) 50:¢13322. doi: 10.1111/eci.v50.11

42. Sagud M, Mihaljevic-Peles A, Pivac N, Jakovljevic M, Muck-Seler D. Lipid levels
in female patients with affective disorders. Psychiatry Res. (2009) 168:218-21.
doi: 10.1016/j.psychres.2008.06.048

43. Yang R, Wang L, Cao S, Chen M, Wu CJ, Silva F, et al. Sex difference in lipid
levels in first-diagnosed drug-naive depression patients: A case-control and 12-weeks
follow-up study. World ] Biol psychiatry: Off ] World Fed Societies Biol Psychiatry.
(2022) 23:228-35. doi: 10.1080/15622975.2021.1961500

44. Touloumis C. The burden and the challenge of treatment-resistant depression.

Psychiatrike = Psychiatriki. (2021) 32:11-4. doi: 10.22365/jpsych.2021.046

45. Eseaton PO, Enosolease AU, Jjioma O, Ugoh AC, Onyeaka H, Oladunjoye AF,
et al. Severe major depressive disorder readmissions: A national United States
population study. J Affect Disord. (2023) 333:177-80. doi: 10.1016/j.jad.2023.04.070

46. Parami S, Tapak L, Poorolajal J, Moghimbeigi A, Ghaleiha A. Identifying factors
associated with the hospital readmission rate among patients with major depressive
disorder. BMC Psychiatry. (2021) 21:542. doi: 10.1186/5s12888-021-03559-7

frontiersin.org


https://doi.org/10.1186/s12888-024-05632-3
https://doi.org/10.1016/j.puhe.2022.01.014
https://doi.org/10.3389/fpsyt.2022.1031945
https://doi.org/10.3389/fpsyt.2022.1031945
https://doi.org/10.3389/fpsyt.2023.1130437
https://doi.org/10.1016/j.mcna.2022.04.005
https://doi.org/10.1016/j.dsx.2015.04.004
https://doi.org/10.1111/acps.2016.134.issue-3
https://doi.org/10.1016/j.heliyon.2024.e30344
https://doi.org/10.1556/650.2021.32225
https://doi.org/10.1016/j.pnpbp.2014.01.018
https://doi.org/10.1016/j.pnpbp.2014.01.018
https://doi.org/10.3389/fpsyt.2020.543632
https://doi.org/10.3389/fpsyt.2020.543632
https://doi.org/10.1016/j.atherosclerosis.2015.06.057
https://doi.org/10.1016/j.atherosclerosis.2015.06.057
https://doi.org/10.1016/j.jpsychores.2022.110763
https://doi.org/10.1016/j.jpsychores.2022.110763
https://doi.org/10.1016/S2215-0366(19)30217-2
https://doi.org/10.1016/j.ajp.2017.01.019
https://doi.org/10.1007/s00127-019-01661-6
https://doi.org/10.1007/s00127-019-01661-6
https://doi.org/10.1002/brb3.70247
https://doi.org/10.1002/brb3.70247
https://doi.org/10.1111/eip.70019
https://doi.org/10.1080/15504263.2024.2434219
https://doi.org/10.1080/15504263.2024.2434219
https://doi.org/10.1038/s41598-023-40948-2
https://doi.org/10.1016/j.jad.2023.06.017
https://doi.org/10.5607/en23010
https://doi.org/10.3390/jcm11082119
https://doi.org/10.1016/j.psychres.2014.11.026
https://doi.org/10.1016/j.jad.2005.05.021
https://doi.org/10.1016/j.pnpbp.2008.05.021
https://doi.org/10.1186/s12888-015-0567-x
https://doi.org/10.1016/j.jad.2014.01.016
https://doi.org/10.1080/13811118.2020.1746456
https://doi.org/10.1080/13811118.2020.1746456
https://doi.org/10.1016/j.pnpbp.2019.01.010
https://doi.org/10.1016/j.pnpbp.2019.01.010
https://doi.org/10.1016/j.jpsychires.2024.02.026
https://doi.org/10.1016/j.jpsychires.2024.02.026
https://doi.org/10.4103/0971-5916.154504
https://doi.org/10.1111/eci.v50.11
https://doi.org/10.1016/j.psychres.2008.06.048
https://doi.org/10.1080/15622975.2021.1961500
https://doi.org/10.22365/jpsych.2021.046
https://doi.org/10.1016/j.jad.2023.04.070
https://doi.org/10.1186/s12888-021-03559-7
https://doi.org/10.3389/fpsyt.2025.1557451
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Higher levels of total cholesterol/high-density lipoprotein cholesterol ratios are associated with an increased risk of suicidal behavior in children and adolescents with depressive disorders
	1 Introduction
	2 Objectives and methods
	2.1 Subjects
	2.2 General information and biochemical indicators
	2.2.1 General information and clinical data collection
	2.2.2 Biochemical indicators
	2.2.3 Hamilton depression scale
	2.2.4 Suicidal ideation, suicidal attempt

	2.3 Statistical methods

	3 Results
	3.1 Intergroup comparison of general information and biological indicators
	3.2 Correlation analysis of SI and SA behaviors with general information and biochemical indicators
	3.3 Independent influences of depression disorder patients with SI and SA behaviors

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


