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Abstract 
Background: Sex differences in suicide 
attempts have been widely recognized 
across domains such as depression and 
rumination. The relationship between 
depression, rumination, and suicide 
attempts in mood disorders has been 
studied before; however, how they 
interact across sexes remains unclear. 
This study aimed to examine the sex 
differences in the relationship between 
depression, rumination, and suicide 
attempts in Chinese adolescents with 
mood disorders. 

Methods: We recruited 681 adolescents 
with mood disorders who met ICD-10 
criteria for having unipolar or bipolar 
depression with a current depressive 
episode at the time of the study and 

collected demographic and clinical 
data. 

Results: The prevalence of suicide attempts 
in female adolescents with mood 
disorders (64.36%) was significantly 
higher than that in male adolescents with 
mood disorders (49.47%), with an odds 
ratio of 1.84 (95% CI, 1.31–2.59). 
Regression analysis showed that PHQ-9 
was independently associated with 
suicide attempts among male adolescents 
with mood disorders, while in female 
adolescents with mood disorders, total 
scores of PHQ-9 and RRS-10 were 
independently associated with suicide 
attempts. Importantly, in female 
adolescents with mood disorders, the 
mediating effect of RRS-10 total score on 
the relationship between PHQ-9 and 
suicide attempts was significant 

(standardized β = 0.005, P = 0.003, 95% 
CI, 0.002–0.008), the mediating effect 
accounted for 31.25% of the total effect of 
depressive symptoms on suicide 
attempts. 

Conclusions: Our study suggests that 
there are sex differences in depression, 
rumination, and suicide attempts and 
in the interaction between them in 
adolescents with mood disorders. These 
sex differences may have important 
clinical implications, both for improving 
strategies to detect suicidal behaviors 
and for developing better early 
intervention programs for this 
population. 
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S ex differences in suicidality have been widely 
recognized.1,2 Numerous studies have found that 
suicidal thoughts and behaviors are higher in 

female adolescents than in male adolescents;3,4 female 
adolescents were 1.7 times more likely than male 
adolescents to have suicidal thoughts and suicide 
attempts (SAs), but male adolescents were more 
likely than female adolescents to die by suicide.5 

Sociodemographic variables, genetic vulnerability,6 

and differing gender norms have been suggested as 
potential factors which may influence sex differences in 
suicide.7,8 For example, recent literature suggests that 
vulnerability to depression may be rooted in a complex 

combination of genetic traits, normal female hormonal 
maturation processes, and gender socialization.9 

Furthermore, female adolescents are more vulnerable 
and have higher levels of guilt, hopelessness, and worse 
self-esteem than male adolescents when they are 
frustrated,10 all of which could lead to an increase in 
suicidal thoughts or attempts.9 In addition, aggression 
and extreme impulsivity are more prominent in male 
adolescents than in female adolescents, which directly 
contributes to their vulnerability to death by 
suicide.11,12 However, the psychopathological 
mechanisms influencing sex differences in SAs 
remain unclear. 
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Sex differences in the risk factors for SAs may be 
explained by differences in rates of mental illness, 
particularly major depressive disorder.13 In general, 
female adolescents are twice as likely to experience 
depression as male adolescents.14 Further, the 
association between sex and SAs in adolescents is 
moderated by depressive symptoms.13 Previous studies 
have shown that depressive symptoms are associated 
with SAs.15,16 In contrast, a longitudinal study has found 
that depressive symptoms increased the risk of SAs 
only in female adolescents.13 Hence, it is necessary to 
investigate whether sex differences really exist in the 
relationship between depression and suicide attempts, 
as well as the psychological mechanisms that lead to 
those differences. 

Several studies have already indicated that females 
are more prone to negative cognitive biases.17,18 

Rumination is a typical pattern of negative cognitive 
responses, which refers to the tendency to repeatedly 
dwell on negative thoughts and feelings to distressing 
events.19,20 Rumination includes 2 principal components: 
brooding and reflection.21 Brooding refers to compare 
one’s current situation to another unmet benchmark. In 
contrast, reflection refers to self-concern with the goal of 
solving a problem in response to depressed mood.22 

According to Nolen-Hoeksema response style theory,19,20 

ruminant response style prolongs grief, exacerbates 
negative emotions and negative cognition, increases self- 
focus on negative events, reinforces psychological 
distress, limits problem-solving behaviors, and leads to 
higher feelings of hopelessness and helplessness. 
Depression and rumination negatively reinforce each 
other like a snowball and increase suicidal tendencies.23 

In addition, rumination is strongly associated with 
impulsivity and increases the risk of suicidal behavior by 
weakening impulse control.24 Previous studies19,20 have 
suggested that females were more inclined to ruminate 
on their depressive symptoms and distress than males. 
Given sex differences in rumination may explain 
differences in the prevalence of depression and 
suicidality, clinical work should include rumination as 

part of their assessment of adolescents with depression. 
Furthermore, our recent study25,26 has shown that 
rumination was positively associated with suicide 
attempts, and it fully mediated the relationship between 
depression and suicide attempts, but depression did not 
mediate the relationship between rumination and suicide 
attempts. Considering the significant sex differences in 
depression, rumination, and suicidality, it is unclear how 
they interact across sexes in adolescents with mood 
disorders. 

To the best of our knowledge, no studies have 
explored whether there are sex differences in the 
relationship between depression, rumination, and 
suicide attempts in Chinese adolescents with mood 
disorders. Therefore, this study aimed to investigate sex 
differences in the following 3 areas: the prevalence of 
suicide attempts, risk factors for suicide attempts, and 
the inter-relationship between depression, rumination, 
and suicide attempts among adolescents with mood 
disorders. 

METHODS 

Subjects and Settings 
A total of 681 adolescents with depressive episodes 

were recruited from the Third People’s Hospital 
(a psychiatric hospital) in Ganzhou, China. The 
recruitment period was from October 2019 to September 
2022. The inclusion criteria were as follows: (1) aged 
11–18 years; (2) met the criteria of unipolar or 
bipolar depression, a current depressive episode as 
independently determined by 2 experienced psychiatrists 
and according to the International Classification of 
Diseases, Tenth Revision (ICD-10); and (3) had at least 
5 years of compulsory education and were able to 
understand all questionnaires. The exclusion criteria 
were as follows: (1) patients with physical illness such as 
infection and/or acute central nervous system disorders; 
(2) other psychiatric disorders (eg, conduct disorder, 
mental retardation, attention deficit hyperactivity 
disorder, and/or schizophrenia); and (3) drug or alcohol 
addiction or dependence. 

The Ganzhou Third People’s Hospital Ethics 
Committee approved this study. All patients and their 
guardians were aware of the aims of the study and signed 
an informed consent form. The research was conducted 
entirely in accordance with the rules of the Declaration of 
Helsinki issued by the World Medical Association. 

Measurement of Sociodemographic 
Variables 

The sociodemographic variables we collected 
included sex assigned at birth, age, years of education, 
residence (urban, town, and rural), sibling status, living 
situation (2-parent families, 1-parent migrated, living 

Clinical Points 
• The relationship between depression, rumination, and 

suicide attempts in adolescents with mood disorders has 
been studied before; however, how they interact across 
sexes in adolescents with mood disorders remains 
unclear. 

• Among male adolescents with mood disorders, suicide 
attempts are primarily influenced by depressive 
symptoms. However, in female adolescents, depressive 
symptoms not only directly increase the risk of suicide 
attempts but also indirectly increase the risk of suicide 
attempts through increased rumination. 
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with grandparents, single-parent families, and others), 
and number of hospitalizations. 

Suicide Attempts 
Patients were assessed for suicide attempts using the 

MINI Suicide Scale, which is used widely and has good 
reliability.27,28 Item 5 (Have you attempted suicide in the 
last month?) and item 6 (Have you ever attempted 
suicide in your lifetime?) assess whether suicide attempts 
have occurred in the last month or during the lifetime, 
respectively. If the answer to either item 5 or item 6 was 
“Yes,” these subjects were classified as having attempted 
suicide (with SA) subgroup, others were classified as not 
having attempted suicide (without SA) subgroup. If there 
were any missing or unclear data related to the patient’s 
suicide, the investigators undertook additional 
interviews with his or her family to clarify the 
information. 

Depressive Symptoms 
Depression severity was measured using a Chinese 

language version of the Patient Health Questionnaire-9 
(PHQ-9), which consists of 9 items. Its reliability has 
been demonstrated across different countries and ethnic 
groups.29,30 It estimated the severity of depression in the 
past 2 weeks using a 4-point scale. Total score was 
summed for each item response, with higher total score 
suggesting more severe depressive symptoms. 

Rumination 
Rumination was measured using the 10-item version 

of the Ruminative Response Scale (RRS-10).19 The form 
consists of 2 factors: brooding and reflection. The 
Chinese version of the RRS-10 is widely used and has 
high internal reliability and good test-retest reliability.31,32 

The instrument’s items use a Likert scale which ranges 
from “1” (almost never) to “4” (almost always). Total 
score was summed for each item response, with higher 
total score suggesting a greater preference for the RRS- 
10 response style. 

Data Analysis 
IBM SPSS for Windows (version 23.0) and jamovi. 

(version 1.8) were used for data analysis. Demographic 
and clinical variables were compared between male 
adolescents and female adolescents. Bonferroni 
corrections were used to adjust for multiple comparisons. 
First, the Shapiro–Wilk test was used to examine the 
normality of distribution for appropriate variables. 
Continuous variables were compared between males and 
females using independent samples t-test, and 
categorical variables were compared using χ2 tests. 
Second, to compare sex differences in depressive 
symptoms and rumination in combined with or without 
suicide attempts subgroups, we used a 2 × 2 ANOVA, 
considering subgroup (without SA vs with SA) and sex 

(male vs female). The main effects of subgroup and sex, 
as well as the interaction between subgroup and sex, 
were examined. Third, one-way ANOVA was conducted to 
compare the clinical characteristics of adolescents with 
mood disorders across subgroups defined by the absence 
or presence of suicide attempts (without SA vs with SA), 
separately for males and females. Bonferroni correction 
was used to adjust for multiple comparisons. Binary 
logistic regression (forward stepwise Wald) was used to 
explore significant factors associated with suicide 
attempts in male adolescents and female adolescents, 
separately. Finally, the mediating effect of rumination on 
the relationship between depression and suicide 
attempts in female adolescents with mood disorders was 
evaluated using jamovi. (version 1.8). The PHQ-9 score 
was set as the independent variable, the RRS-10 total 
score as the mediating variable, and SAs as the 
dependent variable. Direct and indirect effects were 
measured with nonparametric weighting of a bootstrap 
sample of 5000.33 A significant effect was defined as 
1 that did not include 0 at the 95% CI. P values ≤ .05 (two- 
tailed) were considered to be statistically significant. 
Cronbach α was used to calculate the internal 
consistency or reliability of the scales used in this study. 
The Cronbach α for the MINI Suicide Scale was 0.811, 
the PHQ-9 was 0.918, and the RRS-10 was 0.928, 
respectively. 

RESULTS 

Sex Differences in the Prevalence of Suicide 
Attempts in Adolescents With Mood 
Disorders 

Among adolescents with mood disorders, the rate of 
suicide attempts was 64.36% (316/491) for females and 
49.47% (94/190) for males. This sex difference was 
statistically significant (odds ratio [OR] = 1.84, 95% CI, 
1.31–2.59; χ2 = 12.67, P < .001) (Table 1). 

Sex Differences in Demographic and 
Clinical Characteristics in Adolescents With 
Mood Disorders 

There were significant sex differences in living 
situation among adolescents with mood disorders 
(χ2 = 11.06, P = .026). Compared to male adolescents, 
female adolescents living in single-parent families were 
more likely to have mood disorders (corrected Ps 
all < .05). In addition, after controlling for living 
situation, compared to male patients, female patients 
were younger (15.80 ± 1.53 vs 15.03 ± 1.81, t = 5.21, 
P < .001) and scored significantly higher on the PHQ-9 
(13.04 ± 7.46 vs 15.63 ± 7.38, t = −4.09, P < .001), RRS- 
10 total score (22.11 ± 6.36 vs 24.09 ± 6.53, t = −3.57, 
P < .001), brooding (11.45 ± 3.56 vs 12.83 ± 3.78, 
t = −4.35, P < .001), and reflection (10.66 ± 3.57 vs 
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11.26 ± 3.49, t = −1.99, P = .047). After Bonferroni 
corrections, sex differences remained significant for 
age, PHQ-9, RRS-10 total scores, and brooding (all 
Bonferroni corrected Ps < .05/6 = .008), while the sex 
difference in reflection did not remain significant. There 
were no significant sex differences in residence, sibling 
status, and number of hospitalizations (all P s > .05) 
(Table 1). 

Sex Differences in Depression and 
Rumination in Patients With and Without 
Suicide Attempts 

A 2-way multivariate analysis of variance showed that 
there were significant subgroup and sex main effects 
in depressive symptoms [F(1, 677) = 33.84, P < .001; 
F(1, 677) = 10.61, P = .001], RRS-10 total score [F(1, 
677) = 28.10, P < .001; F(1, 677) = 7.52, P = .006], and 
brooding [F(1, 677) = 28.68, P < .001; F(1, 677) = 12.44, 
P < .001], but in reflection, only the subgroup effects 
[F(1, 677) = 16.59, P < .001] were significant. In addition, 
the interaction effect was all not significant (all P’s 
> .05). 

Further, we analyzed depressive symptoms and 
rumination in male and female patients separately. In 

male patients, there were significant differences between 
patients with and without SA: depressive symptoms 
[F(1, 188) = 10.71, P = .001], RRS-10 total score [F(1, 
188) = 7.92, P = .005], brooding [F(1, 188) = 8.68, 
P = .004], and reflection [F(1, 188) = 4.22, P = .041]. In 
female patients, analysis of covariance showed that there 
were significant differences in depressive symptoms 
[F(1, 489) = 31.47, P < .001], RRS-10 total score [F(1, 
489) = 29.47, P < 0 .001], brooding [F(1, 489) = 29.02, 
P < .001], and reflection [F(1, 489) = 18.32, P < .001] 
between with SA and without SA patients. Furthermore, 
all of these results passed the Bonferroni-corrected 
threshold (α = 0.05/4 = 0.0125), except for reflection in 
male patients with SA and without SA (Table 2). 

Sex Differences in Risk Factors Related to 
Suicide Attempts in Adolescents With Mood 
Disorders 

After controlling for age and living style, binary 
logistic regression showed that PHQ-9 was independently 
associated with suicide attempts in male patients 
(OR = 1.050, 95% CI, 0.002–0.095, P = .039). While, in 
female patients, the total scores of PHQ-9 (OR = 1.055, 
95% CI, 0.023–0.085, P < .001) and RRS-10 

Table 1. 
Sex Differences in Demographics and Clinical Characteristics in 
Adolescents With Mood Disordersa 

Variable 
Male Female 

X2/t P value (n = 190, 27.90%) (n = 491, 72.10%) 
Residence 1.01 .603 

Urban, n (%) 33/190 (17.37) 89/491 (18.13) 
Town, n (%) 89/190 (46.84) 246/491 (50.10) 
Rural, n (%) 68/190 (35.79) 156/491 (31.77) 

Sibling status 1.28 .257 
Yes, n (%) 29/190 (15.26) 59/491 (12.02) 
No, n (%) 161/190 (84.74) 432/491 (87.98) 

Living situation 11.06 .026 
2-parent families, n (%) 111/190 (58.42)a 237/491 (48.27)a 

1-parent migrated, n (%) 35/190 (18.42) 98/491 (19.96) 
Living with grandparents, n (%) 32/190 (16.84) 83/491 (16.90) 
Single-parent families, n (%) 8/190 (4.21 )a 44/491 (8.96)a 

Others, n (%) 4/190 (2.11 ) 29/491 (5.91 ) 
Suicide attempters 12.67 <.001 

No, n (%) 96/190 (50.53)a 175/491 (35.64)a 

Yes, n (%) 94/190 (49.47)a 316/491 (64.36)a 

No of hospitalizations 0.63 .960 
Outpatients, n (%) 13/190 (6.84) 36/491 (7.33) 
1, n (%) 130/190 (68.42) 336/491 (68.43) 
2, n (%) 31/190 (16.32) 71/491 (14.46) 
3, n (%) 9/190 (4.74) 27/491 (5.50) 
≥4, n (%) 7/190 (3.68) 21/491 (4.28) 

Age, mean (SD),y 15.80 ± 1.53 15.03 ± 1.81 5.21 <.001 
PHQ-9 score, mean (SD) 13.04 ± 7.46 15.63 ± 7.38 −4.09 <.001 
RRS-10 total score, mean (SD) 22.11 ± 6.36 24.09 ± 6.53 −3.57 <.001 

Brooding, mean (SD) 11.45 ± 3.56 12.83 ± 3.78 −4.35 <.001 
Reflection, mean (SD) 10.66 ± 3.57 11.26 ± 3.49 −1.99 .047 

aSex differences were significant, after Bonferroni corrections P < .05. 
Abbreviations: PHQ-9 = Patient Health Questionnaire-9; RRS = Ruminative Response Scale. 
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(OR = 1.058, 95% CI, 0.021–0.092, P = .002) were 
independently associated with suicide attempts (Table 3). 

The Mediating Effect of Rumination on the 
Relationship Between Depression and 
Suicide Attempts in Female Adolescents 
With Mood Disorders 

In female patients, after controlling for living style, 
the mediating effect analysis found a significant indirect 
effect of rumination on the relationship between 
depression and suicide attempts (standardized β = 0.005, 
95% CI, 0.002–0.008, P = .003). In addition, the direct 
effect of depression on suicide attempts (standardized 
β = 0.011, 95% CI, 0.005–0.017, P < .001) was also 
significant. The mediating effect accounted for 31.25% of 
the total effect of depression on suicide attempts 

(Table 4). Path analysis showed the depression positively 
predicted rumination (a = 0.44, 95% CI, 0.375–0.511, 
P < .001) and suicide attempts (c9 = 0.01, 95% CI, 
0.005–0.017, P < .001), and rumination positively 
predicted suicide attempts (b = 0.01, 95% CI, 
0.004–0.019, P = .002) (Figure 1). 

DISCUSSION 

To the best of our knowledge, our study provides the 
first support for sex differences in the relationship 
between depression, rumination, and suicide attempts in 
Chinese adolescents with mood disorders. The main 
findings included (1) female adolescents with mood 
disorders had a higher prevalence of suicide attempts 

Table 2. 
Two-Way MANOVA Analysis of Depression and Rumination Among Adolescents With Mood Disorders: 
Comparing Those With and Without SA, Grouped by Sex 

Variable 

Male (n = 190, 27.90%)a Female (n = 491, 72.10%)b 

Subgroup 
F (P value) 

Sex 
F (P value) 

Subgroup × 
sex 

F (P value) 
Without SA 

(n = 96) 
With SA 
(n = 94) 

Without SA 
(n = 175) 

With SA 
(n = 316) 

PHQ-9, mean (SD) 11.33 (7.19) 14.79 (7.36)** 13.19 (7.07) 16.98 (7.21 )### 33.85 (<.001) 10.61 (.001) 00.07 (.791 ) 
RRS-10 total score, mean (SD) 20.84 (6.20) 23.39 (6.30)** 21.99 (6.44) 25.24 (6.30)### 28.10 (<.001) 7.52 (.006) 00.41 (.523) 
Brooding, mean (SD) 10.71 (3.44) 12.20 (3.55)** 11.63 (3.85) 13.49 (3.57)### 28.68 (<.001) 12.44 (<.001) 00.35 (.554) 
Reflection, mean (SD) 10.14 (3.47) 11.19 (3.61 )* 10.37 (3.29) 11.75 (3.51 )### 16.59 (<.001) 1.73 (.188) 00.30 (.584) 

aAsterisks indicate statistically significant difference in male adolescents with mood disorders, comparing those without SA to with SA. *P < .05; **P < .01. 
bPound signs indicate statistically significant difference in female adolescents with mood disorders, comparing those without SA to with SA. ###P < .001. 
Abbreviations: MANOVA = multivariate analysis of variance; PHQ-9 = Patient Health Questionnaire-9; RRS = Ruminative Response Scale; SA = suicide attempts. 

Table 3. 
Binary Logistic Regression Analysis of Determinants of SA in Male 
and Female Adolescents With Mood Disorders 
Male adolescents with mood disorders Female adolescents with mood disorders 
Predictor B Wald P OR 95% CI Predictor B Wald P OR 95% CI 
PHQ-9 0.07 9.84 .002 1.07 1.03–1.11 PHQ-9 0.05 10.45 .001 1.05 1.02–1.08 
Constant −0.87 7.90 .005 0.42 RRS-10 0.05 9.15 .002 1.06 1.02–1.09 

Constant −1.42 13.88 <.001 0.24 

Abbreviations: OR = odds ratio; PHQ-9 = Patient Health Questionnaire-9, RRS = Ruminative Response Scale; 
SA = suicide attempts. 

Table 4. 
Analyzing the Mediating Effect of Rumination on the Depression- 
Suicide Attempt Relationship in Female Adolescents With Mood 
Disorders 

Effect Label Estimate SE 
95% CI 

Z P % Mediation Lower Upper 
Indirect a × b 0.005 0.002 0.002 0.008 2.99 .003 31.25 
Direct c’ 0.011 0.003 0.005 0.017 3.37 < .001 68.65 
Total c’ + a × b 0.016 0.003 0.010 0.022 5.62 < .001 100.0 
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than males; (2) in male patients, the risk factor for 
suicide attempts was the severity of depression, 
while in female patients, the main risk factors for 
suicide attempts were the severity of depression and 
rumination; (3) rumination had a mediating effect on the 
relationship between depression and suicide attempts in 
females, but not in males. 

Sex Differences in the Prevalence of Suicide 
Attempts in Adolescents With Mood 
Disorders 

We found significant sex differences in the 
prevalence of suicide attempts (female adolescents 
64.36% vs male adolescents 49.47%). This finding is 
consistent with previous studies which have shown a 
higher prevalence of suicide attempts in female 
adolescents.3,34 For example, a study showed that female 
adolescents had higher lifetime rates of suicidal 
thoughts, plans, and attempts than male adolescents.2 

Evidence from a recent survey of the Nationwide 
Inpatient Sample database in the United States found 
that female adolescents with unipolar depression and 
bipolar depression were more likely to have attempted 
suicide than males (OR 1.13, 95% CI, 1.09–1.16).35 

However, other previous study has shown that male 
adolescents have a higher suicide mortality rate than 
females.11 Similarly, a prior study showed that 76% of 
those who died by suicide were males.5 Compared to 
female adolescents, male adolescents tend to use more 
lethal suicide methods (ie, firearms, suffocation, 
poisoning, and hanging).2 Conversely, female adolescents 
have higher rates of suicidal thoughts, plans, and 
attempts,2 which may be related to biological sex 
differences or sex-based differences in socialization and 
gender norms.17 Morphological studies have found sex 
differences in several areas of the brain that are 
important for cognitive processing and emotional 
responses.36 A prior magnetic resonance imaging study37 

revealed that the same cognitive task led to unilateral 

left brain activation in males and bilateral activation in 
females. These brain activation patterns may imply that 
female cognitive processing might be more nuanced and 
less constrained compared to males. Additionally, during 
challenging situations, females may consider a broader 
array of factors and strive for balance, potentially 
leading to a more comprehensive evaluation. 
Furthermore, cultural values may constrain female 
adolescents against suicide deaths and male suicide 
attempts. Nonfatal suicidal behaviors in female 
adolescents are interpreted as a call for help.38 Male 
adolescents, in contrast, would lack the freedom to 
express frustration or distress through suicide attempts, 
resulting in more direct suicide mortality.39,40 

Sex Differences in Depression and 
Rumination in Adolescents With Mood 
Disorders 

We also found that there were significant sex 
differences in depressive symptoms in adolescents with 
mood disorders, as female adolescents had more severe 
depressive symptoms than male adolescents. This result 
is consistent with previous findings, which showed that 
female adolescents were more likely to exhibit typical 
depressive symptoms, while male adolescents were more 
likely to exhibit anger, irritability, and alcohol abuse.41,42 

These sex differences may be due to differences in 
traditional sex and gender norms, as male gender norms 
stigmatize depression, leading to underestimation of 
depressive symptoms or underreporting of typical 
depressive symptoms.43 Coping styles are another factor 
that may contribute to sex differences in depressive 
symptoms and suicide attempts. During periods of 
depression, males are often observed to avoid addressing 
the problem directly, instead resorting to coping 
mechanisms such as alcohol consumption and physical 
activity. In contrast, females frequently internalize their 
depressive feelings, engaging in prolonged contemplation 
about its causes and effects, such as rumination. This 
approach can potentially exacerbate and prolong 
depressive symptoms22,44,45 and increase suicidality.22,46 

Our present study confirmed that female adolescents 
with mood disorders had a greater tendency to engage in 
global rumination and brooding than male adolescents, 
both in the attempted suicide subgroup and the 
nonattempted suicide subgroup, but there were no sex- 
based differences in reflection in either subgroup. These 
results were consistent with Burwell and Shirk findings47 

that brooding, but not reflection, can predict the 
development of depressive symptoms over time, 
particularly for female adolescents. In addition, other 
previous researches have also indicated that females 
ruminate more than males.48,49 Differences in coping 
styles may be another factor contributing to sex 
differences in suicide attempts among adolescents with 
mood disorders. 

Figure 1. 
A Model of Rumination’s Mediating Effect on 
Depression and Suicide Attempts in Female 
Adolescents with Mood Disorders 

a 
= 

0.
44

**
* b = 0.0

1**

c' = 0.01***
Depression
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Statistically significant, ppP < .01, pppP < .001. 
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Sex Differences in the Relationship 
Between Depression, Rumination, and 
Suicide Attempts in Adolescents With Mood 
Disorders 

Notably, we found significant sex differences in the 
relationship between depressive symptoms and 
rumination and suicide attempts in adolescents with 
mood disorders. In male adolescents with mood 
disorders, only depressive symptoms predicted suicide 
attempts in this current study, whereas in female 
adolescents, depressive symptoms and global 
rumination were predictors of suicide attempts. 
Moreover, among female patients, rumination 
significantly and positively predicted suicide attempts, 
and rumination partially mediated the relationship 
between depression and suicide attempts. These 
results suggest that in female patients, depressive 
symptoms not only directly increase the risk of suicide 
attempts but also indirectly increase the risk of suicide 
attempts by increasing rumination. Thus, these 
findings indicate the relationship between depression, 
rumination, and suicide attempts is sex-specific in 
adolescents with mood disorders. This may be due to 
the psychological processes that underpin suicidal 
action are distinct between male and female 
adolescents. According to the response styles theory of 
depression,19,50 females with depression are more likely 
to engage in rumination than males.51 The ruminative 
response style tends to amplify and prolong periods of 
depression, impair motivation, inhibit instrumental 
behavior, and lead to poor problem-solving19,20,50 

and suicidality.52 Furthermore, rumination is also 
considered cognitive vulnerability that can lead to 
aggressive behaviors, including aggression against 
oneself.53 In addition, there is evidence that 
rumination mediates the relationship between sex and 
depressive symptoms, meaning that females reporting 
more depressive symptoms than males may be 
explained by their greater tendency to ruminate.54 In 
conclusion, sex differences in the relationship between 
depression, rumination, and suicide attempts may be 
due to the fact that males and females have different 
psychopathological mechanisms which drive their 
responses to depression and suicidal behaviors. These 
differences need further exploration in the future. 

Despite the clinical importance of our current study, 
there were still some methodological limitations. First, 
because of the cross-sectional design of the present 
study, the sex differences in suicide attempts, clinical 
symptoms, and rumination were only descriptive, and no 
causal inferences could be drawn. Longitudinal data 
during adolescent development could answer 
additional questions about how observed sex differences 
arise and inform future sex-specific interventions, 
which require additional research in the future. Second, 
because data on both depressive symptoms and 

rumination relied on self-report, our findings may have 
been subject to recall and response bias. Third, our 
study population was drawn from a psychiatric hospital 
and had an imbalance of male and female subjects. 
Future research should aim for a larger, more sex- 
balanced sample to improve the ecological validity or 
applicability of the findings to real-world settings. 
Fourth, we did not explore the relationship between 
suicide attempts risk, rumination, and depressive 
symptoms with these gender-related concepts, 
especially among transgender or gender 
nonconforming adolescents. Therefore, more work needs 
to be performed on these particular populations to 
better identify the triggers. Fifth, the risk of suicide 
attempts in adolescents with mood disorders is related to 
other associated risk factors, such as school bullying 
and parental mental illness,55 the measurement of 
which was beyond the scope of the present study. Sixth, 
adolescents with both unipolar and bipolar depression 
were included in this study. This may have important 
implications for both biological factors and cognitive 
models, which need to be clarified in future studies. 
Finally, the sample consisted of Chinese adolescents 
with mood disorders and did not include populations 
from other countries. The results of the present study 
may be influenced by differences in culture, and a 
cross-cultural comparative study should be conducted in 
the future. 

In conclusion, our study confirms sex differences in 
depression, rumination, and suicide attempts among 
adolescents with mood disorders. To better understand 
these sex differences and develop appropriate 
interventions, future research should explore the 
potential mechanisms between depression, rumination, 
and suicide attempts. This requires multidisciplinary 
research across biology, psychology, and sociology. 
Biologically, sex differences might stem from variations 
in hormone levels and neural structures, which could 
influence emotional responses and coping styles. 
Moreover, sex-related differences in brain development 
and neural connectivity could impact adolescents’ 
cognitive and emotional processes. Furthermore, social 
roles and cultural expectations may influence gender 
differences. Males and females often develop distinct 
self-identification and emotional expression methods 
during socialization. For instance, males often repress 
emotions, whereas females typically express them 
verbally. Therefore, preventing suicide in adolescents 
with mood disorders requires developing sex-specific 
interventions. For males, interventions should raise 
awareness of depressive symptoms, promote active help- 
seeking, and ensure access to professional 
psychological support. For females, strategies such as 
cognitive behavioral therapy or mindfulness may be 
effective in mitigating rumination and reducing the risk 
of suicide. 
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