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Background: Suicide has become one of the leading causes of death among adolescents, with an increased risk observed in the psychiatric outpatient population. Therefore, exploring its risk factors is crucial. Obsessive-compulsive symptoms, being common in this patient group, warrant investigation into their impact mechanisms on suicide risk.

Methods: This study enrolled 526 outpatient adolescents [396 females (75.29%); Mage = 15.39, SD = 1.23] who completed relevant questionnaires and provided demographic data during their clinic visit.

Results: Obsessive-compulsive symptoms positively predicted suicide risk in both males and females, with depressive symptoms mediating this effect. Sleep disturbances played a mediating role only in females, while anxiety symptoms did not mediate the relationship in either gender.

Conclusion: Clinicians should pay closer attention to adolescents presenting with obsessive-compulsive and depressive symptoms, as well as female adolescents with sleep disturbances, to mitigate their elevated suicide risk.
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Introduction


Suicide risk in adolescents

Suicide is a global public health issue, and among adolescents aged 15–19 worldwide, it is the second leading cause of death for females and the third leading cause for males (1). In adolescents attending psychiatric outpatient clinics, the risk of suicide is significantly higher than in the general population (2). Therefore, identifying the factors influencing the risk of suicide among adolescents attending psychiatric outpatient clinics is of great significance for suicide prevention. Researchers have proposed a series of theories regarding suicidal behavior and suicide risk. Among these, the Integrated Motivational-Volitional (IMV) model of suicidal behavior provides a more comprehensive explanation of the factors influencing suicide risk and the process from suicide risk to suicidal behavior (3).



Obsessive-compulsive symptoms and suicide risk

The IMV model divides the emergence of suicidal behavior into the pre- motivational phase, the motivational phase, and the volitional phase. The motivational phase is a critical phase in the formation of suicide risk, where feelings of entrapment and defeat during the motivational phase are significant precursors to the development of suicide risk. When individuals fail to control obsessive thoughts or behaviors, they are likely to experience a sense of defeat, leading to the emergence of suicide risk.

Obsessive-compulsive symptoms primarily consist of persistent and intrusive thoughts that provoke anxiety (obsessions), as well as repetitive behaviors performed to control these intrusive thoughts (compulsions) (4). In many cases, obsessive-compulsive symptoms begin in childhood and significantly impact the patient’s quality of life, well-being, and overall functioning (5). Consequently, obsessive-compulsive symptoms are likely to contribute to suicide risk. A meta-analysis involving 61 studies showed that obsessive-compulsive symptoms are associated with a higher risk of suicide; one in ten patients with obsessive-compulsive disorder attempt suicide in their lifetime, one-third currently have suicide risk, and approximately half have had suicide risk at some point (6). Although numerous studies have illustrated the relationship between obsessive-compulsive symptoms and suicide risk, the underlying mechanisms remain unclear. Moreover, both suicide risk and obsessive-compulsive symptoms exhibit gender differences (7–9), hence this study aims to investigate the mechanisms by which obsessive-compulsive symptoms influence suicide risk, as well as the gender differences involved.



Role of depressive symptoms

In the IMV model, feelings of entrapment are a precursor to suicide risk, and depressive symptoms, as one of the consequences of entrapment, may also play a unique role (10). The role of depression in suicide risk has been demonstrated in numerous studies (11–14). Additionally, depressive symptoms as a common secondary symptom of obsessive-compulsive symptoms have been extensively validated in children (15) and particularly in adolescents (16, 17).When depressive symptoms are secondary to obsessive-compulsive symptoms, they may lead to more severe impairment (18) and a higher risk of suicide (19). Longitudinal studies show that obsessive-compulsive symptoms can predict depressive symptoms over a two-year follow-up (20), with more severe obsessive-compulsive symptoms indicating more severe depressive symptoms in the following year (21). In summary, depressive symptoms may mediate the relationship between obsessive-compulsive symptoms and suicide risk.



Role of anxiety symptoms

Anxiety symptoms, as a common psychological issue among adolescents attending psychiatric outpatient clinics (22), may also contribute to suicide risk (23). In the IMV model, thoughts about the future are one of the significant predictors of suicide risk. Moreover, one of the main characteristics of anxiety symptoms is pessimism and worry about the future (24). Additionally, avoidance behavior, as one of the core symptoms of anxiety, may lead to social isolation, thwarted belongingness, and loneliness, which are critical risk factors for suicide (3, 25). A meta-analysis involving 309,974 patients with anxiety disorders and related conditions indicates that compared to those without anxiety, individuals with anxiety are more likely to have suicide risk (26). Previous studies have also found that anxiety symptoms can interfere with an individual’s daily activities and lead to suicidal ideation after 18 months (27), with such symptoms being common in the last week before suicide and associated with recorded increased suicide risk (28). Obsessive-compulsive symptoms, as highly correlated psychological issues with anxiety symptoms, have not yet reached a consensus in the industry regarding their relationship. Research suggests that anxiety is not a part of obsessive-compulsive symptoms, and obsessive-compulsive symptoms at baseline are related to anxiety symptoms two years later (29). Obsessive-compulsive symptoms cause distress, often manifested as anxiety (30), and more severe anxiety symptoms may exacerbate the impairment of patients’ quality of life (31, 32) and more functional impairment (33), thus anxiety symptoms may mediate the relationship between obsessive-compulsive symptoms and suicide risk.



Role of sleep disturbances

Additionally, sleep disturbances, which are highly comorbid with depression and anxiety (34, 35), are also suicide risk factors that deserve our attention. Sleep disturbances can bring intense feelings of distress to individuals. According to the escape theory of suicide, the purpose of suicide is to avoid suffering (36). Therefore, sleep disturbances are likely to lead to suicide risk, which has been confirmed in many studies (37, 38). A cross-sectional study showed that compared to adolescents with longer sleep durations, those with shorter sleep durations have a higher likelihood of making suicide plans (39). The results of two meta-analyses indicate that sleep disturbances significantly increase suicide risk in both the general population (40) and in groups diagnosed with mental disorders (41). Furthermore, in psychological autopsy studies of completed suicides and studies of hospitalized groups who have attempted suicide, insomnia was found to be a proximal warning signal, appearing as early as one week before suicide (42–44). It is well-known that sleep disturbances are associated with many psychological disorders, as found in both cross-sectional and prospective studies (45, 46). Obsessive-compulsive symptoms, due to their recurring and distressing intrusive thoughts (47), may severely affect the sleep quality of adolescents (48). Clinical samples have also found that the incidence of delayed sleep–wake phase disorder in patients with obsessive-compulsive disorder is higher than in healthy control groups (49), thus sleep disturbances may mediate the relationship between obsessive-compulsive symptoms and suicide risk.

Additionally, obsessive-compulsive symptoms and suicide risk are significantly influenced by gender (7, 50). Females tend to develop obsessive-compulsive symptoms later than males (51), and there are differences in the incidence of various symptoms between the two (52). Females typically have an episodic course with stressful life events, while males often have a chronic course, with insidious onset and higher severity of symptoms (53, 54). Studies have also found that among individuals with obsessive-compulsive symptoms, females have significantly higher anxiety and depression scores than males (51). Similarly, in a sample of high school students, female patients with obsessive-compulsive disorder (OCD) reported significantly higher depression scores than their male counterparts (55). In the field of suicide research, gender differences in suicidal behavior, also known as the “suicide paradox,” were proposed as early as 1998 (56). Females often exhibit a higher rate of suicide attempts, but males have a higher likelihood of completed suicide. Additionally, a study involving 273 patients admitted due to suicide attempts revealed that females had a higher prevalence of anxiety symptoms (57) and females were more likely to exhibit traditional suicide risk factors such as depression (58). These findings suggest that in females, obsessive-compulsive symptoms are more likely to influence suicide risk through anxiety and depression. Therefore, there may be gender differences in the relationship between obsessive-compulsive symptoms and suicide risk. However, previous studies rarely explore gender differences within the context of the relationship between obsessive-compulsive symptoms and suicide risk.

In summary, this study aims to explore the mediating roles of depressive symptoms, anxiety symptoms, and sleep disturbances in the relationship between obsessive-compulsive symptoms and suicide risk, as well as differences at the gender level. Our hypotheses are as follows: (1) Obsessive-compulsive symptoms can positively predict suicide risk. (2) Depressive symptoms, anxiety symptoms, and sleep disturbances mediate the relationship between obsessive-compulsive symptoms and suicide risk.




Methods


Participants and procedure

Participants were recruited through convenience sampling from the outpatient department of a specialized psychiatric hospital following their initial consultation. Subsequently, they underwent a detailed assessment using standardized scales. Data collection and storage were conducted via mobile or computer terminals. Informed consent was obtained electronically or in writing from all participants and their legal guardians prior to the study.

Ultimately, the study enrolled a total of 526 participants, including 396 females (75.29%) and 130 males (24.71%), with a mean age of 15.39 years (SD = 1.23; age range 13–17 years). The study was approved by the research ethics committee of the institution where the first author is affiliated.



Measures

Obsessive-compulsive symptoms were assessed using the obsessive-compulsive dimension of the Symptom Checklist-90 (SCL-90). This scale assesses the psychological state of patients over the past week, with the obsessive-compulsive dimension comprising 10 items (e.g., having to wash hands repeatedly, count numbers, or touch certain objects). A Likert five-point scale is used for scoring, ranging from 0 (not at all) to 4 (extremely). The reliability and validity of this scale have been validated in previous studies with adolescent populations (59), and in this study, the Cronbach’s α was 0.89.

Depressive symptoms were assessed using the Zung Self-Rating Depression Scale (SDS) (60)., which assesses the severity of depression in patients over the past week. This instrument consists of 20 items (e.g., “I feel down-hearted and blue,” “I have trouble sleeping at night”), with 10 items being reverse-scored (e.g., “I eat as much as usual,” “I look forward to the future with hope”), a Likert four-point scale is used for scoring, where 1 = none or very little of the time, 2 = sometimes or little of the time, 3 = often or a good part of the time, and 4 = always or most of the time. The reliability and validity of this scale have been validated in previous studies with adolescent populations (61), and in this study, the Cronbach’s α was 0.92.

Anxiety was measured using the Zung Self-Rating Anxiety Scale (62), which also assesses the severity of anxiety in patients over the past week. This tool consists of 20 items (e.g., “I feel more nervous and anxious than usual;” “I feel afraid for no reason”), with 5 items being reverse-scored (e.g., “I feel everything is fine and nothing unfortunate will happen;” “I feel calm and can sit quietly”), a Likert four-point scale is used for scoring, where 1 = none or very little of the time, 2 = sometimes or little of the time, 3 = often or a good part of the time, and 4 = always or most of the time. The reliability and validity of this scale have been validated in previous studies with adolescent populations (61), and in this study, the Cronbach’s α was 0.80.

Sleep disturbances were assessed using the sleep-related items from the Symptom Checklist-90 (SCL-90), which assess the sleep status of patients over the past week (e.g., difficulty falling asleep). A Likert five-point scale is used for scoring, ranging from 0 (not at all) to 4 (extremely severe). The reliability and validity of this scale have been validated in previous studies with adolescent populations (59), and in this study, the Cronbach’s α was 0.89.

Suicide risk was assessed using the Suicide Ideation Self-Rating Scale, which consists of 26 items divided into four subscales: Despair, Optimism, Sleep, and Dissimulation (e.g., “I often feel pessimistic and disappointed.”). The Optimism subscale is reverse-scored (e.g., “How wonderful it is to live in this rich and colorful era.”). In this study, the total scores of the Despair, Optimism, and Sleep subscales were included in the analysis. The reliability and validity of this scale have been validated in previous studies with adolescent populations (63), and in this study, the Cronbach’s α was 0.86.



Statistical analyses

Data analysis was conducted using IBM SPSS version 26.0. Initially, Harman’s single-factor test was performed to assess common method bias. The results indicated that the variance explained by the first factor, both before and after rotation, was below the threshold of 40% (30.9%), suggesting that common method bias was not a significant concern in this study.

Subsequently, descriptive statistics and correlation analyses were performed to explore the preliminary relationships among the variables. Based on these analyses and controlling for gender and age, we used the Mplus 8.0 to examine the impact of obsessive-compulsive symptoms on suicide risk, as well as the mediating roles of anxiety symptoms, depressive symptoms, and sleep disturbances. Finally, a Bootstrap procedure with 5,000 resamples was employed to test the mediating effects.

Given that the questionnaire required completion of all items before submission, there were no missing values in the questionnaires used in this study.




Results


Descriptive statistics analysis

As shown in Table 1, gender is negatively correlated with age and positively correlated with obsessive-compulsive symptoms, depressive symptoms, anxiety symptoms, and suicide risk. Age is significantly negatively correlated with depressive symptoms and suicide risk. All other variables are significantly positively correlated with each other.



TABLE 1 Descriptive statistics and correlation analyses.
[image: Table1]



Mediation analysis

Prior to testing the mediation effects, we first examined the direct effect of obsessive-compulsive symptoms on suicide risk after controlling for gender and age. The results of the path analysis indicated that obsessive-compulsive symptoms positively predict suicide risk. The model is a saturated model.

In order to explore the underlying mechanisms between obsessive-compulsive symptoms and suicide risk, we incorporated depressive symptoms, anxiety symptoms, and sleep disturbances in the direct effect model simultaneously. The model is a saturated model, and the results are shown in Figure 1A. Path analysis shows that obsessive-compulsive symptoms positively predict depressive symptoms, anxiety symptoms, sleep disturbances, and suicide risk, depressive symptoms positively predict suicide risk, and sleep disturbances positively predict suicide risk.

[image: Figure 1]

FIGURE 1
 Mediation models. (A) The mediation model for the total sample, (B) the mediation model for males, (C) the mediation model for females. Standardized coefficients are shown. *p < 0.05, **p < 0.01, and ***p < 0.001.


To further explore the differences in underlying mechanisms between males and females, we constructed separate models for each gender group, as shown in Figures 1B,C. First, after constraining the main paths for males and females to be equal, the model fit showed significant changes (Δχ2 = 22.69, Δdf = 7, p = 0.002), indicating that there were significant differences between the models for males and females. It was found that in the male group, obsessive-compulsive symptoms positively predicted depressive symptoms, anxiety symptoms, sleep disturbances, and suicide risk, and depressive symptoms positively predicted suicide risk. In the female group, obsessive-compulsive symptoms positively predicted depressive symptoms, anxiety symptoms, sleep disturbances, and suicide risk, depressive symptoms positively predicted suicide risk, and sleep disturbances positively predicted suicide risk.

The mediation effects were tested using the Bias-Corrected Bootstrap procedure. As show in Table 2, in the overall sample, Obsessive-compulsive symptoms can positively influence suicide risk through depressive symptoms and sleep disturbances. However, we did not find that obsessive-compulsive symptoms significantly influence suicide risk through anxiety symptoms.



TABLE 2 Path coefficients and mediation analyses.
[image: Table2]

In both male and female groups, Obsessive-compulsive symptoms can positively influence suicide risk through depressive symptoms. However, we did not find that obsessive-compulsive symptoms significantly influence suicide risk through anxiety symptoms. Among females, we observed that obsessive-compulsive symptoms can positively influence suicide risk through sleep disturbances, but the finding that was not replicated in the male group.




Discussion

This study investigated the impact mechanisms of obsessive-compulsive symptoms on suicidal risk among psychiatric outpatient adolescents, as well as the mediating roles of depressive symptoms, anxiety symptoms, and sleep disturbances. The results indeed found the detrimental impact of depressive symptoms and sleep issues, with significant gender differences observed.

Initially, we constructed a direct effects model, and the results indicated that obsessive-compulsive symptoms are a positive predictor of suicidal risk in both male and female groups. This implies that the severity of an individual’s obsessive-compulsive symptoms is directly correlated with their risk of suicidality. This finding is consistent with our hypothesis and the results of previous studies (64). Intrusive obsessive thoughts that are unacceptable to the individual can induce intense feelings of shame and distress (65). Specifically, obsessive thoughts related to violence and horrific imagery (66) may provoke significant fear in the individual. Additionally, the substantial time spent on compulsive behaviors, coupled with the failure to control these behaviors, can lead to severe frustration. In an attempt to escape these distressing sensations, individuals may resort to suicidal ideation and behavior, thereby increasing their risk of suicidality.

Simultaneously, we found that obsessive-compulsive symptoms can positively predict suicide risk through depressive symptoms in both male and female groups. This is consistent with our hypothesis. Obsessive-compulsive symptoms may lead to depressive symptoms due to the impairment of an individual’s cognitive and social functioning. The frustration and distress caused by obsessive-compulsive symptoms and the failure to control compulsive behaviors may result in negative self-evaluation and hopelessness—the core personal intrinsic features of depression (67–69). The perceived inability to change one’s circumstances may lead to a sense of entrapment, thereby increasing the risk of suicide (70), which partially validates the IMV model.

Additionally, we found that in both groups, obsessive-compulsive symptoms did not affect suicide risk through anxiety symptoms, which is inconsistent with our hypothesis. It might be due to the high comorbidity between anxiety symptoms and depressive symptoms (71), where the role of anxiety symptoms is overshadowed by depressive symptoms. According to the tripartite model of anxiety and depression (72), negative affect is a shared component of both anxiety and depressive symptoms. The failure to control obsessive behaviors and the presence of intrusive obsessive thoughts often lead to negative emotions such as pessimism, self-blame, and hopelessness. These negative emotions are the core of depressive symptoms, and thus depressive symptoms may dominate in this context. Similar results have been confirmed in previous studies (73).

Interestingly, we found that in females, obsessive-compulsive symptoms can positively predict suicidal risk through sleep disturbances, whereas the mediating role of sleep disturbances was not significant in males. When confronted with the stress and distress brought by obsessive-compulsive symptoms, males are more likely to employ externalizing behaviors such as impulsivity and aggression to cope, while females tend to utilize internalizing behaviors like rumination and worry (74). Consequently, females are more prone to experiencing sleep disturbances (75). Additionally, females experience more stressors during adolescence compared to males (76), and they exhibit more stress responses at equivalent levels of stress (77). These factors may contribute to females being more susceptible to sleep disturbances. Moreover, previous research has indicated that dysfunctional sleep beliefs are only associated with an increased risk of suicide attempts in females (78), and the direct impact of sleep deprivation on suicide is 2.5 times greater in females than in males (79).

Additionally, this study has several limitations. All data in this study were derived from participants’ self-reports, which may be subject to bias, Future research could incorporate multimodal assessments (such as clinical interviews and ecological momentary assessment) to reduce subjective bias and include objective measures (such as actigraphy for sleep monitoring). Moreover, this study was a cross-sectional study and thus unable to verify the direction of causality or dynamic changes between variables. For instance, the association between obsessive-compulsive symptoms and mediating variables may be influenced by reverse causality (e.g., individuals at high risk of suicide risks may exaggerate their obsessive-compulsive symptoms). Furthermore, mediation analyses using cross-sectional data (e.g., via the Bootstrap method) can only provide statistical evidence of indirect effects and cannot confirm the actual temporal sequence or causal chain (80). Future studies may employ longitudinal designs, for example, by tracking the temporal sequence of obsessive-compulsive symptoms → mediating variables → suicide risk at three time points to validate the causal chain. Alternatively, cross-lagged panel models (CLPM) or randomized controlled trials (RCTs) could be used to clarify the causal relationships between variables. In addition, the present study did not differentiate between clinical and non-clinical samples, which may have confounded the effects of symptom severity. Future research could compare individuals with clinical diagnoses with community samples to clarify the moderating role of symptom severity. And our participants were individuals seeking treatment in the psychiatric outpatient department, so caution should be exercised when generalizing our results to other populations. Despite these limitations, this study still holds significant theoretical and practical value. The results of this study enrich our understanding of suicidal risk and partially validate the Interpersonal-Psychological Theory of Suicide (IMV) model and its broad applicability. Clinically, it can provide more targeted objectives for suicide interventions among adolescents attending psychiatric outpatient clinics. Physicians should pay closer attention to adolescents presenting with obsessive-compulsive symptoms and depressive symptoms, as well as female adolescents with sleep disturbances, during consultations to prevent them from experiencing higher suicidal risks.



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 the Quzhou Third Hospital Medical Ethics Committee. 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.



Author contributions

XF: Data curation, Writing – original draft, Conceptualization, Formal analysis, Investigation, Methodology, Software, Validation, Writing – review & editing. XQ: Conceptualization, Investigation, Validation, Writing – review & editing. XH: Conceptualization, Data curation, Investigation, Writing – review & editing. HJ: Conceptualization, Investigation, Writing – review & editing. WH: Conceptualization, Funding acquisition, Project administration, Supervision, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



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.



Generative AI statement

The authors declare that Gen AI was used in the creation of this manuscript. Using AI to Polish language.



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.



References

 1. World Health Organization. Suicide: one person dies every 40 seconds [Internet]. (2019). Available at: https://www.who.int/news/item/09-09-2019-suicide-one-person-dies-every-40-seconds

 2. Shilton, T, Hertz-Palmor, N, Matalon, N, Shani, S, Dekel, I, Gothelf, D , et al. Contribution of risk and resilience factors to suicidality among mental health-help-seeking adolescent outpatients: A cross-sectional study. J Clin Med. (2023) 12:1974. doi: 10.3390/jcm12051974 

 3. O’Connor, RC, and Kirtley, OJ. The integrated motivational-volitional model of suicidal behaviour. Philos Trans R Soc Lond Ser B Biol Sci. (2018) 373:20170268. doi: 10.1098/rstb.2017.0268 

 4. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: DSM-5TM. 5th ed. Arlington, VA, US: American Psychiatric Publishing, Inc (2013). 947 p.

 5. Sultan, S, Fallata, EO, Bashar, MDA, Olaqi, EE, Alsharif, GH, BinSaleh, RA , et al. Prevalence, sociodemographic and academic correlates of obsessive-compulsive disorder in the students of college of applied medical sciences, umm Al-Qura university. J Obsessive-Compuls Relat Disord. (2021) 28:100604. doi: 10.1016/j.jocrd.2020.100604 

 6. Pellegrini, L, Maietti, E, Rucci, P, Casadei, G, Maina, G, Fineberg, NA , et al. Suicide attempts and suicidal ideation in patients with obsessive-compulsive disorder: A systematic review and meta-analysis. J Affect Disord. (2020) 276:1001–21. doi: 10.1016/j.jad.2020.07.115 

 7. Coban, DA, Tan, O, and Gundogmus, I. Clinical and sociodemographic differences in adult women and men with obsessive-compulsive disorder. Psychiatry Behav Sci. (2024) 14:167–75. doi: 10.5455/PBS.20240618101957 

 8. Barrigon, ML, and Cegla-Schvartzman, F. Sex, gender, and suicidal behavior. Curr Top Behav Neurosci. (2020) 46:89–115. doi: 10.1007/7854_2020_165 

 9. Benatti, B, Girone, N, Celebre, L, Vismara, M, Hollander, E, Fineberg, NA , et al. The role of gender in a large international OCD sample: A report from the International College of Obsessive-Compulsive Spectrum Disorders (ICOCS) network. Compr Psychiatry. (2022) 116:152315. doi: 10.1016/j.comppsych.2022.152315 

 10. Huertes-del Arco, A, Izquierdo-Sotorrío, E, Carrasco, MA, Caro-Cañizares, I, and Holgado-Tello, FP. Suicidal ideation in adolescents and young adults: the role of defeat, entrapment, and depressive symptoms—from a systematic review to a tentative theoretical model. Behav Sci. (2024) 14:1145. doi: 10.3390/bs14121145 

 11. Liu, L, Han, Y, Lian, Y, Wu, X, Qiao, Z, and Wang, W. Perceived discrimination and suicidal ideation among impoverished and nonimpoverished college students: different mechanisms via social support, depressive symptoms, and nonsuicidal self-injury. Suicide Life Threat Behav. (2023) 53:910–21. doi: 10.1111/sltb.12992 

 12. Li, N, Wang, P, Wu, X, Qiao, Z, and Wang, W. Discrimination faced by economically disadvantaged students: the mediating role of interpersonal factors in perceived discrimination predicting suicidal ideation. Curr Psychol. (2024) 43:11352–9. doi: 10.1007/s12144-023-05252-2

 13. Liu, L, Wu, X, and Wang, W. Cyber aggression and suicidal ideation in emerging adults: examining the potential roles of depressive symptoms and nonsuicidal self-injury. Aggress Behav. (2024) 50:e70011. doi: 10.1002/ab.70011 

 14. Wei, Z, Li, Y, Liu, L, Wu, X, Qiao, Z, and Wang, W. You are worth it: social support buffered the relation between impostor syndrome and suicidal ideation. J Pac Rim Psychol. (2024) 18:18344909241228471. doi: 10.1177/18344909241228471

 15. Sharma, E, Sharma, LP, Balachander, S, Lin, B, Manohar, H, Khanna, P , et al. Comorbidities in obsessive-compulsive disorder across the lifespan: A systematic review and Meta-analysis. Front Psych. (2021) 12:703701. doi: 10.3389/fpsyt.2021.703701 

 16. Mohammadi, MR, Ahmadi, N, Hooshyari, Z, Khaleghi, A, Rismanian Yazdi, F, and Mehrparvar, AH. Prevalence, comorbidity, and predictors of obsessive-compulsive disorder in Iranian children and adolescents. J Psychiatr Res. (2021) 141:192–8. doi: 10.1016/j.jpsychires.2021.06.018 

 17. Riddle, DB, Guzick, A, Minhajuddin, A, Smárason, O, Armstrong, GM, Slater, H , et al. Obsessive-compulsive disorder in youth and young adults with depression: clinical characteristics of comorbid presentations. J Obsessive-Compuls Relat Disord. (2023) 38:100820. doi: 10.1016/j.jocrd.2023.100820 

 18. Benatti, B, Dell’Osso, B, Shen, H, Filippou-Frye, M, Varias, A, Sanchez, C , et al. Prevalence and correlates of current suicide risk in an international sample of OCD adults: A report from the International College of Obsessive-Compulsive Spectrum Disorders (ICOCS) network and obsessive compulsive and related disorders network (OCRN) of the European College of Neuropsychopharmacology. J Psychiatr Res. (2021) 140:357–63. doi: 10.1016/j.jpsychires.2021.05.054 

 19. Bramante, S, Maina, G, Borgogno, R, Pellegrini, L, Rigardetto, S, and Albert, U. Assessing suicide risk in patients with obsessive-compulsive disorder: a dimensional approach. Braz J Psychiatry. (2023) 45:28–37. doi: 10.47626/1516-4446-2022-2632 

 20. Tibi, L, van Oppen, P, van Balkom, AJLM, Eikelenboom, M, Rickelt, J, Schruers, KRJ , et al. The long-term association of OCD and depression and its moderators: A four-year follow up study in a large clinical sample. Eur Psychiatry. (2017) 44:76–82. doi: 10.1016/j.eurpsy.2017.03.009 

 21. Belli, GM, Law, C, Mancebo, M, Eisen, J, Rasmussen, S, and Boisseau, CL. Directionality of change in obsessive compulsive disorder and depression over six years of prospective follow-up. J Psychiatr Res. (2023) 157:162–7. doi: 10.1016/j.jpsychires.2022.11.034 

 22. Kowalchuk, A, Gonzalez, SJ, and Zoorob, RJ. Anxiety disorders in children and adolescents. Am Fam Physician. (2022) 106:657–64.

 23. Wiebenga, JXM, Dickhoff, J, Mérelle, SYM, Eikelenboom, M, Heering, HD, Gilissen, R , et al. Prevalence, course, and determinants of suicide ideation and attempts in patients with a depressive and/or anxiety disorder: A review of NESDA findings. J Affect Disord. (2021) 283:267–77. doi: 10.1016/j.jad.2021.01.053 

 24. Liu, Y, Yuan, H, Song, C, Li, L, Zhou, W, and Wang, W. Symptom relationships between internet addiction and anxiety across primary and middle school students during the omicron lockdown. J Affect Disord. (2023) 329:251–6. doi: 10.1016/j.jad.2023.02.074 

 25. Herres, J, Shearer, A, Kodish, T, Kim, B, Wang, SB, and Diamond, GS. Differences in suicide risk severity among suicidal youth with anxiety disorders. Crisis J Crisis Interv Suicide Prev. (2019) 40:333–9. doi: 10.1027/0227-5910/a000571

 26. Kanwar, A, Malik, S, Prokop, LJ, Sim, LA, Feldstein, D, Wang, Z , et al. The association between anxiety disorders and suicidal behaviors: A systematic review and Meta-analysis. Depress Anxiety. (2013) 30:917–29. doi: 10.1002/da.22074 

 27. Grant, JB, Batterham, PJ, McCallum, SM, Werner-Seidler, A, and Calear, AL. Specific anxiety and depression symptoms are risk factors for the onset of suicidal ideation and suicide attempts in youth. J Affect Disord. (2023) 327:299–305. doi: 10.1016/j.jad.2023.02.024 

 28. Doering, S, Probert-Lindstrom, S, Ehnvall, A, Wiktorsson, S, Oberg, NP, Bergqvist, E , et al. Anxiety symptoms preceding suicide: A Swedish nationwide record review. J Affect Disord. (2024) 355:317–24. doi: 10.1016/j.jad.2024.03.118 

 29. Citkovvska-Kisiciewska, A, Rutkowski, K, Sobanski, JA, Dembinska, E, and Mielimaka, M. Anxiety symptoms in obsessive-compulsive disorder and generalized anxiety disorder. Psychiatr Pol. (2019) 53:845–64. doi: 10.12740/PP/105378 

 30. Salkovskis, P. Obsessional-compulsive problems - a cognitive-behavioral analysis. Behav Res Ther. (1985) 23:571–83. doi: 10.1016/0005-7967(85)90105-6 

 31. Remmerswaal, KCP, Batelaan, NM, Hoogendoorn, AW, van der Wee, NJA, van Oppen, P, and van Balkom, AJLM. Four-year course of quality of life and obsessive-compulsive disorder. Soc Psychiatry Psychiatr Epidemiol. (2020) 55:989–1000. doi: 10.1007/s00127-019-01779-7 

 32. Velloso, P, Piccinato, C, Ferrão, Y, Perin, EA, Cesar, R, Fontenelle, LF , et al. Clinical predictors of quality of life in a large sample of adult obsessive-compulsive disorder outpatients. Compr Psychiatry. (2018) 86:82–90. doi: 10.1016/j.comppsych.2018.07.007 

 33. Wilmer, MT, Anderson, K, and Reynolds, M. Correlates of quality of life in anxiety disorders: review of recent research. Curr Psychiatry Rep. (2021) 23:77. doi: 10.1007/s11920-021-01290-4 

 34. Borges, C, Ellis, JGG, and Marques, DR. The role of sleep effort as a mediator between anxiety and depression. Psychol Rep. (2024) 127:2287–306. doi: 10.1177/00332941221149181 

 35. Al Mawaali, Z, Abdelrahman, H, Al Qadire, M, Ballad, CAC, Al Busafi, S, Al Busaidi, B , et al. Prevalence of anxiety, depression, and sleep in Oman. J Emerg Nurs. (2024) 50:635–43. doi: 10.1016/j.jen.2024.02.004 

 36. Baumeister, R. Suicide as Escape from Self. Psychol Rev. (1990) 97:90–113. doi: 10.1037/0033-295X.97.1.90 

 37. Liu, JW, Tu, YK, Lai, YF, Lee, HC, Tsai, PS, Chen, TJ , et al. Associations between sleep disturbances and suicidal ideation, plans, and attempts in adolescents: a systematic review and meta-analysis. Sleep. (2019) 42:zsz054. doi: 10.1093/sleep/zsz054 

 38. Harris, LM, Huang, X, Linthicum, KP, Bryen, CP, and Ribeiro, JD. Sleep disturbances as risk factors for suicidal thoughts and behaviours: a meta-analysis of longitudinal studies. Sci Rep. (2020) 10:13888. doi: 10.1038/s41598-020-70866-6 

 39. Joseph, VA, Kreski, NT, and Keyes, KM. Sleep deprivation and suicide risk among minoritized US adolescents. BMC Psychiatry. (2023) 23:638. doi: 10.1186/s12888-023-05074-3 

 40. Liu, RT, Steele, SJ, Hamilton, JL, Do, QBP, Furbish, K, Burke, TA , et al. Sleep and suicide: A systematic review and meta-analysis of longitudinal studies. Clin Psychol Rev. (2020) 81:101895. doi: 10.1016/j.cpr.2020.101895 

 41. Malik, S, Kanwar, A, Sim, LA, Prokop, LJ, Wang, Z, Benkhadra, K , et al. The association between sleep disturbances and suicidal behaviors in patients with psychiatric diagnoses: a systematic review and meta-analysis. Syst Rev. (2014) 3:18. doi: 10.1186/2046-4053-3-18 

 42. McGirr, A, Renaud, J, Seguin, M, Alda, M, Berikelfat, C, Lesage, A , et al. An examination of DSM-IV depressive symptoms and risk for suicide completion in major depressive disorder: A psychological autopsy study. J Affect Disord. (2007) 97:203–9. doi: 10.1016/j.jad.2006.06.016 

 43. Goldstein, TR, Bridge, JA, and Brent, DA. Sleep disturbance preceding completed suicide in adolescents. J Consult Clin Psychol. (2008) 76:84–91. doi: 10.1037/0022-006X.76.1.84 

 44. Ferentinos, P, Porichi, E, Christodoulou, C, Dikeos, D, Papageorgiou, C, and Douzenis, A. Sleep disturbance as a proximal predictor of suicidal intent in recently hospitalized attempters. Sleep Med. (2016) 19:1–7. doi: 10.1016/j.sleep.2015.10.021 

 45. Nakajima, S, Kaneko, Y, Fujii, N, Kizuki, J, Saitoh, K, Nagao, K , et al. Transdiagnostic association between subjective insomnia and depressive symptoms in major psychiatric disorders. Front Psych. (2023) 14:1114945. doi: 10.3389/fpsyt.2023.1114945 

 46. Arns, M, Kooij, JJS, and Coogan, AN. Review: identification and Management of Circadian Rhythm Sleep Disorders as a Transdiagnostic feature in child and adolescent Psychiatry. J Am Acad Child Adolesc Psychiatry. (2021) 60:1085–95. doi: 10.1016/j.jaac.2020.12.035 

 47. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. DSM-5-TR. Washington, DC: American Psychiatric Association Publishing. (2022). Available online at: https://psychiatryonline.org/doi/book/10.1176/appi.books.9780890425787 (Accessed November 20, 2024).

 48. Miniksar, DY, and Ozdemir, M. Sleep quality in children and adolescents with obsessive-compulsive disorders. Nord J Psychiatry. (2021) 75:25–30. doi: 10.1080/08039488.2020.1785005 

 49. Coles, ME, Schubert, J, Stewart, E, Sharkey, KM, and Deak, M. Sleep duration and timing in obsessive-compulsive disorder (OCD): evidence for circadian phase delay. Sleep Med. (2020) 72:111–7. doi: 10.1016/j.sleep.2020.03.021 

 50. Yarar, EZ, Bulut, BP, and Demirbas, H. Does gender really matter: childhood trauma, trait anger, and suicide risk in early adulthood. J Interpers Violence. (2023) 38:1222–38. doi: 10.1177/08862605221087704

 51. Benatti, B, Celebre, L, Girone, N, Priori, A, Bruno, A, Viganò, C , et al. Clinical characteristics and comorbidity associated with female gender in obsessive-compulsive disorder. J Psychiatr Res. (2020) 131:209–14. doi: 10.1016/j.jpsychires.2020.09.019 

 52. Hunt, C. Differences in OCD symptom presentations across age, culture, and gender: A quantitative review of studies using the Y-BOCS symptom checklist. J Obsessive-Compuls Relat Disord. (2020) 26:100533. doi: 10.1016/j.jocrd.2020.100533 

 53. Thompson, EM, Torres, AR, Albertella, L, Ferrão, YA, Tiego, J, Shavitt, RG , et al. The speed of progression towards obsessive-compulsive disorder. J Affect Disord. (2020) 264:181–6. doi: 10.1016/j.jad.2019.12.016 

 54. Bramante, S, Rigardetto, S, Borgogno, R, Mehanović, E, Pellegrini, L, Albert, U , et al. Episodic obsessive-compulsive disorder and bipolar spectrum disorder: new evidence from a large Italian OCD sample. Int J Psychiatry Clin Pract. (2023) 27:330–7. doi: 10.1080/13651501.2023.2231040 

 55. Vivan A de, S, Rodrigues, L, Wendt, G, Bicca, MG, Braga, DT, and Cordioli, AV. Obsessive-compulsive symptoms and obsessive-compulsive disorder in adolescents: a population-based study. Braz. J Psychiatry. (2013) 36:111–8. doi: 10.1590/1516-4446-2013-1113 

 56. Canetto, SS, and Sakinofsky, I. The gender paradox in suicide. Suicide Life Threat Behav. (1998) 28:1–23. doi: 10.1111/j.1943-278X.1998.tb00622.x 

 57. Monnin, J, Thiemard, E, Vandel, P, Nicolier, M, Tio, G, Courtet, P , et al. Sociodemographic and psychopathological risk factors in repeated suicide attempts: gender differences in a prospective study. J Affect Disord. (2012) 136:35–43. doi: 10.1016/j.jad.2011.09.001 

 58. van de Venne, J, Cerel, J, Moore, M, and Maple, M. Sex differences in mental health outcomes of suicide exposure. Arch Suicide Res. (2020) 24:158–85. doi: 10.1080/13811118.2019.1612800 

 59. Zhang, WX, Yang, MB, Zhang, KC, Xi, M, and Si, SB. Characteristics of symptoms and development of psychological status in late Chinese adolescence. J Affect Disord. (2024) 361:310–21. doi: 10.1016/j.jad.2024.05.147 

 60. Zung, W. A self-rating depression scale. Arch Gen Psychiatry. (1965) 12:63–70. doi: 10.1001/archpsyc.1965.01720310065008 

 61. Hu, M, Xu, L, Zhu, W, Zhang, T, Wang, Q, Ai, Z , et al. The influence of childhood trauma and family functioning on internet addiction in adolescents: A chain-mediated model analysis. Int J Environ Res Public Health. (2022) 19:13639. doi: 10.3390/ijerph192013639 

 62. Zung, WW. A rating instrument for anxiety disorders. Psychosomatics. (1971) 12:371–9. doi: 10.1016/S0033-3182(71)71479-0

 63. Xu, L, Zhang, H, Zhou, C, Zhang, Z, Li, G, Lu, W , et al. Deficits in psychological resilience and problem-solving ability in adolescents with suicidal ideation. Child Adolesc Psychiatry Ment Health. (2023) 17:31. doi: 10.1186/s13034-023-00577-z 

 64. Breet, E, Kidd, M, McGregor, NW, Stein, DJ, and Lochner, C. Suicide ideation and attempts in obsessive-compulsive disorder. Ann Clin Psychiatry. (2019) 31:192–9.

 65. Visvalingam, S, Crone, C, Street, S, Oar, EL, Gilchrist, P, and Norberg, MM. The causes and consequences of shame in obsessive-compulsive disorder. Behav Res Ther. (2022) 151:104064. doi: 10.1016/j.brat.2022.104064

 66. Samuels, J, Bienvenu, J, Krasnow, J, Grados, MA, Cullen, BA, Goes, FS , et al. Prevalence and correlates of lifetime suicide attempt in obsessive-compulsive disorder with major depression. J Psychiatr Res. (2023) 161:228–36. doi: 10.1016/j.jpsychires.2023.02.027 

 67. Storch, EA, Lewin, AB, Larson, MJ, Geffken, GR, Murphy, TK, and Geller, DA. Depression in youth with obsessive-compulsive disorder: clinical phenomenology and correlates. Psychiatry Res. (2012) 196:83–9. doi: 10.1016/j.psychres.2011.10.013 

 68. Storch, EA, Larson, MJ, Muroff, J, Caporino, N, Geller, D, Reid, JM , et al. Predictors of functional impairment in pediatric obsessive-compulsive disorder. J Anxiety Disord. (2010) 24:275–83. doi: 10.1016/j.janxdis.2009.12.004 

 69. Yap, K, Mogan, C, and Kyrios, M. Obsessive-compulsive disorder and comorbid depression: the role of OCD-related and non-specific factors. J Anxiety Disord. (2012) 26:565–73. doi: 10.1016/j.janxdis.2012.03.002 

 70. Rasmussen, S, Cramer, RJ, Nascimbene, L, Robertson, RA, Cacace, S, and Bowling, J. A qualitative assessment and short-term mediation analysis of defeat, entrapment, and suicide. Suicide Life Threat Behav. (2023) 53:880–92. doi: 10.1111/sltb.12990 

 71. Liu, D, Yu, M, Zhang, X, Cui, J, and Yang, H. Adolescent anxiety and depression: perspectives of network analysis and longitudinal network analysis. BMC Psychiatry. (2024) 24:619. doi: 10.1186/s12888-024-05982-y 

 72. Clark, LA, and Watson, D. Tripartite model of anxiety and depression: psychometric evidence and taxonomic implications. J Abnorm Psychol. (1991) 100:316–36. doi: 10.1037/0021-843X.100.3.316 

 73. Wang, L, Xian, X, Hu, J, Liu, M, Cao, Y, Dai, W , et al. The relationship between future time perspective and suicide ideation in college students: multiple mediating effects of anxiety and depression. Heliyon. (2024) 10:e36564. doi: 10.1016/j.heliyon.2024.e36564 

 74. Ando, A, Giromini, L, Ales, F, and Zennaro, A. A multimethod assessment to study the relationship between rumination and gender differences. Scand J Psychol. (2020) 61:740–50. doi: 10.1111/sjop.12666 

 75. Zeng, LN, Zong, QQ, Yang, Y, Zhang, L, Xiang, YF, Ng, CH , et al. Gender difference in the prevalence of insomnia: A Meta-analysis of observational studies. Front Psych. (2020) 11:577429. doi: 10.3389/fpsyt.2020.577429 

 76. Högberg, B, Strandh, M, and Hagquist, C. Gender and secular trends in adolescent mental health over 24 years – the role of school-related stress. Soc Sci Med. (2020) 250:112890. doi: 10.1016/j.socscimed.2020.112890 

 77. Bangasser, DA, and Wiersielis, KR. Sex differences in stress responses: a critical role for corticotropin-releasing factor. Hormones. (2018) 17:5–13. doi: 10.1007/s42000-018-0002-z 

 78. McCall, WV, Batson, N, Webster, M, Case, LD, Joshi, I, Derreberry, T , et al. Nightmares and dysfunctional beliefs about sleep mediate the effect of insomnia symptoms on suicidal ideation. J Clin Sleep Med. (2013) 9:135–40. doi: 10.5664/jcsm.2408 

 79. Park, WS, Kim, S, and Kim, H. Gender difference in the effect of short sleep time on suicide among Korean adolescents. Int J Environ Res Public Health. (2019) 16:3285. doi: 10.3390/ijerph16183285 

 80. Twisk, JWR. Indirect effects in mediation analyses should not be tested for statistical significance. J Clin Epidemiol. (2024) 171:111393. doi: 10.1016/j.jclinepi.2024.111393 


Copyright
 © 2025 Fang, Qian, Hu, Jiang and Hu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-13-1553066-t002.jpg
Pathways Total sample (N = 526) Male (n = 130) Female (n = 396)

B [95% Cl] p B [95% Cl] B B [95% Cll B

Direct pathways

0Cs-Ds. 6,340 (5.229,7.452) 0439 <0.001 6,365 (4.293, 8.438] 0479 | <0001 | 6250(4929,7.572) 0419 <0001
0Cs-AS 6,578 (5.571,7.584] 0.488 <0001 6,368 (4516, 7.923] 0523 <0001 6623[5.421,7825) 0475 <0001
0Cs-5D 1.766 (1371, 2.161] 0.361 <0001 1.650 (0786, 2.376] 0321 | <0001 1.822 (1,377, 2.269] 0373 <0001
0CS-SR 1,506 [1.061, 1.951] 0.267 <0001 1.244(0.228, 2.097) 0.187 0.021 1466 [0.993, 1.939) 0291 <0001
DSSR 0.137 (0087, 0.187) 0.351 <0001 0.262(0.140, 0.364] 0523 <0001 0097(0.045,0.148) 0286 | <0001
ASSR ~0.169 [~0.073,0.040] | ~0.040 0563 0.034[-0.111,0155]  0.062 0656 ~0022(-0080,0036]  -0.062 0454
SD-SR 0.126 (0.031,0222] 0.110 0010 | -0.041(-0244,0.163]  -0.031 0704 0.181(0.078,0.283] 0175 <0001
Mediation pathways

0CS-DS-SR 0.869 (0501, 1.335] 0154 - 1,666 [0.684, 3.008] 0251 - 0,604 (0242, 1.001] 0.120 -
OCS-ASSR | —0.111[~0.460,0233] | ~0.020 - 0214[-0740,1251] 0032 - —0.148 [-0.538,0.151] | 0029 -
0CS-SD-SR 0.223(0.034,0457) 0.040 - ~0.067[~0471,0329]  ~0.010 - 0.329(0.127,0.541) 0.065 -

OCS, obsessive-compulsive symptoms; DS, depressive symptoms; AS, anxiety symptoms; SD, sleep disturbances; SR, sicide risk. 5,000-time bias-corrected confidence intervals are shown for
mediation pathways.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Gender differences in the relationship between obsessive-compulsive symptoms and suicide risk among psychiatric outpatient adolescents: the role of depressive symptoms, anxiety symptoms, and sleep disturbances



		Introduction



		Suicide risk in adolescents



		Obsessive-compulsive symptoms and suicide risk



		Role of depressive symptoms



		Role of anxiety symptoms



		Role of sleep disturbances









		Methods



		Participants and procedure



		Measures



		Statistical analyses









		Results



		Descriptive statistics analysis



		Mediation analysis









		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fpubh-13-1553066-g001.jpg
[N

Suicide Risk
R=38

Depressive Symptoms
2= 21
Anxiety Symptoms
o R=26
ek
i Sleep Disturbance
2= .13
36+
ve-Compulsive T
Symptoms =
®) Depressive Symptoms
R=2
Anxiety Symptoms
Py R=26
ek
52 Sleep Disturbance
R=.10
A
Obsessive-Compulsive B
Symptoms :
© Depressive Symptoms
2= .18
Anxiety Symptoms
Ty R=23
g+
Sleep Disturbance

37w

Obsessive-Compulsive

Symptoms

29w

Suicide Risk
2= 31






OPS/images/fpubh-13-1553066-t001.jpg
Variables
1. Sex

2. Age
3.0C8
4.D8

5.8

6.5D

7.5R

OCS, obsessive-compulsive symptoms; DS, depressive symptoms; AS, anxiety symptoms; SD, sleep disturbances; SR, suicide risk. *p < 0.05, **p < 0.01, and ***p < 0.001.

1539

321

55.94

47.63

9.40

15.43

SD

123
083
1201
1122
407

469

—0.16%+
017%
0140
0.18%%+
005

0.27%%

001

—0.09*

-0.08
004

—0.09*

04570
0,507
036+

04740

0.85%++
05170

05205

056%+*

0.487er

03748





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Gender differences in the
relationship between
obsessive-compulsive symptoms
and suicide risk among
psychiatric outpatient
adolescents: the role of
depressive symptoms, anxiety
symptoms, and sleep
disturbances












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






