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Editorial on the Research Topic
 Global youth mental health crisis: understanding challenges and advancing solutions in psychopathology




The global youth mental health crisis represents one of the most pressing public health challenges of the early 21st century. This is reflected in the substantial increase in the global burden of mental disorders among adolescents over the last 30 years (Tian et al., 2025). This trend reflects the cumulative impact of intersecting societal, developmental, and contextual factors. Disease, e.g. the COVID-19 pandemic, economic uncertainty, armed conflict, rapid digitalization, and persistent social inequities are all examples of these factors.

This Research Topic was conceived to broaden awareness about the psychopathological issues that today's youth experience, including their mechanisms and determinants. It also aimed to identify possible directions for prevention, intervention, and policy that are sensitive to developmental and cultural contexts. The 11 contributions to the topic collectively provide a multidimensional perspective on youth mental health. The included studies span developmental stages, cultural settings, and methodological approaches, offering an integrated picture of how psychological distress emerges, is maintained, and can potentially be mitigated.

A unifying theme across several studies is the central role of relational environments in shaping mental health outcomes. Research focusing on children with chronic health conditions highlights how attachment patterns and relational security are closely associated with psychopathological symptoms, emphasizing the enduring influence of caregiving relationships on emotional development and regulation (Turin Drouet et al.). These early relational dynamics are not confined to childhood but extend into adolescence, where family processes interact with evolving social contexts. Evidence linking parental psychological control to cyberbullying victimization and nonsuicidal self-injury among boarding school adolescents illustrates how familial dynamics and peer-related digital experiences converge to heighten vulnerability (Wei et al.). These findings underscore that youth psychopathology is embedded within relational systems that span both offline and online environments.

Closely related to these relational processes are internal emotional and cognitive mechanisms that influence how young people respond to stress. Several contributions focus on depression and related internalizing symptoms, highlighting emotion regulation as a critical pathway. The moderated mediation model examining expressive suppression among college students demonstrates how maladaptive regulation strategies contribute to subthreshold depressive symptoms (Chen et al.). This work aligns with findings showing that family and peer influences shape adolescent psychological inflexibility, a construct associated with rigid thinking patterns and reduced adaptive coping (Liu et al.). Together, these studies suggest that interpersonal environments shape internal regulatory processes, which in turn influence susceptibility to depression and distress. Importantly, they also point to emotion regulation and flexibility as modifiable targets for early intervention.

Beyond interpersonal and intrapersonal factors, the Research Topic situates youth mental health within broader societal and historical contexts. A study conducted in Polish secondary schools during the simultaneous stressors of the COVID-19 pandemic and the war in Ukraine provides compelling evidence of elevated anxiety and depressive symptoms among adolescents, while also identifying social support as a protective factor (Badura-Brzoza et al.). This work illustrates how large-scale crises amplify existing vulnerabilities and create new stressors, reinforcing the need to conceptualize youth mental health within ecological frameworks that account for structural instability and collective trauma.

The importance of developmental transitions is another prominent theme. Adolescence and emerging adulthood are characterized by rapid psychological, social, and identity-related changes, making these periods particularly sensitive to stress. Psychodynamically-informed research offers insight into how adolescents conceptualize stress and coping, revealing intrapsychic processes that underlie both adaptive and maladaptive responses (Akın et al.). Complementing this theoretical perspective, qualitative research on transition preparation among children and adolescents with mental disorders in China captures lived experiences of readiness, uncertainty, and support needs during critical life changes (Miao et al.). These contributions highlight transitions as moments of heightened risk but also as opportunities for timely, developmentally informed intervention.

The Research Topic also addresses specific manifestations of psychopathology that have gained increasing global attention. Eating disorders among adolescents and young adults in Jamaica are examined within their cultural and sociodemographic context, drawing attention to the diversity of pathways through which disordered eating develops (Harrison et al.). This study expands the geographic and cultural scope of youth mental health research and demonstrates the importance of moving beyond Eurocentric models when addressing global mental health challenges.

In parallel with theory-driven and qualitative approaches, the Research Topic reflects growing interest in methodological innovation. The application of machine-learning techniques to identify risk profiles for depressive symptoms among Chinese college students demonstrates the potential of data-driven tools for early detection and targeted prevention (Yu et al.). While such approaches offer scalability and efficiency, their inclusion alongside relational, developmental, and qualitative studies highlights the importance of integrating technological innovation with contextual understanding.

Finally, research on emerging adulthood in a Russian sample examines how markers of adult identity relate to health outcomes, reinforcing the value of nuanced developmental frameworks that extend beyond adolescence (Mikhaylova). This contribution emphasizes that youth mental health trajectories do not abruptly end with adolescence but continue to evolve as individuals negotiate autonomy, responsibility, and identity.

Across the Research Topic, several cross-cutting insights emerge. First, youth psychopathology is shaped by multilevel and interacting determinants, encompassing individual emotional processes, family and peer relationships, digital environments, and societal conditions. Second, protective factors, including social support, adaptive coping, psychological flexibility, and emotion regulation, consistently buffer against distress, suggesting that strengthening these processes may yield broad mental health benefits. Third, the contributions highlight the necessity of cultural and contextual sensitivity, demonstrating that while common mechanisms exist, their expression and implications vary across settings. Finally, the integration of diverse methodologies points toward a future of youth mental health research that values both precision and person-centered care.

Collectively, this Research Topic advances a more comprehensive understanding of the global youth mental health crisis. It also offers insight into diverse strategies for overcoming the challenge that the crisis poses, and attaining equitable, effective, and sustainable solutions for improving youth mental health worldwide.


Author contributions

AK: Conceptualization, Formal analysis, Writing – original draft. RG: Validation, Writing – review & editing.



Conflict of interest

The author(s) declared that this work was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author AK declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Generative AI statement

The author(s) declared that generative AI was not used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



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
	 Tian, J., Yan, N., Hu, X., Tian, S., Wang, Y., Mackay, L. E., et al. (2025). Global burden of mental disorders among adolescents and young adults, 1990-2021: a systematic analysis of the Global Burden of Diseases Study 2021. Gen. Psychiatry 38:e102278. doi: 10.1136/gpsych-2025-102278
	Copyright
 © 2026 Khalaf and Gibson. 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.









 


	
	
ORIGINAL RESEARCH
published: 18 June 2025
doi: 10.3389/fpubh.2025.1542170








[image: image2]

Emerging adulthood: prediction by markers of adulthood and associations with health in a Russian sample

Oxana Mikhaylova1,2*


1Department for Social Institutions Analysis, Faculty of Social Sciences, School of Sociology, HSE University, Moscow, Russia

2Centre for Modern Childhood Research, Institute of Education, HSE University, Moscow, Russia

Edited by
 Atika Khalaf, Kristianstad University, Sweden

Reviewed by
 Megan Wright, University of York, United Kingdom
 Ammara Numan, Lahore College for Women University, Pakistan

*Correspondence
 Oxana Mikhaylova, oxanamikhailova@gmail.com 

Received 11 December 2024
 Accepted 07 May 2025
 Published 18 June 2025

Citation
 Mikhaylova O (2025) Emerging adulthood: prediction by markers of adulthood and associations with health in a Russian sample. Front. Public Health 13:1542170. doi: 10.3389/fpubh.2025.1542170
 




Introduction: Markers of the transition from adolescence to adulthood are changing in many countries, with traditional milestones such as marriage, parenthood, and financial independence becoming less central. This study investigates how changes in the emerging adulthood mindset relate to various maturity markers—including relationship status, parenthood, employment, education, material well-being, independent living—as well as subjective health indicators.
Methods: Data were collected from two consecutive waves (2021 and 2022) of the Trajectories in Education and Careers (TrEC) longitudinal study, involving 2,663 Russian young adults aged 24 to 28 (54.5% female). Correlation, t-test, ANOVA, and regression analyses were used to assess associations between changes in IDEA (Inventory of the Dimensions of Emerging Adulthood) scores and changes in maturity markers and health indicators over a one-year period.
Results: The analyses revealed that having children and higher material well-being were significantly associated with changes in the emerging adulthood mindset. In contrast, other traditional markers—such as relationship status, education, and living with parents—were not significantly associated. Several health indicators, including subjective health status, healthy lifestyle, prior mental health specialist consultation, and anxiety, were also linked to changes in the emerging adulthood mindset.
Discussion: These findings indicate that not all traditional markers of adulthood are relevant for emerging adults today. The results highlight the growing importance of health-related factors in understanding the transition to adulthood, suggesting a shift in the criteria that define this life stage.

Keywords
 emerging adulthood; markers of adulthood; inventory of the dimensions of emerging adulthood; Russia; health


Introduction

In many developed countries, the boundary between adolescence and adulthood has become increasingly blurred (1), perhaps because traditional rites of passage-such as getting married and having children-have become less central. Authors of a recent meta-analysis of studies using markers of maturity scales (2) suggest that not all characteristics of adulthood are seen as aspects of emerging adults’ identities. Emerging adulthood is defined as a distinct developmental period characterized by instability, self-focus, feeling “in-between” adolescence and full adulthood, identity exploration, and a sense of possibilities for the future (3). The Inventory of Dimensions of Emerging Adulthood (IDEA) (4) is a measurement tool designed to assess this emerging adult mindset by capturing whether individuals perceive this life stage as a time for experimentation, instability/negativity, other-focus, self-focus, and feeling in-between.


Cultural specificity of emerging adulthood

It may be difficult to make generalizations on this issue, however, as markers of adulthood differ between countries, perhaps due to variation in factors such as social inequality, material well-being, gender equality, and ethnic diversity. For example, individuals from Western, individualistic societies such as the United States are more likely to view personal responsibility and independent decision-making as key indicators of adulthood (2). In contrast, people from more collectivist cultures, such as China or India, tend to emphasize traditional milestones like marriage, parenthood, and fulfilling family obligations as central to attaining adult status (2). As Arnett (3) has noted, markers of adulthood might reflect maturation for those in some countries but be obsolete in others.



Markers of adulthood in Russia

Although the theory of EA was originally developed in the United States, research in Russia has shown that many young adults also identify with EA features such as identity exploration, experimentation, and self-focus (5). However, the extent to which individuals experience this life stage is shaped by local social, economic, and cultural factors. In Russia, delayed transitions to marriage and parenthood, rising participation in higher education, and significant socioeconomic disparities influence both the timing and meaning of adulthood transitions (5). For example, young people from higher socioeconomic backgrounds or with higher education are more likely to perceive their current life stage as a time of opportunity and self-exploration, while those with fewer resources tend to assume adult roles earlier.

Additionally, regional and cultural diversity within Russia further shapes how emerging adulthood is experienced, with traditional norms and economic constraints limiting the possibilities for prolonged identity exploration for some groups (5). First, income varies substantially around the country. According to Rosstat (6), the monthly average income in Russia’s central area in 2022 (83,126 rubles) was higher than the national average (65,338 rubles), which was twice that of the North Caucasian Federal District (37,361 rubles). Second, although women are active in a variety of economic sectors in Russia, their incomes are typically lower than those of men, their involvement in humanitarian causes is greater than that of men, and they are less likely to be employed in STEM fields (7). Third, Russia is ethnically and culturally diverse (8). Fourth, it has a heterogeneous healthcare infrastructure (9), which means that some Russian regions provide better access to healthcare than others. Understanding these cultural differences is essential for interpreting the applicability and meaning of emerging adulthood in Russia.

In line with Norman et al. (10), the revised set of adulthood markers used in this study includes relationship status (married or in a stable romantic relationship), education status (currently studying or not), level of material well-being, living arrangement (living with parents or independently), parental status (having children or not), employment status, and substance use behaviors (frequency of heavy alcohol consumption and cigarette smoking), each reflecting key domains reliably linked to the transition to adulthood. These markers collectively constitute the subscales of the adulthood criteria used in the present analysis.



Health and emerging adulthood

The rationale for examining both markers of adulthood and IDEA in relation to health indicators stems from growing evidence that the transition to adulthood significantly impacts both mental and physical well-being (11, 12). Research has demonstrated that perceptions of an unsuccessful transition to adulthood-characterized by negativity and instability-positively predict stress and somatic physical health concerns, while positive transition dimensions (experimentation/possibilities) negatively predict these outcomes (11). Similarly, Baggio et al. (13) found that emerging adulthood is a period of significant changes in psychosocial well-being, with important implications for health behaviors and outcomes.

The inclusion of both mental and physical health indicators in this study is further justified by research showing that substance use behaviors, which are often established during emerging adulthood, are associated with dimensions of the IDEA (14). Additionally, psychological indicators have been identified as significant markers of a successful transition to adulthood, encompassing aspects such as emotional wellness, maintenance of healthy relationships, and constructive engagement in educational and occupational activities (15).

The pandemic, economic shocks, and other recent events in Russia have likely impacted the development of health services, particularly those related to mental health (16, 17). Psychological state can influence both markers of adulthood and IDEA items, especially those reflecting relative maturity and independence (15). Research shows that emerging adults who feel they are falling behind in milestones like employment or relationships often report higher stress, anxiety, and depression, with this relationship being bidirectional (18, 19). Empirical studies confirm that unmet expectations regarding adulthood markers are linked to poorer mental health (20), and those who have not achieved these markers experience higher stress and lower well-being (21). Additionally, emotional and general health, partnership, and employment are strong predictors of well-being during this transition (22), while gender and socioeconomic status further shape these associations (23).

By examining both objective markers of adulthood and subjective perceptions of emerging adulthood in relation to health indicators, this study aims to provide a comprehensive understanding of how the transition to adulthood relates to well-being in contemporary Russian young adults, contributing to the broader literature on emerging adulthood across diverse cultural contexts.

Despite growing interest in the applicability of emerging adulthood theory in non-Western contexts, it remains unclear which markers of adulthood are most relevant for Russian young adults and how these markers, along with mental and physical health indicators, are associated with changes in the emerging adulthood mindset. This study addresses this gap by systematically examining the relationships between revised markers of adulthood, health indicators, and changes in emerging adulthood mindset in a nationally representative Russian sample.



Aims and hypotheses

The present study aims to examine longitudinal, predictive relationships between specific markers of adulthood, subjective health indicators, and changes in the emerging adulthood (EA) mindset over a one-year period among Russian young adults. Using data from two annual waves of the TrEC longitudinal study (2021 and 2022), I assess which markers of adulthood and health indicators are significant predictors of positive or negative changes in IDEA scores, which operationalize the EA mindset.

Hypotheses:

	• H1 (Predictive): I hypothesize that achieving greater maturity-as indicated by certain markers of adulthood (relationship status, parenthood, employment, education status, material well-being, living arrangement, and substance use behaviors)-will be associated with a decrease in IDEA scores over one year (i.e., a less pronounced emerging adulthood mindset). I do not expect all markers to have equal effects; rather, we anticipate that some markers (especially parenthood and material well-being, based on prior research and preliminary findings) will show stronger associations than others.
	• H2 (Predictive): I hypothesize that positive changes in subjective health indicators (e.g., better self-rated health, healthy lifestyle, lower anxiety, and prior mental health specialist consultation) will be associated with increases in IDEA scores over one year, indicating a stronger emerging adulthood mindset among those who perceive their health more favorably.

In this paper, “emerging adulthood (EA) mindset” is operationalized by the IDEA scale; higher IDEA scores indicate a stronger EA mindset, while lower scores indicate a weaker EA mindset. Thus, a decrease in EA mindset refers to a reduction in IDEA scores, and an increase refers to higher IDEA scores.




Method


Procedure

The data for this research come from the Trajectories in Education and Careers (TrEC), a longitudinal study tracking Russian youth from school to adulthood, which was initiated in 2009 (24). The TrEC’s initial sample had an average age of 14 years (25). Survey questions in the study are changed slightly each year, though the section related to education largely stays the same (25). The study was not preregistered.



Participants

The present study uses data from two recent waves of the TrEC, the 2021 (N = 2,981) and 2022 (N = 2,663) surveys. Our sample comprises 2,663 Russian citizens aged 24 to 28 (Mbirth year = 1996, SD = 0.5). The sample was 54.5% female, with 79.1% of participants identifying as Russian and 57.4% having completed higher education. This age range is generally considered late emerging adulthood, illustrating the trend of delayed emerging adulthood noted by academics in the field (26).



Measures

All survey questions can be found online through the following link: https://trec.hse.ru/data/2023/03/06/2035844255/%D0%B0%D0%BD%D0%BA%D0%B5%D1%82%D0%B011.pdf.



Markers of adulthood


Role transitions

Measures assessing changing life roles comprised being in a relationship or married, having at least one child, and ongoing involvement in education (yes or no). Compared to 2021, participants in 2022 were less likely to be in romantic relationships and reside with their parents (Supplementary Table 1). The proportion of participants currently pursuing education and those who were childless decreased over the period.



Independence

Level of independence was measured by subjective family material well-being [for more details, see, for instance, this paper (5)], whether the respondent lived with their parents, and whether they were employed.



Norm compliance

Two indicators of substance use were included as measures of norm compliance: alcohol consumption, defined as drinking at least once per week (yes/no), and smoking, defined as using tobacco products more than once per week (yes/no).




IDEA

The brief version of the IDEA was used in the study to gauge attitudes regarding emerging adulthood (Supplementary Table 2). The scale featured four items about identity exploration, experimentation and possibilities, and self-focus. Cronbach’s alpha was 0.809 in 2021 and 0.816 in 2022, indicating that internal consistency was high. Total scores ranged from 4 to 16 across the two time points with means of 12.11 (2.67) in 2021 and 11.8 (2.67) in 2022. This was a statistically significant difference, indicating that participants were less likely to define their experiences as those of emerging adults in 2022. The EA mindset was operationalized using the IDEA scale, where higher scores reflect a stronger identification with the characteristics of emerging adulthood.



Mental and physical health

Participants’ mental health was gauged by items asking if they had ever sought help from a mental health professional, how often they experienced stress, and their level of anxiety over the past year. Level of anxiety about the future was also assessed (Supplementary Table 3). Physical health was assessed by participants’ subjective assessment of their health and whether they led a healthy lifestyle. All health measures were only recorded in 2022.



Demographics

Demographic data collected included age, gender, higher education status (yes or no), and nationality (Russian or non-Russian) (Supplementary Table 4). Gender was measured as a binary variable as it is currently against the law to discuss non-binary gender in Russia (27). Previous research using the IDEA has shown inconsistent associations with demographic variables (28, 29). For example, some studies have found that gender and age are linked to certain IDEA subscales, while others report no significant associations or conflicting patterns across cultural contexts (28–30).



Data analysis

All analyses were conducted using R Studio. To examine overall changes in emerging adulthood mindset between 2021 and 2022 within the same participants, I first conducted paired-sample t-tests on IDEA scores. This test was chosen because it is appropriate for assessing mean differences across two time points in a longitudinal design with repeated measures. Where relevant, I also considered repeated-measures ANOVAs to assess within-subject changes for variables with more than two levels or to test for interaction effects.

To explore associations between study variables and IDEA scores, I used independent-samples t-tests, one-way ANOVAs, and Pearson correlation coefficients, depending on the measurement level and distribution of each variable. These tests allowed me to compare mean IDEA scores across groups (e.g., by relationship status, employment, parenthood) and to assess linear associations with continuous predictors (e.g., material well-being, anxiety).

For explanatory analysis, I conducted linear regression to identify which variables predicted changes in IDEA scores over the one-year period. Variables included in the regression were selected based on having the most substantial effect sizes (Cohen’s d > 0.20) in preliminary group comparisons, ensuring that only predictors showing meaningful differences were retained. Specifically, the regression included having children, subjective level of material well-being, and whether an individual had ever seen a mental health specialist. Subjective health evaluation was not included in the regression due to high collinearity with mental health specialist use, which would have introduced multicollinearity.

This analytic strategy allowed me to (1) confirm whether significant overall change in IDEA scores occurred, (2) identify which demographic, adulthood marker, and health variables were associated with these changes, and (3) determine which factors most strongly predicted longitudinal change in the emerging adulthood mindset.




Results


Descriptive statistics and correlations

Supplementary Tables 5–7 show the results of t-tests, ANOVAs, and correlations between variables. Correlation analysis showed that the IDEA total score was positively associated with completion of higher education, employment, having children, material well-being, having a healthy lifestyle, subjective health status, and previous experience seeing a mental health professional.

Regarding changes in IDEA scores from 2021 to 2022, smaller decreases were found in young people who had completed higher education compared to those who had not, and in those who were employed compared to unemployed participants. Participants that reported greater material well-being had small positive changes in IDEA scores. Participants who had children showed bigger decreases in IDEA scores than those who did not. Those who had seen a mental health specialist showed bigger increases in IDEA scores. Those who reported not having a healthy lifestyle had a bigger decrease in IDEA scores. Regarding changes in anxiety, the larger the increase, the lower the IDEA score.



Regression analysis

A regression model was fitted to predict changes in IDEA scores from 2021 to 2022 (Supplementary Table 8). A positive difference between IDEA scores in 2022 and 2021 indicates an increase in the emerging adulthood mindset, while a negative difference reflects a decrease. Three indicators-material well-being, having children, and previous experience seeing a mental health specialist-were added as predictors. These variables were selected because, among all potential predictors in Supplementary Table 1 (excluding the IDEA scale), they showed the largest effect sizes, with Cohen’s d values above 0.20 when comparing group means between 2021 and 2022. Cohen’s d was calculated as the standardized mean difference between the two years for each variable, providing a measure of practical significance for observed changes (rather than statistical significance alone). This threshold was used to focus the regression analysis on variables with the most substantial year-to-year changes, as indicated by their effect sizes from independent samples t-tests.

Results indicated that these three predictors explained 4.6% of the variance in changes in IDEA scores, R2 = 0.05, F(3,2,115) = 33.69, p < 0.001. Having children was associated with a significant decrease in IDEA scores, b = −1.24, 95% CI [−1.60,−0.89], p < 0.01, while higher subjective material well-being (b = 0.48, 95% CI [0.32,0.63], p < 0.01) and previous experience seeing a mental health specialist (b = 0.67, 95% CI [0.28,1.06], p < 0.01) were associated with increases in IDEA scores.




Discussion

The aim of this study was to assess predictors of changes in an emerging adulthood (EA) mindset. My findings show that not all markers of adulthood are related to such changes. Results revealed that living with parents, currently being in education, relationship status, and smoking and drinking frequency were not associated with changes in an EA mindset assessed with the IDEA scale. This partly supports our first hypothesis.

It is possible that living with one’s parents is not connected with an EA mindset because psychological separation from one’s caregivers is more important than physical separation in feeling like an emerging adult. Furthermore, it may be difficult for young people to gain physical separation from their parents due to the high price of rented accommodation. Regarding being in education, it may be that this was not connected to EA mindset change in the present sample as many of those still in education also worked. Being in a relationship was also unrelated to feeling like an emerging adult, perhaps due to its negating effect on self-focus.

Smoking and drinking frequency were not related to change in EA mindset in this sample. Previous research on substance use during emerging adulthood has produced inconsistent findings: some studies report that risky behaviors such as alcohol use and smoking are associated with lower psychosocial maturity or a less pronounced emerging adulthood mindset, while others find weak or no associations, or that these relationships vary by age, gender, or context (26, 31, 32). For example, some work suggests that substance use peaks in the early twenties and then declines as individuals take on more adult roles (33, 34), but other studies show that college attendance, gender, and cultural factors can moderate these trends, leading to different patterns across samples (31, 32). In line with these mixed results, the present study found no significant association between smoking or drinking frequency and changes in the emerging adulthood mindset (26, 31, 32).

A number of health-related variables, assessed only at time 2, were associated with changes in EA mindset. These included whether participants had previously seen a mental health specialist, whether they had a healthy lifestyle, their subjective health status, and reported changes in anxiety over the previous year. These findings correspond with studies from other countries which show that health is an important correlate of an emerging adult mindset (11, 13, 35). It is possible that those who feel younger score higher on markers of health and are more likely to engage in self-care.

None of the sociodemographic variables measured in this study were associated with changes in EA mindset. This may reflect that in the small age range assessed here and in Russia specifically, there is comparable likelihood of feeling like an emerging adult, regardless of demographic factors. Also, improvements in gender equality have led to the greater involvement of women in the labor market, diminishing possible gender differences (36). Regarding education, the recent trend for lifelong education may have resulted in a lack of significant association with EA mindset (37, 38). Likewise, nationality was not related to IDEA score changes, perhaps because of Russia’s attempts to integrate those of different nations and ethnicities (39).


Limitations and future directions

A number of limitations may affect the interpretation of these findings. First, the study did not include all items from the IDEA full scale. As such, it was not possible to investigate how other aspects of the IDEA, such as negative emotions and other-focus, could be explained by the selected predictors. Future studies could be conducted with this in mind. Second, the regression model explained less than 10% of the variation in changes in IDEA scores, indicating that consideration of other variables is needed to better predict changes in the emerging adulthood mindset. Third, data were solely quantitative, meaning a qualitative approach could be the focus of future studies. This could help to assess participants’ understanding of items in the IDEA scale. Participants who give the same answers may have different beliefs or interpretations of the items, as some studies using the IDEA have shown previously (40–42). Additionally, it should be noted that while items from the TrEC were matched to the MoA subscales of role transitions, independence, and norm compliance, there were no matches for the relative maturity subscale due to the absence of comparable items in the TrEC dataset. As a result, the study could not assess the role of relative maturity as a marker of adulthood, which may limit the comprehensiveness of the findings regarding the full spectrum of adulthood markers. Furthermore, no physical health markers were included in the regression analyses, so this study focused primarily on self-reported mental health indicators. This could be an area for future research, and future studies should consider including or developing measures that capture both relative maturity and physical health dimensions.




Conclusion

This study investigated associations between changes in IDEA scores over time and markers of maturity and subjective health in Russians aged 24–26. All health indicators were shown to be significantly correlated with changes in IDEA scores. Because not all markers of maturity were associated with IDEA scores, findings highlight the importance of updating and reconsidering markers of adulthood, in line with recent academic discussions.
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Introduction

Depression is highly prevalent among college students, and accurately identifying risk factors is essential for timely intervention. Given the limitations of traditional linear models in managing high-dimensional data, this study employed machine learning techniques to predict depressive symptoms.





Method

Data were collected from 1,635 Chinese college students and included 38 sociodemographic, psychological, and social variables. Four machine- learning algorithms, Random Forest, XGBoost, LightGBM, and Support Vector Machine, were evaluated.





Results

Results showed that the Random Forest model achieved the highest discriminant performance with an AUC of 0.87 and an accuracy of 0.79, and identified key predictors such as sleep disturbance, perceived stress, experiential avoidance, and self-criticism. SHapley Additive exPlanations analysis further revealed that deteriorating sleep quality and heightened stress levels significantly increased the risk of depressive symptoms.





Discussion

These findings validate the effectiveness of Random Forest in capturing complex data interactions and offer actionable insights for targeted mental health interventions. Future studies should improve generalizability by incorporating more diverse samples and physiological biomarkers.





Keywords: machine learning, depressive symptoms, risk and protective factors, college students, random forest





Introduction

Depression is a significant psychological and public health concern, imposing a substantial burden on global health systems and contributing to considerable socioeconomic losses (1). Persistent depressive symptoms adversely affect individuals’ emotional well-being, social functioning, and cognitive development (2–4). Of further note, they can elevate the risk of progressing to a major depressive disorder (5) and developing suicidal ideation (6). Among college students, depressive symptoms are particularly prevalent. A recent study in China found that 24.5% of college students reported experiencing such symptoms (7). Given the high prevalence and potential long-term consequences, identifying the predictors of depressive symptoms in this population is essential to support early detection, effective monitoring, and timely intervention.

According to ecological systems theory (8), individual development is shaped by the dynamic interaction between the person and multiple surrounding social systems. Research has shown that the onset of depressive symptoms among college students is influenced by a wide range of factors. In addition to demographic characteristics (9), individual psychological and behavioral factors, encompassing emotional and cognitive dimensions, are significantly linked to depressive symptoms (10–13). Furthermore, susceptibility traits such as neuroticism (14) and various psychopathological symptoms, including alexithymia, Internet addiction, and mobile phone addiction, have also been identified as significant correlates (14–16). Family-level variables are particularly salient when considering the broader social-contextual environment of college students. Well-established risk factors include childhood trauma and maladaptive parenting styles (17, 18). Additionally, experiences of family dysfunction, cyberbullying victimization, and exposure to stressful life events are consistently linked to increased vulnerability to depressive symptoms in this population (18, 19).

Accurately identifying individuals with depressive symptoms remains a significant challenge, as precise prediction requires integrating a variety of individual and social-contextual factors. However, to ensure stability and reproducibility, traditional linear models must limit the number of predictors relative to the sample size, and the included variables should not be highly correlated. These constraints reduce the ability of traditional multiple regression models to effectively identify potential predictors, leading to lower predictive power (20). Machine learning (ML), a data-driven branch of artificial intelligence, can flexibly handle high-dimensional datasets and capture the simultaneous effects of all relevant predictors more accurately, often outperforming traditional stepwise analysis methods (21). Consequently, researchers have begun to apply ML techniques to the early identification of depression and depressive symptoms. For instance, Luo et al. (22) employed a Random Forest classifier to analyze factors associated with depression risk, including socioeconomic conditions, demographic characteristics, family history of mental health, behavioral and lifestyle factors, and physical and mental health indicators. They found that psychological factors, such as suicidal ideation, anxiety, and sleep quality, showed the strongest associations. Gohari et al. (9) likewise used a Random Forest algorithm to predict depression among Canadian adolescents, identifying key predictors such as home life, school connectedness, mental health measures (anxiety symptoms, emotional dysregulation, and flourishing), gender, and sleep duration. However, these studies primarily focused on predicators from limited domains. Furthermore, although different ML algorithms offer distinct strengths, most research to date has relied on a single algorithm. Therefore, it is necessary to compare multiple ML models to develop the most effective approach for predicting depressive symptoms among college students.

In summary, this study considers a range of sociodemographic, individual (including personal traits, psychopathological symptoms, and emotional, cognitive, and behavioral factors), and social contextual variables, aiming to develop an optimal model for predicting depressive symptoms among college students by applying and comparing multiple advanced ML algorithms. Furthermore, this study aims to accurately identify key risk and protective factors that significantly influence depressive symptoms in this population. These findings may offer a more precise and accessible method for predicting depressive symptoms, enabling schools, parents, and healthcare professionals to support early detection and implement targeted interventions.





Method




Participants and procedure

A total of 2115 students from six Chinese universities in central and south China participated in the study. All data were collected offline using self-report questionnaires. The questionnaires were distributed in university classrooms by graduate students and psychology professors, accompanied by identical verbal and written instructions. After excluding questionnaires with non-standard responses (e.g., implausible age values and missing critical data such as demographics), 1,635 valid questionnaires were retained for analysis. The sample consisted of 558 males (34.12%) and 1,077 females (65.88%) aged 17–24 years (Mage = 18.93 years, SD = 1.23 years).





Measure




Depressive symptoms

The Patient Health Questionnaire-9 (PHQ-9) (23) was used to assess depressive symptoms. The PHQ-9 was originally measured from 0 (not at all) to 3 (nearly every day) with a possible total score of 0–27. Since most of our scales here start with 1, and to be as consistent as possible, the PHQ-9 in this article uses a four-point scoring system ranging from 1 (not at all) to 4 (nearly every day), with total scores ranging from 9 to 36. Scores of 14–18 indicate mild depression, 19–23 indicate moderate depression, 24–28 denote moderate-to-severe depression, and 29–36 suggest severe depression. An example item is “Feeling down, depressed, or hopeless.” In this study, scores above 14 were considered indicative of depressive symptoms. The Cronbach’s alpha for the scale in this sample was 0.88.





Socio-demographic variables

Participants reported sociodemographic information, including age, gender, only child status, place of origin, family economic situation, and family structure. These variables were included as potential predictors in the analysis.





Psychological, psychiatric, and social factors

This dataset included the following correlates of depressive symptoms: alexithymia (24), sleep disturbance (25), suicidal behaviors (26), self-injury (27), smartphone addiction (28), social media addiction (29), self-control (30, 31), emotion regulation (32, 33), growth mindset (34), self-compassion (35, 36), meaning in life (37), fear of negative evaluation (38, 39), self-criticism (40), basic psychological needs frustration (41), impulsivity (30, 42), experiential avoidance (43, 44), intolerance of uncertainty (45, 46), Big Five personality traits (47), childhood trauma (48), bullying victimization (49), parental emotion socialization (50), and perceived stress (51, 52). Additional details on the assessment of each variable are provided in the Supplementary Text.






Statistical analysis

Descriptive statistical analyses were first conducted using SPSS 26.0. ML modeling was then performed using the Scikit-learn library in Python (53). To enhance the generalization ability of the models, data preprocessing was conducted using the StandardScaler method, which normalized all features to have a mean of zero and a standard deviation of one. This approach reduced data bias arising from differences in measurement scales. The outcome variable was whether participants reported mild to severe depressive symptoms. We used an independent-samples t-test and a chi-square test for feature selection. Thirty-eight variables associated with depressive symptoms were selected. These thirty-eight variables were used as predictors, including sociodemographic characteristics, emotional disorder states, and coping styles.

Four ML algorithms were employed to construct separate risk prediction models: Random Forest, eXtreme Gradient Boosting (XGBoost), the Light Gradient Boosting Machine (LightGBM), and Support Vector Machine (SVM) (54). Each algorithm was selected for its ability to handle imbalanced data and enhance model generalizability. Random Forest improves model stability and predictive accuracy by aggregating multiple decision trees and randomly selecting feature subsets at each split, thereby reducing the risk of overfitting (55). XGBoost, based on gradient-boosted decision trees, optimizes its objective function with regularization terms, demonstrating high efficiency and accuracy in handling complex datasets (56). LightGBM, similar to XGBoost, adopts a leaf-wise splitting strategy to improve computational efficiency, although it may be more prone to overfitting in certain scenarios (57). SVM identifies the optimal hyperplane for classification and demonstrates strong generalization capabilities, particularly in high-dimensional and small-sample datasets (58). To evaluate model stability and reliability, this study employed 10-fold cross-validation to minimize sample bias (59, 60). For each fold following data partitioning into training and test subsets, SMOTE was employed on the training data. The SMOTE object, initialized with a random state, used the “fit_resample” method to synthesize minority class instances, creating a balanced training set. This augmented dataset was subsequently used to train the Random Forest classifier (61). By generating synthetic samples for underrepresented classes, SMOTE enhances classifier efficacy, especially in classification tasks (62). The models were then trained on each cross-validation training set and evaluated on the corresponding validation set. Multiple performance metrics were calculated (63), including precision, F1-score, accuracy, recall, area under the receiver operating characteristic (ROC) curve (AUC), and the average of each metric across all folds.

To identify the most critical features for depression prediction, this study analyzed feature importance within the ML models and visualized the results using horizontal bar charts. In addition, SHapley Additive exPlanations (SHAP) values were used as a feature importance metric to interpret model predictions (64). As model complexity increases, particularly in ensemble and deep learning models, prediction accuracy tends to improve while interpretability declines. SHAP values, derived from Shapley’s value theory in game theory, quantify feature importance by computing the average marginal contribution of each feature to a given prediction. These values satisfy key properties such as fairness, uniqueness, and efficiency and provide both baseline and individual feature contributions for each prediction. The sum of the feature contributions equals the difference between the model output and the baseline, allowing users to understand the model’s logic and the actual impact of each input variable (65). Accordingly, this study calculated and visualized SHAP values for all models.






Results




Descriptive statistics

The study analyzed 1,635 valid responses, with 827 participants (50.5%) meeting criteria for depressive symptoms. Table 1 presents descriptive statistics and general characteristics of the study variables. Statistical analyses revealed significant differences in nearly all measured variables between participants exhibiting depressive symptoms and those without, except for gender, only child status, and family structure (see Tables 1, 2).


Table 1 | Descriptive statistics and general characteristics of the study variables.
	Variable
	Overall (n = 1635)
	Depressive symptoms
	t
	p


	M (SD)
	No (n = 808) M (SD)
	Yes (n = 827) M (SD)



	Alexithymia
	19.39 (6.63)
	16.87 (6.33)
	21.85 (5.97)
	–16.34
	<0.001


	Sleep disturbance
	4.93 (1.82)
	4.02 (1.25)
	5.83 (1.86)
	–23.08
	<0.001


	Suicidal ideation
	0.13 (0.34)
	0.06 (0.24)
	0.21 (0.40)
	–8.84
	<0.001


	Suicide plan
	0.04 (0.19)
	0.01 (0.10)
	0.07 (0.24)
	–5.78
	<0.001


	Suicide attempt
	0.02 (0.12)
	0.002 (0.05)
	0.03 (0.17)
	–4.47
	<0.001


	Non-suicidal self-injury
	0.09 (0.29)
	0.04 (0.18)
	0.15 (0.35)
	–7.99
	<0.001


	Smartphone usage time
	4.71 (1.18)
	4.58 (1.17)
	4.84 (1.18)
	–4.49
	<0.001


	Pre-sleep smartphone usage
	4.22 (1.44)
	4.02 (1.39)
	4.41 (1.47)
	–5.53
	<0.001


	Smartphone addiction
	33.42 (9.00)
	30.86 (8.88)
	35.92 (8.40)
	–11.84
	<0.001


	Social media addiction
	14.46 (4.22)
	13.40 (3.98)
	15.48 (4.19)
	–10.27
	<0.001


	Self-control
	21.14 (3.89)
	22.44 (3.99)
	19.87 (3.33)
	14.09
	<0.001


	Emotion regulation
	44.25 (7.52)
	43.73 (7.43)
	44.76 (7.58)
	–2.76
	0.007


	Growth mindset
	20.44 (5.46)
	21.44 (5.72)
	19.46 (5.00)
	7.43
	<0.001


	Self-compassion
	40.03 (6.10)
	42.18 (5.93)
	37.93 (5.51)
	14.97
	<0.001


	Meaning in life
	46.57 (9.64)
	48.75 (9.94)
	44.44 (8.84)
	9.25
	<0.001


	Fear of negative evaluation
	38.05 (8.29)
	35.39 (8.12)
	40.65 (7.60)
	–13.49
	<0.001


	Self-criticism
	25.37 (6.78)
	22.17 (6.30)
	28.50 (5.69)
	–21.29
	<0.001


	Basic psycho-
logical needs frustration
	30.31 (9.22)
	25.99 (8.46)
	34.52 (7.88)
	–21.07
	<0.001


	Impulsivity
	18.07 (3.67)
	16.93 (3.72)
	19.19 (3.25)
	–13.03
	<0.001


	Experiential avoidance
	19.19 (8.69)
	15.10 (6.98)
	23.18 (8.34)
	–21.24
	<0.001


	Intolerance of uncertainty
	35.87 (8.52)
	32.69 (8.30)
	38.99 (7.52)
	–16.06
	<0.001


	Big five personality traits


	1. Extraversion
	10.23 (3.19)
	10.75 (3.38)
	9.72 (2.90)
	6.55
	<0.001


	2. Neuroticism
	10.04 (3.18)
	8.75 (3.02)
	11.31 (2.80)
	–17.75
	<0.001


	3. Conscientiousness
	11.56 (2.63)
	11.98 (2.66)
	11.15 (2.54)
	6.50
	<0.001


	4. Agreeableness
	12.09 (2.90)
	12.53 (2.84)
	11.67 (2.89)
	6.05
	<0.001


	5. Openness to experience
	10.53 (3.18)
	11.01 (3.20)
	10.06 (3.08)
	6.14
	<0.001


	Childhood trauma
	39.32 (10.63)
	36.55 (9.10)
	42.02 (11.31)
	–10.77
	<0.001


	Bullying victimization
	0.64 (1.56)
	0.35 (1.15)
	0.92 (1.83)
	–7.46
	<0.001


	Parental emotion socialization(angry)
	28.49 (8.09)
	26.79 (7.88)
	30.16 (7.93)
	–8.58
	<0.001


	Parental emotion socialization(fear)
	25.26 (7.47)
	23.65 (7.21)
	26.83 (7.40)
	–8.79
	<0.001


	Parental emotion socialization (Sad)
	26.07 (7.34)
	24.48 (7.01)
	27.62 (7.34)
	–8.84
	<0.001


	Perceived stress
	40.23 (7.22)
	36.75 (6.74)
	43.62 (5.95)
	–21.80
	<0.001








Table 2 | Descriptive statistics and general characteristics for the socio-demographic variables.
	Variable
	Overall (n = 1635)
	Depressive symptoms
	t/χ2
	p


	M (SD)/n (%)
	No (n = 808) M (SD)/n (%)
	Yes (n = 827) M (SD)/n (%)



	Age
	18.93 (1.23)
	18.86 (1.16)
	19.00 (1.29)
	–2.19
	0.029


	Gender


	Boy
	558 (34.1%)
	288 (35.6%)
	270 (32.6%)
	1.63
	0.202


	Girl
	1077 (65.9%)
	520 (64.4%)
	557 (67.4%)


	Only child


	Yes
	248 (15.2%)
	132 (16.3%)
	116 (14.0%)
	1.69
	0.193


	No
	1387 (84.8%)
	676 (83.7%)
	711 (86.0%)


	Origin


	Rural
	907 (55.4%)
	435 (53.8%)
	472 (57.0%)
	8.11
	0.017


	Town
	367 (22.4%)
	171 (21.2%)
	196 (23.7%)


	City
	361 (22.2%)
	202 (25%)
	159 (19.3%)


	Family structure


	Two-parent family
	1447 (88.5%)
	729 (90.2%)
	718 (86.8%)
	5.10
	0.164


	Single-parent family
	120 (7.3%)
	49 (6.0%)
	71 (8.6%)


	Blended family
	43 (2.6%)
	20 (2.5%)
	23 (2.8%)


	Other family types
	25 (1.6%)
	10 (1.3%)
	15 (1.8%)


	Family economic situation


	Very poor
	40 (2.4%)
	19 (2.3%)
	21 (2.5%)
	9.26
	0.005


	poor
	330 (20.2%)
	143 (17.7%)
	187 (22.6%)


	Average
	1112 (68.0%)
	558 (69.0%)
	554 (67.0%)


	Good
	138 (8.5%)
	79 (9.8%)
	59 (7.1%)


	Excellent
	15 (0.9%)
	9 (1.2%)
	6 (0.8%)











Model performance

The ROC curve is a graphical tool used to evaluate the performance of binary classifiers. It illustrates classifier performance across all possible thresholds, allowing assessment of the model’s ability to distinguish between classes regardless of a specific cutoff point. A curve closer to the top-left of the chart indicates better classification performance. A higher AUC value reflects a stronger separation between positive and negative classes. Figure 1 presents the ROC curves for all four models, each achieving an AUC above 85%, demonstrating strong predictive performance. Figure 2 illustrates the performance comparison of the four models across each fold, providing a comprehensive view of their respective metrics.

[image: Line chart comparing ROC curves for four machine learning models—Random Forest (AUC 0.87), XGBoost (AUC 0.86), LightGBM (AUC 0.86), and SVM (AUC 0.85)—against a random guessing baseline. Both axes range from 0 to 1, with true positive rate on the y-axis and false positive rate on the x-axis. Random Forest shows the highest curve, indicating the best overall classification performance.]
Figure 1 | ROC curves for all models.

[image: Box plot comparing accuracy and F1 scores for Random Forest, XGBoost, LightGBM, and SVM models across multiple folds. Random Forest models show slightly higher median scores and less spread than others.]
Figure 2 | The performance comparison of the four models across each fold.

Table 3 presents the AUC score, accuracy, precision, and specificity of each ML model across all folds of cross-validation. The Random Forest model outperformed the others across all metrics.


Table 3 | Machine learning models performances for depressive symptoms.
	ML model
	Accuracy
	Precision
	Sensitivity
	F1 score
	AUC score



	Random Forest
	0.7908
	0.7878
	0.8041
	0.7956
	0.8704


	LightGBM
	0.7730
	0.7682
	0.7932
	0.7785
	0.8619


	XGBoost
	0.7743
	0.7737
	0.7871
	0.7787
	0.8594


	SVM
	0.7688
	0.7695
	0.7763
	0.7721
	0.8505











Variable importance

To visualize the impact of each variable on depressive symptoms more intuitively, we employed the built-in feature importance method to interpret the variable importance in the best-performing Random Forest model. The resulting feature importance plot (Figure 3) displays the top 20 most important variables. The most important predictor was sleep disturbance (importance score = 0.17), followed by perceived stress (importance score = 0.11) and experiential avoidance (importance score = 0.09).

[image: Horizontal bar chart showing random forest feature importances for psychological and behavioral variables, with sleep disturbance, perceived stress, and experiential avoidance as the most important features. Sleep disturbance has the highest importance, followed by perceived stress and experiential avoidance, with lower values for self-criticism, neuroticism, and basic psychological needs frustration. Other variables include intolerance of uncertainty, alexithymia, self-control, self-compassion, smartphone and social media addiction, fear of negative evaluation, impulsiveness, childhood trauma, meaning in life, childhood emotions, and growth mindset.]
Figure 3 | Feature importance plot of the Random Forest, which depicts the importance of each variate in the development of the model.

To further analyze the contribution of each feature to depressive symptom prediction, SHAP analysis was conducted on the best-performing Random Forest model, with the results shown in Figure 4. In this visualization, higher SHAP values indicate greater impact on the model’s predictions. Each point represents a subject’s feature value, with color indicating value level (red: higher, bule: lower). Points are stacked vertically to indicate data density. Features with high positive SHAP values substantially increase the predicted probability of depressive symptoms, while features with negative SHAP values may reduce it. This visualization facilitates the interpretation of both the individual contribution and interactive role of each predictor within the model. Sleep disturbance had the greatest influence, followed by perceived stress, experiential avoidance, self-criticism, and frustration of basic psychological needs, with predictive influence progressively declining thereafter.

[image: Summary plot showing Random Forest SHAP values for psychological and behavioral factors, with each dot representing one observation. Sleep disturbance, experiential avoidance, and perceived stress display the highest positive impact on the model output. Features are colored by value from low (blue) to high (red).]
Figure 4 | The summary plot of SHAP values for each feature of the Random Forest model.

Given the high predictive value of sleep disturbance shown in both the feature importance and SHAP value plots, we conducted a SHAP scatter plot analysis to further examine this relationship. Figure 5 illustrates the association between the actual values of the sleep disturbance feature and their corresponding SHAP values. The plot shows that as sleep disturbance scores increase, SHAP values rise steadily within the range of 0 to 6. This suggests that greater sleep disturbance contributes positively to the model’s prediction of depressive symptoms. Between values of 6 and 12, the upward trend continues but becomes more variable, indicating possible instability or the influence of additional interacting factors at higher levels of sleep disturbance. Overall, sleep disturbance exerts a consistently positive effect on model predictions across its range, reinforcing its role as a key predictor of depressive symptoms.

[image: Scatter plot visualization shows SHAP Values for Sleep disturbance, with sleep disturbance feature values on the x-axis and corresponding SHAP values on the y-axis. A color gradient ranges from purple to yellow, representing SHAP values from negative 0.1 to positive 0.1.]
Figure 5 | SHAP value plot of sleep disturbance varying with actual values.






Discussion




Prediction of depressive symptoms

In the current research, we developed and compared multiple ML models incorporating 38 psychosocial and demographic predictors to predict depressive symptoms among higher education students in China. Among the tested algorithms, the Random Forest model demonstrated superior performance, outperforming XGBoost, LightGBM, and SVM in terms of accuracy (0.7908), precision (0.7878), recall (0.8041), F1-score (0.7956), and AUC (0.8704). These results align with previous research (22), indicating that the model achieves high predictive accuracy and effectively identifies college students at elevated risk of depressive symptoms.

The superiority of the Random Forest model can be attributed to its unique learning mechanisms, which are well-suited to the complexity of the data used in this study. As an ensemble learning method, Random Forest enhances model stability and predictive accuracy by constructing multiple decision trees and aggregating their predictions through majority voting or averaging. This ensemble approach substantially reduces the risk of overfitting, a common limitation in traditional single-tree models. The dataset in this study included 38 predictive variables. Random Forest’s capacity to handle high-dimensional data and model complex feature interactions makes it particularly suitable for predicting depressive symptoms, which are influenced by numerous interrelated factors (66). Additionally, the algorithm introduces randomness during model construction by selecting a random subset of features at each split. This embedded feature selection not only improves computational efficiency but also helps reduce the impact of noisy variables (67).

In this study, although XGBoost and LightGBM are known for their effectiveness in handling imbalanced data and complex datasets, they underperformed compared to the Random Forest model. XGBoost, while efficient in large datasets, is sensitive to hyperparameter tuning and prone to overfitting in noisy data (56, 68). Similarly, LightGBM’s leaf-wise growth strategy improves computational efficiency but may lead to overfitting in smaller or imbalanced datasets (57). Although SVM is recognized for its generalization capability in high-dimensional, small-sample scenarios, it lagged behind Random Forest in terms of accuracy and AUC, likely due to its limited capacity to capture nonlinear relationships among predictors (58, 69).

Previous studies predicting depressive symptoms have rarely used cognitive and emotion-related variables (70, 71), but this study has used these variables, such as self-control, emotion regulation, meaning in life, growth mindset, Self-compassion, experience avoidance, and more. This gives us a glimpse into the mechanisms by which cognitive and emotional factors contribute to depressive symptoms. Moreover, while previous research has often focused on predicting depressive symptoms in children and adolescents (72, 73), this article focuses specifically on the university student population – a group highly susceptible to depressive symptoms – yielding valuable insights.





Variable importance

Model interpretation was performed using the SHAP approach. SHAP is a personalized feature attribution method that strictly satisfies the Consistency axiom. This property is a core strength of its mathematical foundation (Shapley values from game theory). When a feature’s contribution to model prediction increases, its SHAP value must increase (or remain unchanged), ensuring no contradictory attributions (74). Therefore, the interpretability of our machine learning models meets the requirements for consistency. SHAP analysis reveals that predictors spanning multiple domains significantly contribute to forecasting depressive symptoms in Chinese university students, aligning with ecological systems theory (8).

First, the results suggest sleep disturbance emerged as the most influential contributor. This finding corroborates earlier studies that have found a close connection between sleep disturbances and depressive symptoms in university populations (75, 76). Shorter sleep duration exhibits a relationship with a higher risk of developing depressive disorders (77), and inadequate sleep hygiene may contribute to the development of depressive symptoms (78). Underlying these associations is the potential for neural dysregulation. Specifically, inadequate sleep disrupts dopamine activity in the limbic system and striatum, compromising the brain’s reward circuitry and increasing susceptibility to mental illness (79, 80). Additionally, substantial evidence suggests that sleep problems during adolescence can elevate depressive symptoms by impairing both cognitive performance and emotion regulation (81–83).

In addition, this study found that perceived stress was among the top four predictors of depressive symptoms. The present findings resonate with established research. For example, Leung et al. (84) identified perceived stress as a robust predictor of adolescent depression. Parallel results emerged in a Chinese student sample, where greater perceived stress predicted more severe depressive symptoms (85). We can explain it theoretically. Firstly, according to the stress–reward–mentalizing model of depression, the disorder can be conceptualized as a developmental, stress-related condition. When combined with heightened stress sensitivity, elevated stress significantly increases vulnerability to depressive symptoms (86). Additionally, evidence suggests that recent life stress may exacerbate underlying vulnerabilities in HPA axis functioning, with these risk factors potentially interacting synergistically to increase the likelihood of adolescent depression (87).

Experiential avoidance also emerges as a risk factor for depressive symptoms among college students in this study, consistent with findings from Núñez et al. (88). Experiential avoidance manifests as inflexible cognitive-behavioral patterns aimed at suppressing distressing intrapsychic content (89). Research has shown that experiential avoidance is a core transdiagnostic process underlying a range of psychological disorders, including depression, anxiety, and post-traumatic stress disorder (90). College students who engage in experiential avoidance are often unwilling to experience unpleasant emotions or thoughts and may actively suppress or avoid them. Paradoxically, attempts to avoid depressive thoughts can heighten their salience, ultimately intensifying depressive emotional experiences (91).

Self-criticism emerged as a key predictor of depressive symptoms in the current research. Cumulative research findings establish that self-criticism contributes to increased levels of depression and functions as both a risk factor and a perpetuating factor for depressive disorders (92, 93). Blatt (94) theorized that individuals with pronounced self-critical tendencies exhibit “intense feelings of inferiority, guilt, and worthlessness and by a sense that one has failed to live up to expectations and standards”. Research further suggests that individuals who frequently engage in self-critical thought patterns show greater susceptibility to fall into cycles of rumination and self-doubt, perpetuating ongoing emotional distress (95). These cognitive-emotional patterns are strongly associated with heightened vulnerability to depressive symptoms (94). Among university students, self-criticism often arises from the internalized pressure to meet excessively high personal expectations, thereby increasing their susceptibility to depression and related mental health concerns (96).





Strengths, limitations, and future directions

This study has several limitations. First, the sample size was relatively small; expanding the sample in future research would improve the model’s generalizability. Second, participants were drawn from only six universities located in central and southern China, which may not fully capture regional differences, particularly those between urban and rural areas or between eastern and western regions of the country. For example, disparities in access to mental health resources among rural students may influence the prevalence or severity of depressive symptoms. Third, the current models included only sociodemographic and psychosocial variables, lacking objective physiological indicators such as cortisol concentration or EEG alpha wave power. As demonstrated by Wollenhaupt-Aguiar et al. (97), combining ML with peripheral biomarker measurements can produce more objective and robust predictive features. Future research should consider integrating physiological indicators to further enrich the comprehensiveness and accuracy of depressive symptom prediction among college students.

Although limited in some aspects, this study demonstrates meaningful strengths with important implications. First, it constructed a predictive model based on Bronfenbrenner’s ecosystem theory using ML techniques, incorporating 38 predictors across multiple levels simultaneously, which has stronger explanatory power than traditional regression models. Second, multiple models were used to systematically compare the predictive performance of Random Forest, XGBoost, LightGBM, and SVM for depression symptoms among Chinese university students, overcoming the limitations of single-algorithm research. Finally, through feature importance and SHAP analyses, the factors influencing depressive symptoms among college students were ranked, and several key influencing factors were identified. Analyzing the conditions of college students in these areas can help to promptly identify those at risk of developing depressive symptoms and support more targeted, data-informed interventions, potentially offering a more accurate and efficient approach than standard PHQ-9 screening.






Conclusion

This study developed and compared multiple ML models to predict depressive symptoms among Chinese college students, incorporating 38 psychosocial and demographic predictors spanning individual, familial, and social domains. Among the models tested, the Random Forest algorithm demonstrated superior performance, outperforming XGBoost, LightGBM, and SVM in integrating complex predictors. Sleep disturbance, perceived stress, experiential avoidance, and self-criticism emerged as the most robust predictors of depressive symptoms. These findings underscore the utility of ML in synthesizing multidimensional factors to support the early identification of high-risk individuals and inform targeted mental health interventions. Such approaches can assist schools and healthcare systems in implementing proactive, personalized mental health strategies, ultimately contributing to efforts to reduce the growing burden of depression among college students.
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Background: Adolescence represents a critical transitional phase from pediatric to adult healthcare, during which young individuals with mental disorders encounter unique challenges; however, research on their transition experiences, particularly in non-English-speaking contexts such as China, remains limited.
Objectives: This study aimed to explore the transition preparation experiences of adolescents with mental disorders in China as they move from pediatric to adult healthcare.
Methods: Qualitative semi-structured interviews were conducted with 15 children and adolescents diagnosed with mental disorders in China, and the data were analyzed using interpretive phenomenological analysis.
Findings: The study identified five primary themes related to the transition experiences of children and adolescents with mental disorders: (1) a discrepancy between transitional awareness and action; (2) gaps in transitional care throughout the healthcare transition process; (3) multidimensional needs within transitional care; (4) a contradiction between desire for self-management of illness and limited capacity; and (5) the dual attributes of family support, encompassing both enabling and constraining aspects.
Conclusion: The study underscores the concerning transition readiness of adolescents with psychiatric disorders in China, marked by complex challenges and diverse needs, while highlighting the dual role of family support as both a motivating and obstructive force.
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Background

Childhood and adolescent mental disorders (CAMDs) are chronic conditions of uncertain etiology that arise during childhood and adolescence and are characterized by profound physiological, psychological, and social changes, such as immaturity, emotional instability, and heightened vulnerability to environmental influences (Piao et al., 2022). According to 2021 WHO statistics, mental disorders affect approximately 13% of individuals aged 10–19 worldwide, representing one in seven people within this age group (Bellomo et al., 2023). An epidemiological survey in China found that 17.5% of children and adolescents aged 6–16 had mental disorders, indicating an increasing trend (Li et al., 2022). These disorders substantially affect physical, social, and cognitive development during adolescence and may have lasting consequences across the lifespan.

Adolescence is a pivotal developmental stage marked by significant physical, psychological, and social changes. For adolescents with mental disorders, this period presents added complexity, as they must cope with both typical developmental tasks and the transition from pediatric to adult healthcare systems (Ogundele and Morton, 2022). Addressing their unique needs is essential for effective support. This transition often involves treatment adjustments, changes in providers, and the development of self-management skills (Paton et al., 2022). While pediatricians or child psychiatrists typically oversee care during early adolescence, adult mental health specialists assume responsibility as individuals mature. Ensuring continuity of care requires effective communication between providers and the timely transfer of medical records (Nadarajah et al., 2021). Successfully navigating this process is crucial for long-term health outcomes and quality of life.

Recent literature highlights the growing importance of transitional care in pediatric healthcare (Richter Sundberg et al., 2021). In mental health, transition refers to the structured shift from child and adolescent to adult mental health services (Göbel et al., 2022). Transition readiness entails a planned approach that addresses the specific needs of adolescents with chronic mental or physical conditions as they move to adult-centered care (Leeb et al., 2020). Proper preparation is crucial to prevent treatment disruptions, reduce disengagement, and promote adherence, ultimately improving outcomes and quality of life (Bellomo et al., 2023). Nurses play a key role in this process, with a professional duty to deliver holistic, developmentally appropriate care in line with pediatric standards (van Driessche et al., 2021). A well-managed transition supports continuity, enhances treatment effectiveness, and contributes to positive long-term health outcomes.

Research on transition readiness among children and adolescents with mental illness has predominantly been conducted in Western countries. Several studies have examined the transitional experiences of this population in nations such as the United States (Okumura et al., 2022) and Canada (Toulany et al., 2024). Findings indicate that the preparation for healthcare transitions among adolescents with chronic conditions remains inadequate. For instance, approximately 64% of adolescent patients reported a lack of clarity regarding their healthcare needs during the transition from pediatric to adult services. Furthermore, as many as 43% of adolescents who experienced disruptions in mental healthcare during the shift to adult mental health services did not receive continuous care throughout the transition process (Syverson et al., 2016). Additional research suggests (Every-Palmer et al., 2022) that a substantial number of young people require a transition from child and adolescent mental health services to adult services; however, this process is often fragmented. Many adolescents lack a comprehensive understanding of the transition and frequently report negative experiences and limited awareness of the factors that contribute to a successful transition. Therefore, it is essential to explore the challenges and barriers associated with transitional care in greater depth and to identify key influencing factors. This understanding is critical for developing effective, evidence-based practices that support optimal transitions in mental healthcare.

Despite growing interest in healthcare transitions, limited research has explored the experiences of children and adolescents in China. Existing studies have primarily focused on specific groups, such as adolescents with epilepsy (Cui et al., 2020) or premature infants (Ma et al., 2021). For example, research indicates that young epilepsy patients in China often lack adequate preparation for transition and need greater involvement in the process (Cui et al., 2020). However, there is a notable absence of studies examining the transition experiences of youth with mental illnesses. This gap hinders the identification of their specific challenges and impedes the development of targeted interventions and policies to support smoother transitions and to improve long-term mental health outcomes.

In addition, it is crucial to develop intervention programs for transitional care. Currently, there is a lack of specific intervention programs in China to provide information support for such initiatives. Although medical staff are aware of the importance of transitional care for adolescent patients, most medical staff lack relevant policies or structured transitional guidance programs, which may lead to insufficient provision of transitional care (Yang et al., 2025). Investigating the transition of children and adolescents with chronic diseases in primary care will be a focus of future research. Given the significant cultural differences between China and the West, it is crucial to conduct in-depth research on the transitional experiences, subjective cognitions, and emotional responses of children and adolescents with mental disorders in China. By fully understanding their experiences, we can develop more targeted and culturally sensitive nursing interventions to meet their specific needs and help them transition to adulthood more smoothly. In addition, exploring transitional experiences will contribute to the advancement of mental healthcare practices in China and provide valuable reference for future research on transitional policies for children and adolescents with mental disorders.

Based on these considerations, this qualitative study aims to explore the transitional preparation experiences of children and adolescents with mental disorders in the People’s Republic of China. Through in-depth interviews with patients with mental disorders, we seek to gain a deeper understanding of their perspectives, challenges, and needs during the transition process. Through this exploration, we aim to enrich the existing literature on healthcare transitions for adolescents with mental disorders, especially in the context of the Chinese healthcare system. Understanding their transition experiences is essential for designing personalized interventions and support programs that meet their unique needs.



Methods

Interpretative phenomenological analysis (IPA) (Ugiagbe et al., 2025) guided the study’s design, data collection, and analysis. Rooted in psychology, IPA is a qualitative approach ideal for examining how individuals interpret significant life experiences. It typically involves small sample sizes (e.g., 4–15participants) to enable detailed, idiographic analysis. Semi-structured, one-on-one interviews are central to IPA, offering rich, first-person insights into participants’ lived experiences. Accordingly, IPA was deemed appropriate for this study in order to investigate the transition experiences of children and adolescents with mental disorders. Ethical approval for this research was granted by the Research Ethics Committee of Pingdingshan University (PSDU2023-018).


Study design

The interviews were conducted by one of the study authors (Miao). Prior to each interview, the researcher established rapport with the participants to foster a comfortable and open environment. Participants were informed that the researcher was interested in understanding their current care experiences with the aim of improving patient care in the future. Semi-structured interviews were employed to assess the readiness for healthcare transition among children and adolescents with mental disorders. This qualitative approach enabled a detailed exploration of participants’ lived experiences, offering valuable insights into their perceptions, challenges, and needs during the transition process.



Participant recruitment

Fifteen patients from a psychiatric ward in Zhengzhou City, China, participated in this study. The participants, who represented a diverse range of psychiatric diagnoses, were predominantly of Asian ethnicity. A total of 16 individuals were initially approached and interviewed, with 15 ultimately included in the final analysis. Participants were selected using purposive sampling from a single hospital. Informed consent was obtained from all participants prior to data collection. They were informed of their right to withdraw from the interview at any time without consequence and were assured that their data would be deleted if they chose to do so.

The eligibility criteria included the following: (1) a confirmed diagnosis of a mental disorder according to the International Classification of Diseases, 10th Edition (ICD-10), verified through interviews by two psychiatrists with the title of attending physician or higher. Eligible diagnoses included anxiety disorder, emotional disorder, depression, obsessive-compulsive disorder, and mood disorder, among others; (2) age between 12 and 18 years; (3) the ability to read and comprehend written language; (4) provision of informed consent by both the participant and their legal guardian; and (5) completion of at least a primary school level of education.

The exclusion criteria were as follows: (1) the presence of a serious physical illness; (2) a history of psychoactive substance-induced seizures, substance abuse, bipolar disorder, manic episodes, or unstable psychiatric conditions; and (3) comorbidities such as severe personality disorders, significant cognitive impairments, or other psychiatric conditions that could complicate the primary diagnosis or interfere with the transitional care process. Participants’ demographics and diagnoses are presented in Table 1.


TABLE 1 Demographic characteristics and diagnostic information of participants (n = 15).


	Characteristics
	Adolescents

 

 	Gender


 	Female 	9


 	Male 	6


 	Education


 	Middle school 	9


 	High school 	6


 	Junior college 	1


 	Disease diagnosis


 	Anxiety disorder 	5


 	Emotional disorder 	3


 	Depression 	5


 	Obsessive-compulsive disorder 	1


 	Mood disorder 	1


 	Duration (months)


 	<3 	6


 	3–6 	3


 	6 ~ 12 	2


 	>12 	4


 	Grade (currently enrolled)


 	1 	11


 	2 	3


 	≥3 	1


 	Only Child


 	Yes 	5


 	No 	10




 



Data collection

Interviews were conducted from April to June 2023 in a quiet, private room within the psychiatric ward to ensure participant comfort and confidentiality, fostering an environment conducive to open and uninterrupted expression. Each session was conducted one-on-one between the researcher and the participant to uphold strict confidentiality. The interviewer used follow-up prompts, as required, to encourage elaboration and clarify responses. All interviews were audio-recorded using a voice memo application, and supplementary field notes were taken to capture non-verbal cues and contextual details. Data collection was continued until thematic saturation was achieved, defined as the point at which no new concepts or themes emerged. Data saturation was achieved after 15 interviews. To enhance credibility, the researcher maintained a reflective journal to record personal insights, track analytic decisions, and acknowledge potential biases. Additionally, participants engaged in member checking by reviewing and commenting on the initial themes derived from their interviews, thereby helping to validate the accuracy and authenticity of the findings.

The interview outline is as follows: (1) What do you know about the process of transitioning from healthcare for children to healthcare for adults? (2) What did you do to prepare for the transition to adult healthcare? (3) What factors influenced your preparation for the disease transition (positive/negative factors)? (4) What challenges or difficulties did you encounter during the transition? (5) How do you plan to address these challenges/difficulties? (6) What problems do you see with transitional care in the current healthcare system? What are your best suggestions? And (7) What assistance would you like to receive during the transition? What are your expectations?



Data analysis

Interpretative phenomenological analysis was employed to analyze the Chinese verbatim transcripts. The researcher systematically coded each transcript, developing a hierarchical structure of emergent themes relevant to the research question, and presented them in a tabular format for each individual transcript (Ugiagbe et al., 2025). An iterative analytical process enabled the development of a comprehensive thematic framework reflecting participants’ lived experiences. MAXQDA software was used for data management, indexing, and retrieval. Representative anonymized quotes are presented to illustrate each theme. To ensure credibility and trustworthiness, a rigorous cross-checking procedure was employed: two Chinese transcripts were independently coded by the first author and reviewed by the third author. Example excerpts were then translated into English by the first author and verified for linguistic and conceptual accuracy by a bilingual researcher. Additionally, two initial transcripts were independently coded by two researchers to assess consistency and inter-rater reliability. Any discrepancies in coding were discussed and resolved through consensus. However, when disagreements persisted, a full research team meeting was convened to deliberate on the codes and reach an agreement, ensuring analytical rigor and transparency.



Findings

A total of 15 participants ranging in age from 12 to 18 years, with a mean age of 15 years, were included in this study. Detailed demographic and clinical characteristics of the participants are presented in Table 1. The semi-structured, audio-recorded interviews lasted between 25 and 40 min each. Through IPA, 5 overarching themes and 11 corresponding subthemes were identified (Figure 1). The following section presents the key themes and subthemes, along with a summary of the interview findings. Direct quotations from participants were used to illustrate the themes, with identifiers (N1–N15) indicating the specific interview from which each quotation was drawn.
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FIGURE 1
 Themes and subthemes identified in the transition experiences of adolescents with mental disorders.




Discrepancy between transitional awareness and action

Two key subthemes emerged under the overarching theme of discrepancy between transitional awareness and action: (i) emphasizing the significance of transitional preparation and (ii) inadequate motivation for transitional change. The subthemes reveal a key contradiction: although participants acknowledged the importance of preparing for the transition to adult healthcare, many lacked the motivation or confidence to engage actively. This disconnect suggests that, while adolescents with mental health disorders are cognitively aware of the need for transition readiness, emotional and psychological barriers may hinder practical action.


Emphasizing the significance of transitional preparation

Adolescents with mental disorders recognized the transition to adult care as a critical period requiring deliberate preparation. Their awareness reflects a cognitive understanding of the challenges involved and highlights the need to acquire the knowledge and skills necessary to navigate this shift effectively.


N3: “I understand that I’m going to be an adult, and this process is more critical. I can go to the adult clinic in the future. I’m not a child anymore.
N5: “What I understand is that the way I used to see a doctor in pediatrics may no longer be suitable for me, and I need to adapt to new changes.”




Inadequate motivation for transitional change

Patients were not adequately prepared for the transition period. The current preparation mainly focuses on regular medication, maintaining a positive mindset, and regular follow-ups. However, detailed, comprehensive, and in-depth planning for the transition period is lacking.


N4: “I am not ready for discharge because I do not know what will happen after discharge.”
N9: “Preparation … After I was discharged from the hospital, I was just taking my medication regularly … Regularly come to the hospital for examination, I was just trying to stabilize my emotions as much as I could, does that count as?”





Gaps in transitional care throughout the healthcare transition process

The following subordinate themes were identified: (i) fragmentation in mental healthcare, (ii) low priority given to mental health service needs, and (iii) lack of standardized transitional preparation guidance. Participants reported that mental health services for children and adults are often distributed across separate institutions, leading to fragmented care. This structural divide results in insufficient information sharing and poor coordination, creating significant barriers during the transition process. Furthermore, mental health issues are frequently neglected or marginalized within broader societal and healthcare contexts, with mental health service needs often receiving inadequate attention and resource allocation. Consequently, patients may not receive sufficient support during this critical transitional period. Notably, many participants expressed a lack of access to clear and standardized guidance on how to prepare for the transition. This absence of structured planning further complicated their ability to navigate the shift from pediatric to adult mental health services.


Fragmentation in mental healthcare

Children and adolescents with mental disorders require continuity between pediatric and adult healthcare services. However, in practice, this continuity is often disrupted. While patients typically receive regular psychotherapy and psychological care during hospitalization, these services are frequently interrupted upon discharge. Professional psychological support becomes inconsistent, and the healthcare systems serving pediatric and adult populations are often distinctly separated, lacking effective coordination and integration. This structural disconnection hinders the provision of seamless care, potentially compromising the mental health outcomes of transitioning youth.


N4: “In the hospital, there was a weekly group psychotherapy activity, I attended every session. But once I was discharged, I felt abandoned. No one seemed to care about me anymore. The illness does not just go away because you leave the hospital.”
N8: “The community staff would come for home visits, but only to collect information, like my recent emotional state and medication use, and record it. They did not provide any psychological services.”




Low priority given to mental health service needs

During the interviews, adolescent patients with mental disorders frequently expressed that their mental health needs were not given adequate priority during the transition to adult medical care, in contrast to the attention typically afforded to physical health conditions. This finding suggests that mental health concerns may be marginalized or overlooked within the broader framework of transitional healthcare. Many participants reported a lack of sufficient psychological support and continuity of mental health services following discharge. These findings underscore the critical need to recognize and treat mental health as an essential component of overall health, particularly during vulnerable periods, such as the transition from pediatric to adult healthcare.


N5 shared, “It’s not like there’s something physically wrong with me. My parents just think I’m daydreaming, they do not see mental illness as a real disease.”
N6 expressed, “No one wants to listen to my concerns. The doctors just prescribe medication, but emotionally, I feel terrible. Who really cares about how I’m feeling inside?”




Lack of standardized transitional preparation guidance plans

Patients frequently reported feelings of confusion and helplessness during the transition process. Many expressed uncertainty regarding the next phase of their treatment and lacked clarity about how to navigate the shift to adult healthcare in a systematic and standardized manner. Participants consistently emphasized the need for professional, detailed guidance plans to support transition preparation. Such structured plans would help them understand the necessary steps and allow for comprehensive self-preparation. These findings highlight the critical role of formalized guidance and support systems in ensuring effective and smooth healthcare transitions for adolescents with mental disorders.


N4: “It would be nice if someone could guide me during this period. What can I do to prepare myself and do what I can.”
N15: “I had guidance from doctors and nurses in the hospital, after I was discharged from the hospital, I did not know what to do myself, I was more confused, if someone had told me what to plan for next, what to do, I should have been better faster.”





Multidimensional needs within transitional care

The following subordinate themes were identified: (i) knowledge of disease information for emotional management and (ii) coping skills for negative emotions. These findings underscore the multifaceted nature of patient needs, particularly in the area of emotional regulation. Adolescents expressed a desire to better understand their mental health conditions as a foundation for managing emotional distress. Additionally, they emphasized the importance of acquiring practical coping strategies to navigate negative affective states.


Knowledge of emotional management in illness information

During the transition period, patients expressed diverse needs, especially for informational and emotional support. Many reported limited access to comprehensive information, noting that healthcare professionals often emphasized clinical symptoms while neglecting psychosocial concerns. Participants voiced a strong desire for knowledge on self-management, such as emotional regulation, mental health education, and psychological counseling. Notably, female participants articulated heightened concerns regarding emotional management and self-care during the transition, frequently citing the need for additional support in coping with anxiety and mood fluctuations.


N1: “Psychotherapists will just give me some reasoning, and I cannot listen to them, I do not think it’s useful and it’s expensive, it’s just a waste of money.”
N6: “Difficult to control emotions, easy to cry, regardless of the occasion?”
N12: “I found that there is a lot of mixed information about this disease on the internet, some of which are even contradictory, and I do not know which one to trust.”




Coping skills for non-suicidal self-injury

Patients with mental disorders often experienced symptoms like hallucinations and delusions, contributing to self-injurious behaviors. Many reported difficulty managing negative emotions and a strong need for professional support. In cases of non-suicidal self-injury, inadequate emotional regulation, poor coping skills, and limited social support further hinder their ability to cope. These findings underscore the urgent need for targeted psychological interventions and comprehensive support during transitional care.


N2: “Sometimes suddenly there is a voice in my head that tells me to self-injure, and I do not know how to cope with it.”
N7: “I want to know how I should cope with the disease when it strikes, instead of me hiding my feelings.”





Contradiction between desire for self-management of illness and limited capacity

Two subordinate themes were identified: (i) a desire to participate in disease management and (ii) over-reliance on parents for illness treatment. Patients often experience a contradiction between their aspiration for autonomy and their limited capacity to manage their condition independently. This theme reflects the psychological complexity and behavioral challenges encountered by adolescents with mental disorders during the transitional period. It underscores the importance of recognizing and balancing patients’ personal desires, functional abilities, and the availability of social support systems. These findings suggest that mental health nursing should adopt a holistic and individualized approach, considering each patient’s readiness and support environment to develop more effective treatment and transition support strategies.


Desire to engage in illness management

During adolescence, individuals undergo significant psychological and physiological development with increasing stabilization of personality traits. This developmental stage is also characterized by the emergence of heightened self-awareness and a growing sense of autonomy. Notably, participants in the study expressed a strong desire to actively engage in disease management during the transitional phase. This included assuming responsibility for managing their condition and participating in medical decision-making processes, reflecting their motivation for greater independence and control over their health.


N2: “When the doctor asks me, my mum always makes decisions for me and answers questions for me, it’s real annoying!”
N12: “I know I’m growing up, I wish the doctors and nurses would ask my opinion more often, I should learn to deal with it on my own.”




Psychological dilemma due to limited capacity

In certain cases, parents play a critical role in supporting their children’s daily lives, often assuming responsibility for various aspects of disease management during adolescence. While adolescents may express a desire to independently manage their illnesses, many tasks remain challenging to perform without parental assistance and support. However, excessive reliance on parental involvement may impede the development of adolescents’ self-management skills. Therefore, it is essential to strike an appropriate balance between providing necessary parental support and fostering adolescents’ autonomy to promote their long-term health and self-sufficiency.


N3: “If I did not have my parents to take care of me, I might have died now. Without them, I could not do many things.”
N9: “I cannot do things like going to the hospital and contacting doctors alone, even if I do not want their (parents) help, I still need it in real life.”





Dual attributes of family support

Two subordinate themes were identified: (i) the positive motivating effect of family support: family support emerged as a significant protective factor during the transition period. Participants described their families as a source of emotional security, encouragement, and practical assistance. This support bolstered their confidence and sense of stability as they faced new medical and psychological challenges. When encountering uncertainty or distress, the presence of supportive family members helped participants feel less isolated and more empowered to manage their condition. (ii) The obstructive effect of excessive family support: conversely, the analysis also revealed the obstructive potential of excessive family involvement. While families often acted out of concern, their overprotectiveness occasionally hindered the adolescent’s development of autonomy. Some participants reported limited opportunities to manage their own care or make independent decisions, which may impede their ability to build necessary self-management skills.


Positive motivating effect of family support

Interviews revealed that adolescents with mental disorders viewed family as a crucial facilitator in the transition to adult healthcare. Family support offered security, reassurance, and emotional strength, boosting their confidence during this critical period. Participants consistently emphasized the pivotal role of family in navigating the challenges of transition, highlighting its essential contribution to a smoother, more supportive process.


N11: “I used to live on campus, and my mom was worried about what might happen to me. After getting this disease, she rented a house near the school to take care of me, and I also rely more on her parents.”
N14: “Their encouragement and help always make me feel at ease, and they will accompany me to see a doctor.”




Obstructive effect of excessive family support

Interviews also revealed that some adolescents viewed their families as obstacles to transition, suggesting that excessive parental control can hinder autonomy and adaptability. This often led to feelings of frustration, confusion, or helplessness. These findings emphasize the need to balance support with independence, highlighting the importance of appropriately calibrated family involvement during the transition to adult mental health services.


N1: “It’s like I’m being monitored 24 h a day, they think I’m dangerous and suffocating!”
N5: “At home, (parents) will urge me to take my medication on time and cook delicious food for me, but sometimes their concern makes me feel like I have not grown up yet and cannot face these difficulties independently.”






Discussion

Our study sheds light on the experiences of children and adolescents with mental disorders as they transition to adult healthcare. From an individual perspective, the study found significant differences in patients’ awareness and actions during the transition period. The conflict between the desire to manage the disease and the limited ability to do so highlights the inner struggles faced by patients with multidimensional transition needs. In addition, issues such as incomplete mental healthcare services during the transition period and the interruption of psychological services require attention. It is worth noting that family support has dual attributes. Although family support can be an important facilitator, it can also pose challenges for patients if they are overprotective or exacerbate stress. These themes reveal the challenges and trends faced by adolescent mental health patients in the transition process in the Chinese context and provide valuable insights for clinical practice and policy making.

Our research highlights a significant discrepancy between transitional awareness and actual preparatory actions among children and adolescents with mental disorders. Most participants demonstrated a limited, non-scientific understanding of the transition process and exhibited insufficient motivation to engage in transition-related preparation. Consistent with the findings of Cole (Collet et al., 2025), adolescents with intellectual disabilities and co-occurring mental health disorders face substantial challenges in transitioning to adult care, which could be largely attributed to insufficient preparation and comprehension. Despite these challenges, our study also uncovered a positive trend: participants generally acknowledged the importance of the transition phase for their long-term disease outcomes and expressed a desire to navigate this process effectively. This cognition–action gap calls for targeted interventions to turn their awareness into preparation. From international experience, countries, such as the United States, Europe, and Australia, have accumulated rich experience in transitioning from adolescent to adult care. For example, institutions such as the American Academy of Pediatrics, the American Family Medicine Association, and the American College of Physicians have developed guidelines to facilitate the transition from pediatrics to adult healthcare (Richmond et al., 2012). In China, emerging efforts aim to enhance transitional care for adolescents with chronic illnesses. Gao et al. (2025) developed an information–motivation–Behavior–based transition plan that improved readiness and self-efficacy in adolescents with epilepsy. Studies have also shown that greater willingness to transition is linked to better adaptability, illness management, and treatment adherence (Mlynaryk et al., 2017). Therefore, patients must enhance their transition awareness, understand their condition, acquire health knowledge, maintain a positive outlook, and actively prepare for the transition process.

The findings highlight major challenges in China’s mental healthcare system during the transition from pediatric to adult services, notably fragmented care, poor coordination, and limited service integration. Similar issues have been reported internationally, for instance, Fardell et al. (2017) in Australia revealed significant gaps in the transition from pediatric to adult mental health services, with adolescents often experiencing discontinuity in care due to the lack of integrated service models in in Australia. This study also reveals a systemic neglect of mental health needs during transition, echoing Leeb et al. (2020), who emphasized the need for targeted interventions and heightened awareness at this critical stage. Another key concern is the absence of standardized transition plans, which impedes smooth care continuity. Culnane et al. (2021) similarly found that adolescents often face unstable transitions due to minimal support from general practitioners and a lack of structured preparation. Despite growing awareness, many Chinese institutions still lack formal policies or programs for transitional care. Compared with Western countries, China’s transitional care framework remains underdeveloped and poorly implemented. To address these gaps, interdisciplinary teams, including physicians, nurses, psychotherapists, community providers, and researchers, should be established (Wu and Sun, 2024) to design standardized yet individualized transition plans based on each adolescent’s developmental stage, capabilities, and challenges.

The findings underscore the complex needs of adolescents with mental disorders during the transition to adult healthcare, particularly in emotional regulation and coping with non-suicidal self-injury. A recent survey of mental health professionals in Beijing (Yao et al., 2021) highlighted gaps in family-centered care and limited access to centralized mental health knowledge and transitional skills. Similarly, Fardell et al. (2017) found that adolescents with chronic illnesses often lack transitional skills and informational support due to poor professional guidance and inadequate resource-sharing, issues linked to limited disease-specific knowledge and insufficient training in transitional care. These deficiencies in information and guidance underscore the urgent need for stronger support during this critical transitional period. Prior studies show that effective education on disease management and self-care strongly predicts successful transitions by supporting continuity of care and adaptability (Livanou et al., 2021). To bridge these gaps, healthcare providers should develop targeted education platforms, such as WeChat, phone support, SMS, hospital websites, and social media, to deliver personalized guidance on disease management, psychological support, and skill-building, along with interactive assistance. In addition, this study also found gender differences in transitional experiences: female participants were more concerned with emotional regulation and self-care, reflecting earlier research showing that girls are more likely to seek emotional support and need targeted interventions (Colmenero-Navarrete et al., 2022; Jonsson and Dennhag, 2023). These insights call for gender-sensitive strategies that address specific emotional and psychological needs to improve the effectiveness of transitional care.

The findings highlight a clear tension between adolescents’ desire for autonomy and their limited capacity for self-managing mental health conditions. While many express a strong willingness to participate in their care, they often lack the practical skills and knowledge to do so, leading to continued reliance on parental support. This finding is consistent with the findings of Cui et al. (2023), who found that adolescents with chronic diseases often exhibit a strong desire for independence when managing their condition but often lack the necessary skills, leading to excessive dependence on parental support. This is attributed to parents’ tendency to assume primary responsibility for their child’s daily life and disease management, thereby inadvertently diminishing the adolescent’s self-care and life skills. Notably, previous research (Cui et al., 2023) has established a positive correlation between transitional readiness and self-management efficacy scores among adolescents with chronic diseases. Adolescents who possess a higher level of self-management efficacy tend to have a more favorable attitude toward their illness, utilize available resources more effectively, and engage in better self-management practices. These findings underscore the importance of involving adolescents in making medical decisions based on their age, cognitive level, and emotional maturity. Encouraging such participation fosters autonomy, strengthens self-management, and enhances transition readiness, which is crucial for ensuring continuity of care during the shift to adult mental health services (Huang et al., 2023).

In China, this study provides a new perspective on the dual role of family support during the transition of children and adolescents with mental disorders from pediatric to adult healthcare services. Adequate family support fosters emotional stability, confidence, and readiness for transition. However, excessive parental involvement may hinder the development of self-management and independent living skills, thereby reducing transition readiness. This finding aligns with existing research, emphasizing the need to balance parental involvement and adolescent autonomy for successful healthcare transitions (Xu et al., 2024). In the Chinese sociocultural context, Confucian values, such as filial piety and family harmony, amplify the family’s role in supporting adolescents with mental health conditions (Lam et al., 2022). Filial piety promotes respect and obedience to parents, while parents are expected to offer unconditional care and moral guidance. These values significantly shape mental healthcare in China, where families heavily influence treatment adherence and decision-making (Ma et al., 2023). While culturally rooted and well-intentioned, such involvement can inadvertently undermine adolescents’ self-efficacy and self-regulation. Participants often expressed mixed feelings, grateful for family support but restricted by limited autonomy. This tension underscores the need to calibrate parental involvement to allow adolescents space to develop self-management skills, engage in medical decisions, and gradually take responsibility for their care. Promoting such autonomy is linked to greater self-efficacy, confidence, and improved long-term outcomes. Therefore, a balanced, culturally sensitive approach that combines active family support with strategies to foster adolescent independence is vital for effective transitions.



Conclusion

This qualitative study deepens our understanding of the transitional experiences and needs of Chinese children and adolescents with mental disorders during the shift from pediatric to adult healthcare services. Key findings include gaps in awareness and action for transition, fragmented transitional care, diverse transitional needs, challenges in self-management, and the dual role of family support. In summary, to better support the transition of Chinese children and adolescents with mental disorders, it is imperative to address their deficiencies in transition preparation and implement corresponding intervention measures. These measures include providing personalized transition support plans, enhancing education and training for patients and families, and fostering effective communication and collaboration between families and healthcare teams. Through these efforts, we can provide more effective nursing support for this particular group, facilitating their smooth transition to adult healthcare and ultimately improving their quality of life and health outcomes.



Limitations

This study has several limitations that warrant acknowledgment. First, it should be acknowledged that potential interview bias may have arisen due to participants’ age group and clinical setting. The specific characteristics of the participants, including their age and the clinical setting, may have influenced the interview dynamics and responses. Second, it should also be noted that participants were all from a single hospital, which limits generalizability. The findings may not be representative of other hospital settings or broader populations due to the limited sample size and lack of diversity in the study group. Third, limitations of IPA were discussed in interpretive consistency or cultural bias. The use of IPA may introduce variability in how themes are interpreted across different researchers or cultural contexts, potentially affecting the consistency and applicability of the findings.
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Introduction: Adolescence is a critical developmental phase marked by increased vulnerability to stress and the formation of functional or dysfunctional coping strategies. While stress and coping are well-studied for their psychopathological relevance, their associations with psychodynamic constructs—such as impairments in personality structure, psychodynamic conflicts, and defense mechanisms-remain underexplored. This study investigated whether these psychodynamic features are associated with stress perception and coping styles among adolescents with and without mental health problems.
Methods: A total of 171 adolescents (aged 14–21) completed standardized self-report measures assessing stress across multiple life domains, coping styles, psychodynamic conflicts, impairments in personality structure, and habitual defense styles. Mental health problems were screened via self-reports, and participants were classified into clinical and healthy control groups accordingly.
Results: Adolescents with mental health problems reported significantly higher stress and more dysfunctional (avoidant) coping strategies than their healthy peers. Regression analyses revealed that impairments in personality structure—particularly in identity and attachment—predicted heightened stress perception and dysfunctional coping, especially in the clinical group. Psychodynamic conflicts showed domain-specific links to stress: the guilt conflict was associated with school- and family-related stress, while the passive oedipal conflict predicted stress in romantic relationships. Maladaptive defense style was negatively associated with self- and peer-related stress, suggesting dissociative and affect-isolating mechanisms limiting conscious stress perception. Among healthy adolescents, functional (active) coping was associated with fewer impairments in attachment.
Discussion: Findings highlight the value of psychodynamic constructs for understanding adolescent stress and coping and the relevance of attachment- and personality structure-focused prevention and intervention strategies.
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Introduction

Adolescence is a critical developmental period characterized by intense biological, psychological, and social transformation. During this phase, familiar routines and behavioral patterns lose their stability, and adolescents are confronted with a variety of age-specific developmental tasks—such as detaching from the parental home, forming new social bonds, integrating bodily changes into their self-concept, exploring sexual identity, or making career-related decisions. These challenges necessitate the acquisition, adaptation, and refinement of individual coping strategies, which are closely linked to how stress is perceived and regulated (Stelzig and Sevecke, 2019).

According to Lazarus and Folkman's transactional stress model (1984), stress arises from an imbalance between perceived demands and personal resources. Coping strategies—whether active (e. g., problem-solving, support seeking), internal (e. g., cognitive processing, considering possible solutions), or avoidant (e. g., withdrawal, denial)—play a critical role in how adolescents manage stress (Seiffge-Krenke, 1993, 1995). While active and internal coping are considered functional and solution-oriented, avoidant coping is seen as dysfunctional due to its evasive nature (Beyer and Lohaus, 2007; Gelhaar et al., 2007).

Cross-cultural research has shown that adolescents are particularly affected by stress related to future uncertainties (Seiffge-Krenke et al., 2012). As they move through adolescence, their overall stress perception tends to rise—especially in academic and social contexts (Seiffge-Krenke et al., 2009). At the same time, adolescents gradually shift from passive to more active and differentiated coping strategies (Seiffge-Krenke et al., 2009). A growing body of research further highlights the mediating role of coping in the link between stress exposure and mental health outcomes during this critical developmental stage (Meng et al., 2011; Seiffge-Krenke, 2000; Su et al., 2022). Longitudinal findings also suggest gendered developmental pathways, with functional coping during adolescence predicting lower symptomatology in young adult women (Seiffge-Krenke and Persike, 2017).

The prevalence and psychopathological relevance of perceived stress and specific coping strategies during adolescence underscore the clinical importance of studies investigating predictors that influence the development and utilization of functional coping. Interpersonal factors such as perceived parental autonomy support have been shown to shape adolescents' coping development (Seiffge-Krenke and Pakalniskiene, 2011). Regarding intrapersonal factors, playfulness may reduce perceived stress but appears unrelated to coping style (Staempfli, 2007). Longitudinal findings link secure attachment models to lower relational stress and more active coping (Allen et al., 2004; Seiffge-Krenke, 2006). Additionally, an international study found that neurotic personality traits are associated with identity stress and dysfunctional coping in somatically burdened young adults (Seiffge-Krenke and Sattel, 2024).

Despite broad cross-cultural research on stress and coping in adolescence, psychodynamic perspectives remain largely absent from this field, although they are central to clinical diagnostics and psychotherapy. The psychodynamic approach emphasizes unconscious intrapsychic processes—such as inner conflicts, personality structure, and defense mechanisms—which fundamentally shape adolescents' emotional experiences and behavioral tendencies, and therefore also influence how they perceive, interpret, and manage stress.

Previous research indicates that especially psychodynamic conflicts—defined as enduring tensions between opposing motivational forces within a person (Task Force OPD-CA-2 (Ed.), 2020)—are ubiquitous during adolescence (e.g., Akın et al., 2021; Escher et al., 2021). Within the Operationalized Psychodynamic Diagnosis in Childhood and Adolescence framework (OPD-CA; Task Force OPD-CA-2 (Ed.), 2020), seven core psychodynamic conflicts can be distinguished: closeness vs. distance, submission vs. control, taking care of oneself vs. being cared for, self-worth, guilt, oedipal, and identity conflict. These conflicts are assumed to be shaped by early childhood relationship experiences and to be reactivated during adolescence, when new relational challenges arise as adolescents increasingly detach from their parents (Blos, 1962). When strongly pronounced, however, these conflicts are linked to a range of psychopathology (e.g. Bagattini, 2021). Beyond conflicts, psychodynamic theory and research highlights impairments in personality structure—stable patterns that govern emotional experience, identity, interpersonal functioning, and self-regulation (Task Force OPD-CA-2 (Ed.), 2020). For example, during the COVID-19 pandemic—a global stressor—various mental health problems in adolescents were significantly associated with impairments in both overall personality structure and specific sub-domains, including attachment, identity, interpersonality, and control (Akın and Sarrar, 2024). Another core concept in psychodynamic research and practice is defense mechanisms, which reflect unconscious responses to internal or external stressors (Task Force OPD-CA-2 (Ed.), 2020). Defense mechanisms can be categorized by maturity level, with immature defense styles—such as projection or splitting—being associated with personality pathology (Laczkovics et al., 2025), anxiety and depression (Ferrajão et al., 2024), as well as internalizing and externalizing problem behavior in adolescence (Huemer et al., 2015).

However, studies systematically connecting psychodynamic constructs with stress perception and coping strategies in adolescents remain scarce. This study seeks to address this gap by integrating OPD-CA-based concepts—psychodynamic conflicts, personality structure, and defense styles—into contemporary stress and coping research. By doing so, we aim to move beyond descriptive accounts of stress in adolescence and provide a theoretically grounded framework that links unconscious processes with observable coping behavior.

Using a controlled study design, we investigated associations between subjective stress experience, coping behavior, and psychodynamic features in two groups of adolescents: those with mental health problems and those without. We hypothesized that, among adolescents with mental health problems, higher levels of psychodynamic conflicts, structural impairments, and an immature defense style would be associated with greater stress perception and dysfunctional (avoidant) coping. In contrast, among adolescents without mental health problems, functional coping was expected to be linked to a mature defense style, lower levels of psychodynamic conflicts, and fewer structural impairments.

In clarifying these associations, our study offers two contributions. First, it expands stress–coping research by systematically including psychodynamic constructs, which have so far been neglected despite their clinical relevance. Second, it highlights unique clinical implications: a psychodynamic understanding of stress and coping may guide individualized interventions by linking adolescents' coping behavior to underlying conflict constellations, structural vulnerabilities, and defense styles. Such knowledge may support clinicians in tailoring preventive and therapeutic strategies more precisely to adolescents' developmental and intrapsychic profiles.



Materials and methods


Study design and sample

The present study is a cross-sectional investigation conducted in Germany. It is part of a larger research project at MSB Medical School Berlin that incorporates both cross-sectional and longitudinal approaches to examine psychodynamic and psychopathological characteristics in intrafamilial contexts through self-assessment tools. In the overall project, data from N = 906 adolescents, their N = 426 mothers, and N = 262 fathers have now been collected.

A total of n = 171 (Mage = 18.0; SD = 2.3; 61% female and 39% male sex) adolescents between the ages of 14 and 21 years, who provided complete standardized information on their stress experience, coping behavior, and psychodynamic characteristics, were included in this study. Of these, n = 84 participants (Mage = 18.4; SD = 2.1; 67% female and 33% male sex) were identified as experiencing mental health problems, as assessed by the German version of the Patient Health Questionnaire (PHQ-D, Löwe et al., 2002), while n = 87 adolescents (Mage = 17.7; SD = 2.3; 54% female and 46% male sex) formed a healthy control group, in which mental health problems were ruled out based on PHQ-D (Löwe et al., 2002) results. Within the clinical sample (n = 84), 22 participants (26%) met criteria for a somatoform syndrome, 23 (27%) for a depressive syndrome (including 2 [2%] mild, 22 [26%] moderate, and 14 [17%] severe cases), 13 (16%) for panic disorder, 13 (16%) for another anxiety disorder, 4 (5%) for bulimia nervosa, 6 (7%) for binge eating disorder, and 41 (49%) for harmful alcohol use. In terms of socioeconomic status (SES), adolescents with mental health problems were distributed as follows: 49% came from high SES backgrounds, 29% from middle SES, 19% from low SES, and 3% from very low SES backgrounds. In comparison, within the mentally healthy control group, 63% had a high SES, 20% a middle SES, 13% a low SES, and 4% a very low SES.

Participants were recruited through secondary schools and youth centers in Germany. Both clinical and control group participants were approached through the same recruitment sources to reduce systematic bias (see Supplementary Table S1 for a detailed breakdown of recruitment sources by group). Written informed consent was obtained from all participants in accordance with the principles outlined in the Declaration of Helsinki. For participants under the age of 18, additional written consent was obtained from a parent or legal guardian. The study adhered to applicable data protection regulations and ethical standards. The study protocol was approved by the ethics committee of MSB Medical School Berlin (approval number: MSB-2020/30).



Measures
 
Perceived stress

Adolescents' perceived stress was assessed using the Problem Questionnaire (PQ; Seiffge-Krenke, 1995), which captures everyday stressors that are commonly encountered during adolescence across various life domains. The instrument comprises 64 items reflecting typical minor stressors identified in prior research. Participants rated how stressful each situation was for them on a 5-point Likert scale ranging from 1 (“not stressful at all”) to 5 (“highly stressful”). Based on previous factor-analytic findings (Seiffge-Krenke, 1995), the PQ encompasses seven stress domains: school (e.g., Item 1: “There is great pressure to get the best marks in school”), future (e.g., Item 14: “I don't know what I'm going to do when I leave school.”), family (e.g., Item 22: “I can't talk with my parents”), peers (e.g., Item 33: “I'm unsure whether the others will accept me”), leisure time (e.g., Item 38: “School and domestic commitments leave me with too little free time and I don't know what to do after I leave school.”), romantic relationships (e.g., Item 46: “I'm afraid of losing contact with my friends if I pair up with a boyfriend/girlfriend”), and self (e.g., Item 58: “I am dissatisfied with my behavior, qualities and skills.”). In the present study, internal consistencies of the subscales were acceptable to very good, with McDonald's Omega values ranging from 0.66 to 0.88: school (ω = 0.77), future (ω = 0.71), family (ω = 0.86), peers (ω = 0.82), leisure time (ω = 0.66), romantic relationships (ω = 0.79), and self (ω = 0.88). These values are comparable to those reported by (Seiffge-Krenke 1995), who found Cronbach's alpha coefficients ranging from 0.70 to 0.84 across the seven domains.



Coping strategies

To assess adolescents' coping strategies, the Coping Across Situations Questionnaire (CASQ; Seiffge-Krenke, 1995) was administered. The CASQ measures 20 distinct coping strategies across eight potential problem domains during youth: school, teachers, family, peers, romantic relationships, self, leisure time, and future. Participants were asked to indicate which coping strategies they typically use when facing a problem in each of the eight applicable domains. Multiple strategies could be selected per domain, and each strategy could be endorsed up to eight times—once per domain. A factor analysis conducted by (Seiffge-Krenke 1995) identified three higher-order coping styles: active coping (6 items; e.g., Item 1: “I discuss the problem with my parents”), internal coping (7 items; e.g., Item 10: “I think about the problem and try to find different solutions”), and withdrawal (7 items; e.g., Item 20: “I withdraw, because I cannot change anything anyway”). In the present study, scores for each coping style were computed as sum scores across all items and domains of the CASQ. The internal consistency of the dichotomous scale was assessed using the Kuder–Richardson Formula 20 (KR-20), which is equivalent to Cronbach's alpha for binary items. Reliability coefficients were good to excellent with 0.89 for active coping, 0.89 for internal coping, and 0.90 for withdrawal. These values are consistent with previous findings reported by (Seiffge-Krenke 1995), who found Cronbach's alpha coefficients ranging from 0.73 to 0.88 across the three coping dimensions.



Psychodynamic conflicts

Psychodynamic conflicts were assessed using the OPD Conflict Questionnaire for Adolescents (OPD-CA-CQ; Seiffge-Krenke and Escher, 2021). This self-report instrument measures the seven psychodynamic conflicts defined in the OPD-CA system (Task Force OPD-CA-2 (Ed.), 2020) and distinguishes between active and passive modes of conflict processing. The questionnaire includes 28 items, each rated on a five-point Likert scale ranging from 0 (“no”) to 4 (“yes”). Each conflict is assessed with four items, two measuring the active mode and two measuring the passive mode of conflict processing. Higher mean scores on the respective conflict dimensions reflect more pronounced manifestations of the underlying psychodynamic conflicts. Example items include: „I prefer to be alone, I can't rely on others“ (closeness vs. distance conflict in active mode), „I want to be admired“ (self-worth conflict in active mode), „I blame myself when something goes wrong in my family“ (guilt conflict in passive mode) or „I am quite inhibited when dealing with the opposite sex“ (oedipal conflict in passive mode). In the present study, internal consistencies of the 14 conflict scales (each consisting of two items) were estimated using the Spearman–Brown coefficient. All coefficients were above 0.99, indicating extremely high reliability. However, due to the small number of items and the unusually high inter-item correlations, these values should be interpreted with caution. The questionnaire has demonstrated satisfactory to good reliability values for all scales according to (Seiffge-Krenke and Escher 2021). In contrast, other studies have found low reliability values for some conflict scales (Cropp and Claaßen, 2021; Weber et al., 2020).



Personality structure

Adolescents' personality structure was assessed using the OPD-CA2-Structure Questionnaire (OPD-CA2-SQ; Goth et al., 2018), a self-report instrument based on the OPD-CA (Task Force OPD-CA-2 (Ed.), 2020). The questionnaire captures impairments across key domains of personality functioning relevant to psychodynamic theory, including identity, attachment, interpersonality, and control. It comprises 81 items rated on a 5-point Likert scale ranging from 0 (“no”) to 4 (“yes”). Higher scores indicate more pronounced impairments in personality structure. For example, the item “I often don't know who I really am” reflects disturbances in the key domain identity, while “When I am alone I often get very scared” refers to impairments in the key domain attachment. Items such as “I often don't understand other people's reactions to my behavior” assess the key domain interpersonality, and “Sometimes I'm so angry that I can't guarantee anything” captures difficulties in the key domain control. In the present study, internal consistencies (McDonald's ω) were acceptable to excellent: ω = 0.91 for identity, ω = 0.86 for attachment, ω = 0.74 for interpersonality, and ω = 0.90 for control. Factor-analytic and validation studies have supported the questionnaire's structural validity and reliability in clinical and non-clinical adolescent populations (Schrobildgen et al., 2019).



Defense style

Adolescents' habitual defense mechanisms were assessed using the Defense Style Questionnaire for Adolescents (DSQ-22-A; Sarrar and Goth, 2022), a self-report instrument adapted for adolescents based on the 40 item version of the Defense Style Questionnaire for adults (DSQ-40; Andrews et al., 1993). The DSQ-22-A comprises 22 items rated on a 9-point Likert scale ranging from 0 (“not true”) to 8 (“completely true”). Each item captures a characteristic defense-related attitude or behavior, and the instrument differentiates between three empirically and theoretically derived defense styles: adaptive [e.g., sublimation: “I get rid of bad feelings like sadness or anxiety by doing something creative or meaningful (like painting, sports, music)”], neurotic (e.g., idealization: “I have often had the feeling that someone I know is like a guardian angel”), and maladaptive defense style (e.g., splitting: “Sometimes I think I am good like an angel and other times I think I am bad and evil like a devil”). Higher scores on each factor reflect a stronger use of the respective defense style. In the present study, internal consistencies (McDonald's ω) were acceptable for the adaptive (ω = 0.69) and maladaptive defense style (ω = 0.71), while reliability for the neurotic defense style was low (ω = 0.50). (Sarrar and Goth 2022) reported acceptable scale reliabilities for all three defense styles in a clinical and school sample containing 396 adolescents.



Mental health problems

The PHQ-D (Löwe et al., 2002) was used as a self-report screening tool to assess mental health problems. It comprises 58 items covering a broad range of syndromal-level disorders, including somatoform, depressive, anxiety, eating, and alcohol-related disorders. Items are answered on dichotomous as well as three- to four-point Likert scales, depending on the diagnostic domain. In this study, the somatoform syndrome scale (McDonald's ω = 0.75) and the depressive syndrome scale (McDonald's ω = 0.83) demonstrated acceptable to good internal consistencies. Previous psychometric analyses of the PHQ-D have indicated excellent reliability across its core scales (Gräfe et al., 2004). For the remaining diagnostic domains, internal consistency coefficients were not calculated, as these subscales are primarily interpreted categorically based on established jump rules.




Data analysis

To examine whether adolescents with and without mental health problems differ in their perceived stress and coping behavior, multivariate analysis of variance (MANOVA) were conducted. In a first MANOVA, the independent variable was mental health status (based on the PHQ-D), and the dependent variables were the seven PQ stress domains. The second MANOVA examined group differences in coping behavior, with mental health status again as the independent variable and active coping, internalizing coping, and withdrawal as dependent variables. Prior to analysis, the assumptions of multivariate normality, linearity, homogeneity of variances and covariances (Box's M test), and absence of multicollinearity were examined, with no severe violations detected.

In a second step, a series of multiple linear regression analyses was conducted to investigate the extent to which adolescents' perceived stress and coping behaviors can be explained by psychodynamic characteristics, including impairments in personality structure, defense styles, and psychodynamic conflicts. Separate regression models were estimated for adolescents with and without mental health problems to explore potential group-specific patterns in the predictive value of psychodynamic variables. To account for potential confounding effects, age, sex, and SES were entered directly into all models as covariates, while the psychodynamic predictors were selected using a stepwise method. The stepwise method was chosen due to the exploratory nature of the study, allowing identification of the most relevant psychodynamic predictors from a larger set of variables in the absence of strong a priori hypotheses. In addition to the stepwise regression models reported here, we conducted robustness checks using alternative entry methods (e.g., forced entry of conceptually relevant predictors and exclusion of certain predictors; see Supplementary Table S2). The resulting patterns of predictors were highly consistent with the stepwise models. All regression assumptions (linearity, normal distribution of residuals, homoscedasticity, independence of errors, and multicollinearity) were checked using standard diagnostic plots and statistical indicators. Independence of errors was assessed with the Durbin–Watson statistic, with values close to 2 indicating no violation. Multicollinearity was assessed by Tolerance and Variance Inflation Factor (see Supplementary Tables S3, S4), with all values within acceptable thresholds (Tolerance > 0.20; VIF < 5.0). Linearity, normality, and homoscedasticity were supported by diagnostic checks, and representative residual-vs.-fitted and P–P plots shown in Supplementary Figures 1–4.

All statistical analyses were performed using IBM SPSS Statistics (Version 29). A significance level of α = 0.05 (two-tailed) was applied for all inferential tests. Exact p-values are reported unless p < 0.001. Partial eta-squared (η2) was reported as a measure of effect size for MANOVA and univariate follow-up tests. For regression analyses, standardized beta coefficients and the coefficient of determination (R2) were reported. Effect sizes were interpreted following Cohen's (1988) guidelines: η2 (0.01 = small, 0.06 = medium, 0.14 = large), β (0.10 = small, 0.30 = medium, 0.50 = large), and R2 (0.02 = small, 0.13 = medium, 0.26 = large).




Results

The first MANOVA revealed statistically significant multivariate group differences in perceived stress depending on mental health status, Wilks' Λ = 0.84, F(7, 159) = 4.26, p < 0.001, with a large effect size (partial η2 = 0.16), indicating that the groups differ across the combination of stress domains. Follow-up univariate analyses showed that adolescents with mental health problems reported significantly higher stress perception across all life domains than those without mental health problems, with effect sizes ranging from small to large (partial η2 = 0.04 to 0.14; Table 1).

TABLE 1  Group differences in perceived stress across seven life domains by mental health status.


	Stress domain
	Mental health status
	M
	SD
	n
	F(1, 165)
	p
	partial η2





	School
	Clinical
	2.61
	0.88
	84
	9.38
	0.003
	0.05



	
	Healthy controls
	2.25
	0.65
	87
	
	
	

 
	Future
	Clinical
	2.96
	0.77
	84
	6.89
	0.009
	0.04



	
	Healthy controls
	2.64
	0.77
	87
	
	
	

 
	Parents
	Clinical
	2.01
	0.87
	84
	6.20
	0.014
	0.04



	
	Healthy controls
	1.72
	0.65
	87
	
	
	

 
	Peers
	Clinical
	2.50
	0.83
	84
	9.85
	0.002
	0.06



	
	Healthy controls
	2.14
	0.65
	87
	
	
	

 
	Leisure
	Clinical
	2.35
	0.76
	84
	14.81
	<0.001
	0.08



	
	Healthy controls
	1.95
	0.56
	87
	
	
	

 
	Romantic Relationships
	Clinical
	2.27
	0.85
	84
	9.47
	0.002
	0.05



	
	Healthy controls
	1.91
	0.65
	87
	
	
	

 
	Self-related Stress
	Clinical
	2.56
	0.79
	84
	27.04
	<0.001
	0.14



	
	Healthy controls
	2.01
	0.57
	87
	
	
	




The comparison was based on mental health status as classified by the PHQ-D (Löwe et al., 2002). The mentally healthy control group included only adolescents without indications of a current psychological syndrome, while the clinical group comprised those who met the criteria for at least one psychological syndrome according to PHQ-D (Löwe et al., 2002).



The second MANOVA showed statistically significant multivariate group differences in coping styles depending on mental health status, Wilks' Λ =0.80, F(3, 164) = 13.95, p < 0.001, with a large effect size (partial η2 = 0.20), indicating that the groups also differed in their overall coping patterns. Follow-up univariate analyses showed significant group differences in all three coping styles, with effect sizes ranging from small to large (partial η2 = 0.03 to 0.14; Table 2).

TABLE 2  Group differences in coping style by mental health status.


	Coping Style
	Mental health status
	M
	SD
	n
	F(1, 166)
	p
	partial η2





	Active
	Clinical
	19.65
	10.12
	84
	4.31
	0.039
	0.03



	
	Healthy controls
	22.80
	9.59
	87
	
	
	

 
	Internal
	Clinical
	19.55
	8.75
	84
	4.61
	0.033
	0.03



	
	Healthy controls
	22.56
	9.39
	87
	
	
	

 
	Withdrawal
	Clinical
	17.11
	10.72
	84
	27.46
	<0.001
	0.14



	
	Healthy controls
	9.69
	7.41
	87
	
	
	




The comparison was based on mental health status as classified by the PHQ-D (Löwe et al., 2002). The mentally healthy control group included only adolescents without indications of a current psychological syndrome, while the clinical group comprised those who met the criteria for at least one psychological syndrome according to PHQ-D (Löwe et al., 2002).



To examine group-specific associations between psychodynamic characteristics and adolescents' stress perception and coping behavior, separate stepwise linear regression analyses were conducted for adolescents with and without mental health problems. The full results are presented in Table 3 (clinical sample) and Table 4 (non-clinical sample).

TABLE 3  Stepwise linear regression analyses predicting stress and dysfunctional coping style in adolescents with mental health problems.


	Outcome variable
	Predictor
	B
	SE
	β
	t
	p
	95% CI for B
	R2
	F
	p (model)
	DW





	School-related stress
	Structural identity impairment
	0.40
	0.15
	0.31
	2.67
	0.010*
	(0.10; 0.71)
	0.40
	14.01
	<0.001
	1.90



	
	Guilt conflict in passive mode
	0.26
	0.08
	0.31
	3.08
	0.003**
	(0.09; 0.42)
	
	
	
	



	
	Guilt conflict in active mode
	0.41
	0.17
	0.27
	2.40
	0.020*
	(0.07; 0.76)
	
	
	
	

 
	Future-related stress
	Structural identity impairment
	0.23
	0.07
	0.35
	3.33
	<0.001***
	(0.09; 0.36)
	0.38
	13.10
	<0.001
	2.13



	
	Self-worth conflict in passive mode
	0.20
	0.08
	0.27
	2.55
	0.013*
	(0.04; 0.35)
	
	
	
	



	
	Guilt conflict in passive mode
	0.17
	0.07
	0.25
	2.49
	0.015*
	(0.03; 0.31)
	
	
	
	

 
	Family-related stress
	Guilt conflict in active mode
	0.58
	0.17
	0.36
	3.39
	0.001**
	(0.24; 0.92)
	0.39
	13.42
	<0.001
	1.73



	
	Closeness vs. distance conflict in active mode
	0.49
	0.19
	0.26
	2.53
	0.014*
	(0.10; 0.87)
	
	
	
	



	
	Taking care of oneself vs. being cared for conflict in active mode
	0.30
	0.12
	0.25
	2.46
	0.017*
	(0.06; 0.55)
	
	
	
	

 
	Peer relationship stress
	Structural identity impairment
	0.98
	0.13
	0.82
	7.60
	<0.001***
	(0.72; 1.23)
	0.53
	29.31
	<0.001
	2.12



	
	Oedipal conflict in active mode
	0.25
	0.07
	0.32
	3.72
	<0.001***
	(0.12; 0.38)
	
	
	
	



	
	Maladaptive defense style
	−0.25
	0.09
	−0.30
	−2.73
	0.008**
	(−0.44; −0.07)
	
	
	
	

 
	Leisure-related stress
	Structural identity impairment
	0.53
	0.11
	0.49
	4.60
	<0.001***
	(0.30; 0.75)
	0.24
	21.19
	<0.001
	1.89

 
	Romantic relationship stress
	Structural identity impairment
	0.51
	0.13
	0.41
	3.82
	<0.001***
	(0.24; 0.77)
	0.26
	11.61
	<0.001
	2.22



	
	Oedipal conflict in passive mode
	0.23
	0.10
	0.25
	2.32
	0.023*
	(0.03; 0.44)
	
	
	
	

 
	Self-related stress
	Total structural impairment
	1.15
	0.12
	0.94
	9.33
	<0.001***
	(0.90; 1.39)
	0.61
	51.37
	<0.001
	2.19



	
	Maladaptive defense style
	−0.23
	0.08
	−0.29
	−2.89
	0.005**
	(−0.39; −0.07)
	
	
	
	

 
	Dysfunctional coping (withdrawal)
	Structural attachment impairment
	5.78
	1.72
	0.38
	3.36
	0.001**
	(2.35; 9.21)
	0.24
	10.45
	<0.001
	1.50



	
	Closeness vs. distance conflict in active mode
	5.09
	2.37
	0.24
	2.15
	0.036*
	(0.35; 9.82)
	
	
	
	




N = 84. B, unstandardized regression coefficient; SE, standard error of B; β, standardized regression coefficient; CI, confidence interval; R2, coefficient of determination; F, F-statistic for overall model significance; DW, Durbin–Watson statistic (residual autocorrelation).

To account for possible confounding influences, age, gender, and SES were included as additional predictors in all models. All variables were entered using stepwise regression; only predictors retained in the final model are displayed. Corresponding tolerance and variance inflation factor (VIF) values for all predictors were within commonly accepted thresholds (Tolerance > 0.20; VIF < 5.0) and are provided in Supplementary Table S3.

Significant predictors are indicated by asterisks (

*p < 0.05;

**p < 0.01;

***p < 0.001).





TABLE 4  Stepwise linear regression analyses predicting stress and functional coping style in adolescents without mental health problems.


	Outcome Variable
	Predictor
	B
	SE
	β
	t
	p
	95% CI for B
	R2
	F
	p (model)
	DW





	School-related stress
	Age
	0.08
	0.03
	0.29
	2.56
	0.013*
	(0.02; 0.14)
	0.08
	6.55
	0.013
	2.23

 
	Future-related stress
	Structural identity impairment
	0.73
	0.14
	0.53
	5.38
	<0.001***
	(0.46; 0.99)
	0.28
	28.91
	<0.001
	2.35

 
	Family-related stress
	Structural attachment impairment
	0.50
	0.15
	0.37
	3.43
	0.001**
	(0.21; 0.80)
	0.14
	11.73
	0.001
	2.16

 
	Peer relationship stress
	Structural identity impairment
	0.71
	0.11
	0.61
	6.62
	<0.001***
	(0.49; 0.92)
	0.37
	43.77
	<0.001
	2.41

 
	Leisure-related stress
	Maladaptive defense style
	0.19
	0.06
	0.36
	3.17
	0.002**
	(0.07; 0.32)
	0.40
	24.10
	<0.001
	2.11



	
	Structural identity impairment
	0.35
	0.11
	0.34
	3.02
	0.004**
	(0.12; 0.57)
	
	
	
	

 
	Romantic relationship stress
	Structural identity impairment
	0.57
	0.13
	0.45
	4.51
	<0.001***
	(0.32; 0.82)
	0.29
	14.99
	<0.001
	1.50



	
	Age
	0.06
	0.03
	0.22
	2.19
	0.032*
	(0.01; 0.12)
	
	
	
	

 
	Self-related stress
	Structural identity impairment
	0.81
	0.07
	0.76
	11.33
	<0.001***
	(0.67; 0.95)
	0.70
	56.30
	<0.001
	2.05



	
	Age
	0.04
	0.02
	0.15
	2.26
	0.027*
	(0.01; 0.07)
	
	
	
	



	
	Sex
	−0.17
	0.07
	−0.15
	−2.25
	0.028*
	(−0.31; −0.02)
	
	
	
	

 
	Functional coping (active coping strategies)
	Sex
	−6.68
	2.14
	−0.34
	−3.12
	0.003**
	(−10.94; −2.41)
	0.16
	6.82
	0.002
	1.75



	
	Structural attachment impairment
	−5.45
	2.32
	−0.25
	−2.34
	0.022*
	(−10.08; −0.82)
	
	
	
	






N = 87. B, unstandardized regression coefficient; SE, standard error of B; β, standardized regression coefficient; CI, confidence interval; R2, coefficient of determination; F, F-statistic for overall model significance; DW, Durbin–Watson statistic (residual autocorrelation).

To account for possible confounding influences, age, gender, and SES were included as additional predictors in all models.

All variables were entered using stepwise regression; only predictors retained in the final model are displayed. Corresponding tolerance and variance inflation factor (VIF) values for all predictors were within commonly accepted thresholds (Tolerance > 0.20; VIF < 5.0) and are provided in Supplementary Table S4.

Significant predictors are indicated by asterisks (

*p < 0.05;

**p < 0.01;

***p < 0.001).



Among adolescents with mental health problems, higher stress levels across various life domains were consistently predicted by impairments in personality structure—especially identity-related impairments—as well as by specific psychodynamic conflicts (e.g., guilt and closeness vs. distance conflict). The highest explained variance was found for self-related stress (R2 = 0.61), which was primarily predicted by total structural impairment and maladaptive defense style. Notably, across several models, maladaptive defense style was negatively associated with perceived stress. Dysfunctional coping (withdrawal) was predicted by structural impairments in attachment and active closeness vs. distance conflict.

In contrast, among adolescents without mental health problems, psychodynamic variables showed a weaker but still meaningful association with perceived stress. Structural identity impairments emerged as consistent predictors of stress, particularly in self- and peer-related domains. Active coping was negatively associated with structural impairments and adolescents' sex, indicating that female adolescents reported higher levels of active coping. No significant predictors were identified for internal coping in the non-clinical group.

Additional analyses excluding the neurotic defense style (ω = 0.50) are reported in Supplementary Tables S5, S6. The overall pattern of significant predictors remained unchanged, supporting the robustness of the regression results.



Discussion

This study aimed to examine whether psychodynamic factors are associated with differences in how adolescents—with and without mental health problems—perceive and manage stress. Our findings highlight the relevance of psychodynamic characteristics—particularly impairments in personality structure, psychodynamic conflicts, and defense styles—in relation to adolescents' subjective stress experiences and coping behaviors.

First of all, consistent with prior findings in adolescent populations, higher perceived stress across various life domains has been repeatedly observed among adolescents experiencing mental health problems compared to their mentally healthy peers (Seiffge-Krenke et al., 2009; Meng et al., 2011; Su et al., 2022). Our results thus corroborate this well-established pattern, reinforcing the link between elevated stress perception and psychopathology during adolescence.

Regarding coping styles, our findings revealed significant differences between the two groups. Adolescents with mental health problems reported lower levels of functional (active and internal) coping and higher levels of withdrawal, reflecting the tendency toward dysfunctional, avoidant coping observed in clinical populations (Beyer and Lohaus, 2007; Huemer et al., 2015). In contrast, adolescents without mental health problems demonstrated more frequent use of functional coping strategies, which are linked to better stress regulation and psychological adjustment (Seiffge-Krenke, 1995; Gelhaar et al., 2007). These findings highlight that mental health status is strongly associated with coping behavior during adolescence and underscore the importance of promoting functional coping mechanisms in vulnerable youth.

Building on the observed group differences in stress and coping, the subsequent regression analyses examined the associations between psychodynamic factors and adolescents' stress perception and coping behavior. Among adolescents with mental health problems, the results suggest that impairments in personality structure—particularly in the identity domain—and psychodynamic conflicts are prominently related to heightened stress perception across multiple life domains. This supports core assumptions of psychodynamic theory, which posits that early-formed vulnerabilities in personality structure and unresolved inner conflicts can limit an individual's capacity to process and regulate stress, thereby increasing the likelihood of experiencing heightened stress (Task Force OPD-CA-2 (Ed.), 2020).

Impairments in the personality structure domain of identity emerged as the most consistent predictor and were significantly associated with elevated stress perception in nearly all domains. In the OPD-CA framework (Task Force OPD-CA-2 (Ed.), 2020), identity refers to the capacity to perceive oneself and others as differentiated and temporally stable entities. When this capacity is impaired, adolescents may struggle to integrate emotional experiences and interpersonal demands, thereby increasing their vulnerability to stress. This finding aligns with prior research showing that adolescents characterized by diffuse or unstable identity statuses—such as identity diffusion—report higher levels of psychological distress and stress compared to those with more consolidated identity development (Verschueren et al., 2017). However, due to the cross-sectional design, it remains unclear whether impaired identity leads to increased stress or vice versa. It is equally plausible that heightened stress experiences—particularly in developmental contexts that challenge self-definition—may erode identity consolidation over time. Thus, reciprocal models in which impaired identity and stress mutually reinforce each other appear conceivable and should be addressed in longitudinal studies.

In addition, psychodynamic conflicts exhibited domain-specific associations with stress perception among adolescents with mental health problems. For example, the guilt conflict was linked to increased stress perception related to school, future, and family. The guilt conflict involves a troubled ability to assign blame realistically, leading to excessive self-reproach in passive mode or denial of guilt in active mode (Task Force OPD-CA-2 (Ed.), 2020). In the context of school and future-related demands, adolescents with a passive guilt conflict may internalize failure or uncertainty as personal shortcomings, resulting in heightened stress. Similarly, existing relationship tensions or conflicts within the family could lead to increased accusations of guilt and the feeling of being treated unfairly, which in turn can increase the experience of stress in the family context—especially in adolescence, when autonomy and loyalty to the family are restructured.

Another example underscoring the relevance of psychodynamic conflicts for stress perception among adolescents with mental health problems is the passive oedipal conflict, which was associated with increased stress in romantic relationships. In the context of the passive mode, this conflict involves a repressed experience of one's own sexual identity and erotic desires, leading to insecurity, and avoidance in intimate relational contexts (Task Force OPD-CA-2 (Ed.), 2020). During adolescence—a developmental stage marked by the exploration of romantic and sexual identity (Blos, 1962)—such unresolved inner conflict may lead to heightened emotional tension and self-doubt in close relationships, thereby contributing to increased stress in contexts involving romantic intimacy.

Furthermore, the active closeness vs. distance conflict was associated with family-related stress. In this mode, adolescents strive for emotional independence and autonomy, often by distancing themselves from attachment figures (Task Force OPD-CA-2 (Ed.), 2020). Empirical studies have shown that increased parent–child conflict during adolescence is associated with reduced emotional closeness and heightened relational stress (Branje et al., 2012). This aligns with psychodynamic theory, which posits that early internalized conflicts surrounding closeness and autonomy may be reactivated in family contexts during adolescence (Nicolò, 2018), thereby amplifying stress when attachment and independence must be renegotiated.

Due to the cross-sectional design of the study, it cannot be ruled out that the observed associations also operate in the opposite direction. That is, elevated stress experiences in various life domains may, in turn, reinforce the significance and intensity of psychodynamic conflicts. For instance, school- or family-related stress could exacerbate the guilt conflict by triggering self-blame or perceived unfairness, while relational burdens in romantic contexts might activate the passive oedipal conflict through heightened sexual insecurities. This points to a bidirectional dynamic in which unresolved conflicts not only amplify stress reactivity but perceived stress also activates or intensifies psychodynamic conflicts—a circular process that may escalate over time. Prospective studies are needed to disentangle these dynamics and clarify their temporal sequencing.

Contrary to our theoretical expectations, a negative association emerged in the clinical sample between maladaptive defense style and the level of peer-related and self-related stress. This finding suggests that adolescents with more pronounced immature defense mechanisms tend to report lower subjective stress in these domains. One explanation can be found in Gil's (2005) study, which shows that mentally stressed children and adolescents may develop a repressive defense style—cognitively and emotionally splitting off stressors without consciously perceiving them. Although objective stressors (e.g., social insecurity or negative self-image) remain present, this defense style leads to a distorted self-perception, whereby internal stress may be underreported or even not consciously experienced. In this sense, immature defense style may not only reflect psychological burden but also distort its conscious awareness, as seen in maladaptive defense mechanisms such as affect isolation, splitting, or dissociation.

Beyond this psychodynamic interpretation, measurement-related factors must also be considered. The assessment of defense mechanisms via self-report is inherently challenging, given that these processes are largely unconscious and may elude introspection. Moreover, response biases such as social desirability or underreporting can further distort self-ratings, potentially explaining inverse associations between maladaptive defense styles and perceived stress. To address these limitations, future research should combine self-report with qualitative approaches and multi-informant perspectives (e.g., parents, teachers, and clinicians), which could help to clarify whether such findings reflect genuine psychological processes or methodological artifacts.

Notably, in the clinical sample, dysfunctional coping behavior was positively associated with impairments in the personality structure domain of attachment as well as with the active mode of the closeness versus distance conflict. These associations point to the potential relevance of early relational experiences and internalized attachment patterns for adolescents' coping behavior. Specifically, impairments in attachment abilities—such as difficulties in trusting others, regulating emotions in relationships, or maintaining stable bonds (Task Force OPD-CA-2 (Ed.), 2020)—may limit adolescents' ability to seek and make use of social support, possibly increasing the use of withdrawal or avoidance strategies. Furthermore, the active mode of the closeness vs. distance conflict—marked by a struggle for emotional autonomy through distancing from attachment figures (Task Force OPD-CA-2 (Ed.), 2020)–was not only associated with higher family-related stress (see above), but also with dysfunctional behaviors such as withdrawal. Taken together, these findings align with psychodynamic perspectives that emphasize the central importance of early attachment dynamics for the development of self-regulation and coping (Fonagy and Target, 2002), and suggest that attachment-related vulnerabilities may be relevant targets in interventions aimed at supporting adolescents with mental health problems. Again, it should be noted that due to the cross-sectional design of the study, causal directions cannot be established. Thus, it remains unclear whether impairments in attachment and the active closeness vs. distance conflict contribute to dysfunctional coping behaviors, or whether such coping patterns in turn exacerbate attachment difficulties and relational tensions.

In the group of mentally healthy adolescents, impairments in the personality structure domains of identity and attachment emerged as significant predictors of stress perception across various life domains. Specifically, identity impairments significantly predicted stress related to the future, peers, romantic relationships, and the self. Attachment was particularly relevant for family-related stress and also served as a negative predictor of functional coping, meaning that greater attachment impairments were associated with less active, functional coping strategies. A similar association was found in the clinical group, where attachment impairments, together with the active closeness vs. distance conflict, positively predicted dysfunctional coping (see above). These parallel findings highlight the central importance of attachment abilities for stress regulation during adolescence and suggest that prevention or therapeutic intervention targeting negative early attachment experiences could substantially contribute both to the development of functional and to the reduction of dysfunctional coping mechanisms. To build on these results, further research is needed, including developmental longitudinal studies as well as specialized attachment-focused intervention trials.

Unexpectedly, no significant psychodynamic predictors emerged for internal coping. This absence of associations may suggest that internal strategies such as cognitive problem solving are less influenced by deeper personality structure or conflict patterns in psychologically resilient adolescents. However, it may also reflect limitations in current measurement approaches or sample-specific effects. Further research is needed to better understand the developmental and contextual factors that shape internal coping mechanisms in adolescence, particularly in relation to intrapsychic functioning.

Further, among the mentally healthy adolescents, age was also found to influence specific stress domains such as school-related, romantic, and self-related stress, which aligns with the developmental challenges of adolescence (Compas et al., 2001; Lazarus and Folkman, 1984). Gender differences appeared in self-related stress and functional coping, with female adolescents tending to show more active coping but also reporting somewhat higher self-related stress. These findings are consistent with previous research indicating that adolescent girls often experience higher internalizing symptoms and stress levels (Nolen-Hoeksema and Girgus, 1994) and tend to engage more frequently in social support seeking and other active coping behaviors compared to boys (Tamres et al., 2002).

Overall, this study underscores the significant associations between psychodynamic factors—personality structure, psychodynamic conflicts, and defense styles—and adolescents' perception of stress and their coping behaviors. Our findings extend existing research by demonstrating that these intrapsychic characteristics are relevant not only among adolescents with mental health problems but also in their mentally healthy peers, highlighting the ubiquitous relevance of underlying psychodynamic processes during this critical developmental stage. Particularly, impairments in identity and attachment domains of personality structure consistently predicted stress perception and coping styles across both groups, emphasizing the centrality of these constructs for adaptive psychological functioning in adolescence.

Building on these findings, personality structure and attachment-focused prevention and intervention strategies appear especially promising. Mentalization-Based Treatment for Adolescents (MBT-A), for instance, has been shown to strengthen personality structure capacities such as affect regulation, self-other differentiation, and interpersonal understanding (Byrne et al., 2020). Moreover, adolescents participating in MBT-A programs exhibit higher rates of secure attachment compared with control groups (Kobak et al., 2015), pointing to the high potential of such approaches in addressing stress- and coping-related vulnerabilities identified in our study. Additionally, school- or community-based psychodynamic counseling programs may provide accessible contexts for fostering personality structure abilities, enhancing attachment security, and promoting functional coping strategies. Implementing such interventions in educational or youth-centered settings could help mitigate the effects of impaired attachment and psychodynamic conflicts on stress perception and coping in vulnerable adolescents.

Nonetheless, several limitations must be acknowledged. First, the cross-sectional design limits causal interpretations and precludes conclusions about developmental trajectories or directionality between psychodynamic factors, stress perception, and coping behaviors. Future longitudinal research could explicitly model reciprocal pathways, for example by testing whether psychodynamic vulnerabilities predict subsequent stress reactivity and coping impairments, or whether chronic stress exposure in turn exacerbates structural impairments and psychodynamic conflicts. Second, the reliance on self-report measures may introduce response biases such as social desirability or limited insight, particularly for complex constructs like psychodynamic conflicts and defense mechanisms. Moreover, the reported reliabilities for psychodynamic conflicts were very high (Spearman–Brown >0.99), suggesting possible redundancy due to strong inter-item correlations, which may lead to an overestimation of internal consistency and should be considered when interpreting associations. Conversely, the neurotic defense style scale showed relatively low internal consistency (ω = 0.50), which may have limited the reliability of regression estimates and could partly explain the absence of significant associations for this construct, indicating cautious interpretation. Third, the clinical group was defined based on self-reported symptomatology rather than structured clinical interviews, affecting the specificity and generalizability of findings to clinical populations. The sample size, while adequate for the analyses performed, may limit statistical power for detecting smaller effects and subgroup analyses. Furthermore, the high proportion of adolescents from higher socioeconomic backgrounds may restrict generalizability to lower SES populations, who may face different stressors and coping demands. Although both clinical and control participants were recruited through the same sources (schools and youth community centers), differences in social background or stress exposure cannot be fully ruled out. Finally, some regression models—particularly those predicting self-related stress—showed relatively high R2 values. While all regression assumptions were met, this may reflect the conceptual interrelatedness of OPD-CA domains, the relative homogeneity of the clinical and non-clinical samples regarding stress and psychodynamic characteristics, or the exploratory nature of the stepwise regression approach.

Future research would benefit from longitudinal designs to clarify developmental pathways and potential sensitive periods for intervention. Intervention studies targeting attachment-related impairments and specific psychodynamic conflicts are also warranted to assess efficacy in enhancing active and reducing avoidant coping. Incorporating multi-informant assessments and structured clinical interviews would strengthen validity, and expanding samples to diverse cultural and socioeconomic backgrounds could improve generalizability and inform culturally sensitive approaches.
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Aim: To assess perceived social support and its relationship with symptoms of depression and anxiety among secondary school students in a crisis situation such was the outbreak of the Russian-Ukrainian war and the ongoing Covid 19 pandemic.
Materials and methods: The study involved 1,456 students aged 14–19 (mean age 16.77 ± 1.33), including 776 girls and 680 boys. Data were collected during a single data collection period from February 2022 to May 2022. Participants completed the Multidimensional Scale of Perceived Social Support (MSPSS), Children’s Depression Inventory 2 (CDI-2), the State–Trait Anxiety Inventory (STAI-X1), and a sociodemographic questionnaire. Data were analyzed using non-parametric tests and correlation analyses.
Results: Girls reported significantly higher levels of perceived social support from significant people and friends as well as higher symptoms of depression and anxiety, compared to boys. Negative correlations were found between perceived social support and symptoms of depression and anxiety in both genders.
Conclusion: The conducted research indicates that perceived social support may play an important role in coping with symptoms of anxiety and depression in crisis situations.
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1 Introduction


1.1 Social support: definition and significance

Social support encompasses all resources available to an individual, which are utilized in difficult situations to cope with stress arising from those circumstances (Cohen, 2004; Sikora, 2012; Lin et al., 1985). At every stage of life, people form more or less extensive social networks, maintained through bonds that connect them with others. Social support can have a direct impact on a person’s health at any point in their life regardless of the occurrence of challenging situations. It can also act as a moderator that positively influences well-being at the exact moment when a stressor occurs or immediately afterwards (Lin et al., 1985; Reicher, 1997; Yarchesky et al., 2001; Cohen and Hoberman, 1983). These two models are not mutually exclusive but rather complementary, offering a framework for understanding how specific aspects of social relationships influence mental health (Buszman and Przybyła-Basista, 2017). Research indicates that support networks are formed throughout the human lifespan and exist even when their activation is not immediately necessary. The most important networks are the natural ones, such as family, friends, close acquaintances, and social groups to which an individual belongs. Scholars emphasize the vital role of social support in shaping overall well-being and its significant effects on both physical and mental health (Uchino et al., 1996; Reblin and Uchino, 2008).



1.2 Adolescence and the role of social support

Adolescents constitute a group for which social support—particularly from peers—is of crucial importance. Maturation is inherently a challenging process, during which identity formation occurs alongside the development of social bonds. This period is marked by the creation of friendships that often lasts a lifetime, forming a key foundation of social support. It is also a time when young people tend to loosen ties with their parents in favor of emerging peer relationships (Sikora, 2012; Stanton-Salazar and Urso-Spina, 2005).



1.3 Global challenges and study aim

In recent years, the world has faced specific and unprecedented challenges related to the COVID-19 pandemic, compounded by the outbreak of the Russian–Ukrainian war. These two global events, largely unforeseen by most individuals, have become sources of immense stress (Kobylarczyk-Kaczmarek, 2023; Sikorska et al., 2021; Szredzińska and Włodarczyk, 2021; Cipora and Mielnik, 2022; Machniak, 2022). Such stress could be particularly pronounced among adolescents. Sudden changes in daily functioning, school closures, remote learning, and restrictions on leaving home were all factors that likely had a profound impact on teenagers. For this group, their understanding of the world is still developing and psychological defense mechanisms are often immature (Szredzińska and Włodarczyk, 2021; Pyżalski, 2021; Jaskulska et al., 2021). According to research, during this period, pre-existing mental health problems in adolescents tended to worsen, and many experienced mental health difficulties for the first time (Kobylarczyk-Kaczmarek, 2023; Sikorska et al., 2021; Szredzińska and Włodarczyk, 2021; Cipora and Mielnik, 2022; Machniak, 2022; Pyżalski, 2021). A significant increase in mental disorders was observed among school-aged youth. It is a trend that continues to rise (Kobylarczyk-Kaczmarek, 2023; Sikorska et al., 2021; Szredzińska and Włodarczyk, 2021; Poleszak and Katab, 2022). In such a challenging context, social support may have played a crucial protective role in reducing the risk of anxiety and depressive disorders (Kobylarczyk-Kaczmarek, 2023; Szredzińska and Włodarczyk, 2021; Pyżalski, 2021; Jaskulska et al., 2021; Poleszak and Katab, 2022; Maraszkiewicz, 2022). The aim of this study was to assess perceived social support and the severity of symptoms of depression and anxiety among students from Polish secondary schools in in the crisis situations of the COVID-19 pandemic and the war in Ukraine.




2 Procedure and participants

The study was conducted among secondary school students across the province of Silesian Voivodeship in Poland. Prior to data collection, written invitations to participate in the study were sent to 143 randomly selected secondary schools. School principals were informed in advance about the purpose and objectives of the study. From 143 schools, 56 agreed to take part in the project facilitated the distribution of the online survey to their students. The survey was administered electronically via a Google Form, which was sent to students through school email systems. Data were collected during a single data collection period from February 2022 to May 2022. The Google Form was constructed to accept only fully completed questionnaires. No distinction was made between specific sociopolitical or public health contexts (e.g., the COVID-19 pandemic or the war in Ukraine). However, it was noted in the introductory information that the study aimed to assess the relationship between the current well-being of the respondents and the context of difficult events such as the pandemic and the outbreak of the Russian-Ukrainian war.

A total of 1,456 students aged 14 to 19 participated in the study (M = 16.77, SD = 1.33), including 776 girls (M = 16.78, SD = 1.34) and 680 boys (M = 16.77, SD = 1.36). All respondents provided informed consent, and for those under the age of 18, parental consent was also obtained in accordance with ethical guidelines. Demographic data regarding the study group, divided into girls and boys, are presented in Table 1.


TABLE 1 Socio-demographic characteristics of the group (n = 1,456).


	
	Girls (n = 776)
	Boys (n = 680)



	f (rf)
	f (rf)

 

 	Place of residence


 	Urban 	429 (55.28%) 	364 (53.53%)


 	Rural 	347 (44.72%) 	316 (46.47%)


 	Marital status 	 	


 	Single 	530 (68.30%) 	517 (76.03%)


 	In a relationship 	246 (31.70%) 	161 (23.97%)


 	Smoking cigarettes/other form of nicotine


 	Yes 	149 (19.20%) 	141 (20.74%)


 	Drinking alcohol


 	Yes 	285 (36.72%) 	280 (41.18%)


 	Chronic diseases


 	Yes 	146 (18.81%) 	98 (14.41%)


 	Psychiatric treatment history before pandemic


 	Yes 	90 (11.59%) 	61 (8.97%)


 	Starting psychiatric treatment during the pandemic


 	Yes 	110 (14.18%) 	49 (7.21%)


 	Form of preferential study


 	Stationary 	454 (58.51%) 	373 (54.85%)


 	Online 	322 (41.49%) 	307 (45.15%)


 	The most important type of support in dealing with stress


 	Support from mother 	84 (10.8%) 	45 (4.1%)


 	Support from father 	9 (1.2%) 	9 (1.3%)


 	Support from both parents equally 	89 (11.5%) 	98 (14.4%)


 	Support from siblings 	22 (2.8%) 	17 (2.5%)


 	Support from partners 	150 (19.4%) 	96 (14.1%)


 	Support from friends 	206 (26.5%) 	178 (26.2%)


 	Other form of support 	216 (27.8%) 	254 (37.4%)





F, frequency (number of cases); F(rf), relative frequency (%).
 



3 Measures


3.1 The multidimensional scale of perceived social support (MSPSS)

The multidimensional scale of perceived social support (MSPSS) takes into account the multidimensionality of perceived social support, considering three basic sources of support: a significant other, family and friends. The scale consists of 12 statements to which the respondent refers using a seven-point Likert scale, where 1 means “I strongly disagree” and 7 means “I strongly agree.” The scale was adapted to Polish conditions, and adaptation studies showed its satisfactory psychometric properties (Buszman and Przybyła-Basista, 2017).



3.2 Children’s depression inventory 2nd edition (CDI 2)

The instrument allows for the identification of children and adolescents suffering from depressive symptoms, and can also help in the diagnosis of clinical depression. As part of the Polish adaptation, standards were developed for people aged 7 to 18. The set of questionnaires includes versions intended for children and adolescents (self-assessment sheet), parents and teachers. The full version of the self-assessment sheet includes 28 items regarding depressive symptoms specific to a given developmental stage. The tool consists of the following subscales: emotional problems; negative mood; low self-esteem; problems in functioning; lack of effectiveness and interpersonal problems. Raw scores are converted into two standardized formats: a ten scale (ranging from 21 to 79) and a sten scale (ranging from 1 to 10). Both take into account the respondent’s age and gender, and in each case higher scores indicate greater severity of depressive symptoms. According to the ten scale, the following categories were distinguished: 21–39 (low), 40–59 (average), 60–64 (increased), 65–69 (high), and 70–79 (very high). In turn, the sten scale categories applied in this study were: 1–3 (low severity), 4–6 (moderate severity), and 7–10 (high severity) (Kovacs, 2015; Wrocławska-Warchala and Wujcik, 2017).



3.3 State–trait anxiety inventory (STAI)

The inventory contains 40 statements, half of which assess anxiety as a relatively stable personality trait (X2), and the remaining anxiety as a situationally conditioned state (X1). The instrument yields raw scores ranging from 20 to 80 for each subscale. These raw scores can be converted to standardized sten scores based on normative data to facilitate interpretation of anxiety levels (low, moderate, high). The sten scale ranges from 1 to 10. Sten 1–3 is defined as low; 4–7 as medium, and 8–10 as high. The higher the sten, the greater the severity of anxiety symptoms. The study used only a subscale assessing anxiety as a state (X1) The STAI (Spielberger, 1983) is a widely used self-report instrument designed to measure both state and trait anxiety in individuals aged 14 and older (Spielberger, 1983).

The author’s demographic data questionnaire included questions about gender, age, place of residence, type of school, preferred type of education, and psychiatric treatment. This questionnaire also includes definitions of the “significant other” which appears in the questionnaire MSPSS The term “significant other “was defined for participants as someone they would turn to first in times of distress and from whom they would expect support.




4 Statistical analysis

Standard statistical procedures were used in the analyses. The Kolmogorov–Smirnov test was used to assess the normality of distributions. Due to the fact that the distributions of variables deviated from the normal distribution, it was decided to use non-parametric methods in subsequent analyses. The Mann–Whitney U test was used to assess the significance of differences between the group of girls and boys in terms of variables such as perceived social support, and symptoms of depression and anxiety. The relationships between perceived social support and symptoms of depression and anxiety were analyzed separately for girls and boys. The Spearman rank correlation was used to examine the associations between the MSPSS total score and the CDI-2 and between the MSPSS total score and the STAI-X1, separately for girls and boys. The significance level of α < 0.05 was assumed as statistically significant. Calculations were performed in Statistical version 13.3.



5 Results


5.1 Description of the study group

In addition to socio-demographic data, the survey included a question about being in a relationship and the most important type of support. The following replies were received:

A. Both the majority of girls (68.30% (530)) and boys (76.03% (517)) were not in a permanent intimate relationship (Table 1).

B. Among girls, the largest number of respondents indicated support other than those mentioned (27.8%), support from friends (26.5%) and support from a partner (19.4%) as the most important in coping with stress. Among boys, the largest number of respondents indicated support other than those mentioned (37.4%), followed by the support of friends (26.2%) as the most important in coping with stress (Table 1). The respondents were also asked two separate questions about the stress they felt due to the COVID-19 pandemic and the stress related to the outbreak of the war in Ukraine. Respondents could answer on a scale of 0–10 points; where 0 – no sense of stress, and 10 – the greatest stress imaginable. In the boys’ population, the average COVID-19 stress score was 2.56 ± 2.58 SD points; while the average stress level result related to the outbreak of the war in Ukraine was assessed by the respondents as: 3.50 ± 2.89 SD points. The surveyed girls similarly scored: 4.31 ± 2.82 SD points and 5.46 ± 2.85 SD points. The cross-gender comparison using the Mann Whitney U test showed a statistically significant difference in stress related to the COVID-19 pandemic (Z = −12.227; p < 0.001), as well as stress related to the outbreak of the war in Ukraine (Z = −12.331; p < 0.001). In the case of stress related to the COVID-19 pandemic, girls (median = 4,000; Q1-Q3 = 2–6) showed higher stress levels compared to boys (median = 2,000; Q1-Q3 = 0–4). A similar trend was observed when comparing stress between girls (median = 6,000; Q1-Q3 = 3–8) and boys (median = 3,000; Q1-Q3 = 1–6) related to the outbreak of war in Ukraine. Before the pandemic, 8.97% (61) of surveyed boys and 11.59% (90) of girls were undergoing psychiatric treatment. During the COVID-19 pandemic, 7.21% (49) of surveyed boys and 14.18% (110) girls started psychiatric treatment (Table 1). A chi-square test was performed to assess the relationship between gender and the use of psychiatric treatment. In the case of initiation of psychiatric treatment before the indicated crisis event, no significant association with gender was noted (Chi-square = 2,691; p = 0.101). When psychiatric treatment was initiated after the onset of the COVID-19 pandemic, this tendency was observed to be significantly more common in girls (Chi-square = 18,096; p = 0.000).



5.2 Multidimensional scale of perceived social support (MSPSS)

Analyzing the results obtained in the MSPSS study group, the average overall score was 4.75 ± 1.51 points, in the family support subscale the average score was 4.38 ± 1.84 points, support from friends 4.90 ± 1.84 points, support from a significant other 4.98 ± 1.53 points. The differences between the group of girls and the group of boys were statistically significant in all the studied variables representing social support (Table 2).


TABLE 2 Differences between girls and boys in examined parameters.


	
	Girls (n = 776)
	Boys (n = 860)
	Mann–Whitney U



	Median
	Q1
	Q2
	Median
	Q1
	Q2
	Z
	
p


 

 	MSPSS 	5.167 	4.000 	5.958 	4.917 	3.750 	5.833 	−2.781 	0.005


 	Support family 	4.500 	2.750 	5.875 	4.750 	3.000 	6.000 	2.295 	0.021


 	Support friends 	5.750 	4.000 	6.500 	5.000 	3.250 	6.250 	−4.147 	0.000


 	Support significant other 	5.500 	4.250 	6.500 	5.000 	3.250 	6.000 	−6.789 	0.000


 	CDI-2 	19.000 	12.000 	26.000 	14.000 	8.000 	21.000 	−8.843 	0.000


 	STAI X1 	48.000 	41.000 	57.000 	43.000 	34.000 	51.000 	−9.262 	0.000





MSPSS, Multidimensional Scale of Perceived Social Support; CDI-2, Children’s Depression Inventory 2; STAI-X1, The State–Trait Anxiety Inventory; Q1, lower quartile; Q3, upper quartile.
 



5.3 CDI-2 depressive symptoms rating scale

In the assessment of depression, the respondents scored an average of 17.36 ± 9.37 points. After dividing into groups according to gender, 19.44 ± 9.44 points were obtained, respectively for girls (61, increased depressive symptoms) and 14.99 ± 8.70 points for boys (56, average intensity of depressive symptoms). The difference between girls and boys groups in terms of the severity of depressive symptoms was statistically significant (Table 2).



5.4 Anxiety inventory – STAI-X1

In the anxiety assessment, the respondents scored an average of 46.39 ± 11.60 points. After dividing into groups according to gender, 49.08 ± 11.01 points were obtained, respectively for girls (sten 8 – high severity) and 43.33 ± 11.51 points for boys (sten 7, medium intensity). The difference between girls and boys groups in terms of the severity of anxiety as a state was statistically significant (Table 2).



5.5 Analysis of relationships between MSPSS, CDI-2, STAI-1

The Spearman rank correlations were used to examine the associations between the MSPSS total score and the CDI-2 and between the MSPSS total score and the STAI-X1, separately for girls and boys. Statistically significant negative correlations were observed between depressive symptoms (CDI-2) and anxiety symptoms (STAI-X1) and perceived social support (MSPSS), including its total score and all subscales, in both groups (see Tables 3, 4).


TABLE 3 Correlations between examined parameters – girls.


	n = 776
	MSPSS-global
	Support from family
	Support from friends
	Support from significant other

 

 	CDI-2 	−0.428* 	−0.482* 	−0.267* 	−0.203*


 	STAI-X1 	−0.331* 	−0.360* 	−0.232* 	−0.166*





MSPSS, Multidimensional Scale of Perceived Social Support; CDI-2, Children’s Depression Inventory 2; STAI-X1, The State–Trait Anxiety Inventory; *Statistically significant with p < 0.05.
 


TABLE 4 Correlations between examined parameters – boys.


	n = 680
	MSPSS-global
	Support from family
	Support from friends
	Support from significant other

 

 	CDI-2 	−0.489* 	−0.429* 	−0.367* 	−0.228*


 	STAI-X1 	−0.417* 	−0.502* 	−0.339* 	−0.289*





MSPSS, Multidimensional Scale of Perceived Social Support; CDI-2, Children’s Depression Inventory 2; STAI-X1, The State–Trait Anxiety Inventory; *Statistically significant with p < 0.05.
 




6 Discussion


6.1 Mental health during crises (COVID-19 and the war in Ukraine)

The changes that occurred in the surrounding reality during the COVID-19 pandemic were a source of significant stress for many people. Just when the world seemed to be returning to normal Russia’s aggression against Ukraine once again shocked the international community. During these two exceptional periods, a two-fold increase in the number of teenagers struggling with mental health problems was observed (Goto et al., 2024; Danese et al., 2025; Dąbkowska, 2020; Yoon and Kim, 2018). In our study, both girls and boys achieved high scores on the anxiety scale and average scores on the depression scale. Girls, however, scored higher on both scales than boys. Yoon et al. observed that affective symptoms tended to be more severe in women, which is consistent with epidemiological data indicating that women are more frequently diagnosed with affective and anxiety disorders (Chu et al., 2010). Men, on the other hand, are more frequently diagnosed with substance use disorders and schizoid personality disorder. Moreover, in our analysis, a higher percentage of girls than boys reported chronic illnesses and psychiatric treatment both before and during the pandemic (results were not statistically significant). Available research indicates that pre-existing psychiatric conditions and interventions may increase vulnerability to psychological stress during crises (Johansen et al., 2021; Pettit et al., 2011). However, it seems that it is not the fact of psychiatric treatment itself, but the previous mental health problems that led to it, that may make this group of teenagers more sensitive and prone to stress. In our study, adolescents of both sexes perceived the outbreak of war in Ukraine as a more stressful event than the ongoing COVID-19 pandemic. It is likely that the war represented a new and acute stressor, potentially triggering stronger emotional reactions than the prolonged, gradually easing restrictions related to the pandemic. The overall perceived stress level for both events was assessed by adolescents as moderate to low, with mean scores below the midpoint of the scale. It appears that the moderate level of stress associated with COVID-19 may have been caused by a significant easing of restrictions related to the pandemic, which has been ongoing for over 2 years. However, the outbreak of war may have seemed like an “abstract phenomenon” to young people, and its effects related to the influx of refugees from Ukraine during this period (February 2022–May 2022) were not yet felt.



6.2 Gender differences in anxiety, depression, and sources of support

The study showed that social support during crisis situations is more important for girls than for boys. Gender also differentiated the sources of support. The obtained results (statistically significant) showed that girls more often indicated that support from friends and significant other was important to them. “The significant other” was defined by participants as someone they would turn to first in times of distress and from whom they would expect support. Boys more often indicated family support as the most important. In the sociodemographic questionnaire, girls, on the other hand, indicated that mother’s support was particularly important to them, while boys indicated “other forms of support.” However, these results were not statistically analyzed. This may reflect gender-specific help-seeking behaviors and differences in emotional communication. The literature suggests that emotional support from peers and family has a protective effect on depressive symptoms in teenage girls (Dahlem et al., 1991; van der Wal et al., 2021). Boys, on the other hand, more often seek support in various types of activities or choose more instrumental support (Rueger et al., 2016).



6.3 Contextual factors: place of residence and protective role of social support

In our study, a significant percentage of participants lived in rural areas (approximately 45% of girls and 46% of boys). Rural youth may experience advantages associated with their place of residence, such as a close-knit community. Limited access to specialized mental health services may be a disadvantage. In such circumstances, informal support networks may become a particularly important coping resource when professional help is less accessible or less acceptable. The multifaceted relationship between place of residence and mental health was also discussed by Scardera et al. (2020). In our study, we also observed a relationship between perceived social support and scores on the CDI-2 and STAI-1 scales. The negative correlation between the aforementioned data may indicate a protective role of social support against anxiety and depressive symptoms. Similar results were obtained in the meta-analysis conducted by Jones et al. (2017) and the study by Cobham et al. (2020).




7 Conclusion

Social support during crisis situations was more important for girls than for boys in the group of Polish teenagers. Gender may have determined the sources of support.

Perceived social support may play an important role in coping with symptoms of anxiety and depression in crisis situations.


7.1 Study limitations

The presented study, like any study in which results were collected using the Internet, has certain limitations.


	1. First, collecting data via an online form makes it impossible to monitor how the questionnaires are completed.

	2. Using self-report questionnaires in the study is associated with the possibility of misunderstanding the instructions, and responses may be distorted by difficulties in the respondent’s self-assessment or unconscious manipulation.

	3. Furthermore, the STAI questionnaire used in the study has not been validated in pediatric populations; the obtained results should be interpreted with caution.

	4. The statistical methods used in the study only allow for the determination of the relationship between the parameters studied, not a cause-and-effect relationship.

	5. Another limitation of this study is that the research material was collected exclusively in secondary schools, without creating control groups from other educational institutions at the same age.

	6. Furthermore, the observed gender differences should be interpreted with caution, as they may be influenced by other unmeasured factors.

	7. Another limitation of this study is the lack of data on the socioeconomic status of participants, which may influence mental health indicators.

	8. Furthermore, the study did not differentiate between factors (the COVID-19 pandemic and the wars in Ukraine) that could have influenced participants’ emotional functioning.

	9. The study is not longitudinal, so it is difficult to conclude whether the crisis situation had an impact on the mental state.

	10. The term “significant other “was defined for participants as someone they would turn to first in times of distress and from whom they would expect support. The option “other form of support” did not allow for a precise assessment of the source of support.
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Introduction: Adolescent mental health problems are closely linked to psychological inflexibility. Prior research has identified separate effects of family functioning and peer relationships on psychological inflexibility, but their combined effects (particularly from a person-centered perspective) remain underexplored. We use a person-centered regression mixture approach to jointly model family functioning and peer relationships and examine their joint associations with adolescent psychological inflexibility.
Methods: The study surveyed 940 adolescents using the Family APGAR Index, the Peer Relationship Scale, and the Avoidance and Fusion Questionnaire for Youth to measure family functioning, peer relationships, and psychological inflexibility, respectively.
Results: Through latent class analysis (LCA), six latent classes representing combined patterns of family functioning and peer relationships were identified. Adolescents exposed to both low family functioning and low peer relationships showed the highest psychological inflexibility, whereas those with high family functioning and high peer relationships showed the lowest. Regression mixture results indicated significant differences in psychological inflexibility across classes.
Conclusion: These findings highlight the joint influence of family functioning and peer relationships on adolescent psychological inflexibility and suggest that interventions should concurrently target both environments to reduce inflexibility and improve mental health outcomes.
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Introduction

Since the global COVID-19 pandemic, the prevalence of psychological distress among adolescents has risen, becoming a significant public health issue (Benton et al., 2021). In recent years, researchers have increasingly focused on the role of psychological inflexibility in adolescents’ mental health. Psychological inflexibility, the opposite of psychological flexibility, refers to a behavior pattern in which individuals, when faced with thoughts, emotions, and other internal experiences, tend to avoid meaningful actions, which can negatively impact mental health (Levin et al., 2014). A growing body of evidence indicates that psychological inflexibility is significantly associated with depression, anxiety, and other mental health problems (Hernández-López et al., 2021; Pittman et al., 2024; Yao et al., 2023), and that interventions targeting psychological inflexibility can alleviate symptoms (Levin et al., 2014). However, existing studies have mostly treated psychological inflexibility as a predictor or mediator (e.g., between self-esteem and eating disorders, as shown by Koushiou et al., 2021) rather than examining its development as an outcome among adolescents. Against this backdrop, the present study is grounded in ecological systems theory and relational frame theory and focuses on two proximal microsystems central to adolescent development—family and peers (Bronfenbrenner and Morris, 1998; Hayes, 2004). These relational contexts shape adolescents’ “relational frames,” with adverse contexts more likely to engender rigid patterns and increase psychological inflexibility (Hayes et al., 2011).

On one hand, the family is the primary setting for adolescent development, and family functioning plays a crucial role in the onset and persistence of adolescent psychological and behavioral issues (Wang et al., 2022). Smilkstein identified five aspects of family functioning: adaptability, partnership, growth, affection, and resolve (Smilkstein, 1978). Adolescents in dysfunctional families are often influenced by harmful relational frames (e.g., “I’m unlovable”), which in turn lead to psychological inflexibility (Hayes et al., 2011). Previous studies have shown that authoritative parenting style (high warmth and control) and authoritarian parenting style (low warmth, high control) can predict psychological flexibility (An and Zhang, 2023; Williams et al., 2012). Emotional warmth from parents negatively predicts psychological inflexibility, while parental rejection and over-protection positively predict it (Peng et al., 2021).

On the other hand, as adolescence progresses, peer relationships play an increasingly important role in psychological development (Zhou and Zhou, 2021). Peer relationships refer to the interpersonal connections established and developed between individuals of similar age or psychological maturity (Rubin, 2011). Poor peer relationships create adverse contexts that increase experiential avoidance and cognitive fusion, both of which are core processes of psychological inflexibility (Hayes et al., 2011). Research has found that peer victimization damages cognitive flexibility (Liu et al., 2022), while adolescents’ experiential avoidance is related to histories of relational aggression and daily peer conflicts (Shea and Coyne, 2017; Xavier et al., 2018). Experiential avoidance and cognitive fusion are also linked to thwarted belongingness (Hapenny and Fergus, 2017). Additionally, online peer support programs can reduce psychological inflexibility and improve mental health outcomes (Grégoire et al., 2022).

Although prior studies have separately demonstrated the importance of family and peers, two gaps remain. First, previous research has lacked an integrated perspective. According to ecological systems theory, both family and peer environments are direct contexts for adolescent activities and interactions, directly influencing psychological development (Bronfenbrenner and Morris, 1998). Therefore, it is essential to consider the combined effects of family and peer relationships on psychological inflexibility. Second, most existing research is variable-centered, which overlooks the heterogeneity within the sample, thereby limiting the validity of the conclusions (Qiu, 2008). A variable-centered approach cannot fully capture the potential subgroups in family functioning and peer relationships or assess their unique contributions to psychological inflexibility. Thus, it is necessary to adopt a person-centered approach, using latent class analysis (LCA) to examine the different subgroups formed by the combined effects of family functioning and peer relationships, in order to better understand their influence on psychological inflexibility. This will also provide targeted directions for preventing adolescent mental health issues.

Accordingly, this study adopts a person-centered regression mixture framework: we first use LCA to identify joint types of family functioning and peer relationships, and then apply the Bolck-Croon-Hagenaars (BCH) method to compare differences across types in psychological inflexibility as a continuous outcome variable, in order to test their joint associations and inform stratified interventions. Based on this, we hypothesize the existence of distinct latent classes reflecting combined patterns of family and peer functioning, and that these classes will show significant differences in psychological inflexibility.



Research methods


Sample

This study selected a convenience sample of 1,032 secondary school students from three schools in Hunan and Guangdong provinces, China. Trained instructors initially explained the purpose, format, and anonymity of the questionnaire to the participants. Participants were asked again to ensure clarity on response requirements before they proceeded. They completed the questionnaire within a set time frame. All participants had signed an informed consent form before participation. In addition, participants were assured that all responses would be kept confidential and used solely for research purposes. All data were anonymized, and no personally identifiable information was collected. After discarding incomplete and patterned responses, 940 valid questionnaires were obtained. The valid response rate was 91.09%. The demographic breakdown was as follows: 417 males (44.36%) and 523 females (55.64%). The class distribution included 257 from the first year of junior high (27.34%), 235 from the second year (25.00%), 145 from the third year (15.43%), 79 from the first year of senior high (8.40%), 173 from the second year (18.40%), and 51 from the third year (5.43%). The average age was 14.22 years (SD = 1.77). This study received approval from the Academic Committee of Guangzhou University. All methods were conducted according to relevant guidelines and regulations.



Measurements


Family functioning

We employed the Family APGAR Index developed by Smilkstein (1978). It uses a three-point Likert scale (often = 2, sometimes = 1, rarely = 0) across five dimensions: Adaptability, Partnership, Growth, Affection, and Resolve. This scale has shown good reliability and validity (Smilkstein et al., 1982; Yin et al., 2022). In this study, the Cronbach’s alpha was 0.89.



Peer relationships

The Peer Relationship Scale by Asher et al. (1984) was used, and its Chinese version has been validated (Zhang, 2008). It is scored on a four-point Likert scale from completely disagree to completely agree. The scale includes three dimensions: welcome, exclusion, and loneliness, with 16 items in total. Higher scores indicate better peer relationships. The Cronbach’s alpha in this study was 0.94.



Psychological inflexibility

The Avoidance and Fusion Questionnaire for Youth (AFQY) by Greco et al. (2008) was utilized. Its Chinese version, AFQ-Y8, is well-validated among Chinese adolescents (Chen et al., 2019). It consists of eight items, scored on a seven-point Likert scale from completely disagree to completely agree. Higher scores reflect greater psychological inflexibility. The Cronbach’s alpha for the AFQ-Y8 was 0.81 in this study.




Statistical analysis

First, common method bias was tested using SPSS 24.0. Second, a latent class analysis of adolescents’ family functioning and peer relationships was conducted using Mplus Version 8.3. To reduce empty cells and improve the stability and interpretability of the model, response categories were recoded prior to the latent class analysis (three-point items were dichotomized into 0–1 vs. 2; four-point items were collapsed into 1–2 vs. 3–4). This approach has been widely recommended when ordered indicators have limited response frequencies and skewed distributions (Collins and Lanza, 2009; Nylund-Gibson and Choi, 2018). Although such recoding may reduce some variance information, the primary goal of latent class analysis is to identify underlying class patterns among groups rather than to capture subtle differences in continuous variables. Therefore, this treatment is considered unlikely to undermine the substantive validity of the class analysis results. To identify the best-fitting model, several fit statistics were used: Bayesian Information Criterion (BIC), Adjusted BIC (ABIC), Vuong-Lo–Mendell–Rubin Likelihood Ratio Test (VLMR LRT), Bootstrapped Likelihood Ratio Test (BLRT), and entropy. Entropy values range from 0 to 1, with values closer to 1 indicating more accurate classification (Lubke and Muthén, 2005). Finally, the BCH method was employed to predict psychological inflexibility using the latent class variables of family functioning and peer relationships. The BCH method is widely recognized for its robustness across various types of variables (Bakk et al., 2013).




Results


Common method bias test

The Harman’s single-factor test was employed to examine common method bias (Podsakoff et al., 2003). Exploratory factor analysis revealed four factors with eigenvalues greater than one, with the first factor accounting for 36.99% of the variance, which is below the critical threshold of 40%. This indicates that common method bias is not a significant concern in the present study.



Descriptive statistics

Descriptive statistics are presented in Table 1. Peer relationships were positively correlated with family functioning and negatively correlated with psychological inflexibility (p < 0.01). Family functioning was negatively correlated with psychological inflexibility (p < 0.01).


TABLE 1 Correlation analysis results of each variable (N = 940).


	Variable
	M ± SD
	1
	2
	3

 

 	1 peer relationship 	49.39 ± 9.60 	1 	 	


 	2 family function 	6.96 ± 2.66 	0.50** 	1 	


 	3 psychological inflexibility 	28.93 ± 9.24 	−0.50** 	−0.37** 	1





**p < 0.01(two-tails).
 



Latent class analysis

To explore the number of latent classes of family functioning and peer relationships among adolescents, we recoded the original scores of family functioning items from 0–1 to 0, and 2 to 1. For peer relationship items, original scores of 1–2 were recoded to 0, and 3–4 to 1. We estimated latent class models with 1–9 classes (see Table 2). The results showed that the model fit indices AIC, BIC, and ABIC decreased as the number of classes increased, with Entropy values all above 0.8. However, the LMR p-values were not significant for the 4-, 5-, 7-, 8-, and 9-class solutions. Therefore, we selected the 6-class model as the optimal fitting model.


TABLE 2 Model fit indices for LCA.


	Model
	k
	AIC
	BIC
	ABIC
	LMR
	BLRT
	Entropy
	Class proportions

 

 	1 	21 	22493.017 	22594.780 	22528.086 	 	 	 	


 	2 	43 	18888.952 	19097.325 	18960.760 	0 	0 	0.901 	0.670/0.330


 	3 	65 	17757.403 	18072.385 	17865.950 	0 	0 	0.899 	0.412/0.336/0.252


 	4 	87 	17420.379 	17841.971 	17565.665 	0.227 	0 	0.879 	0.357/0.201/0.298/0.144


 	5 	109 	17257.296 	17785.497 	17439.321 	0.126 	0 	0.863 	0.309/0.287/0.166/0.159/0.080


 	6 	131 	17079.559 	17714.369 	17298.322 	0.031 	0 	0.849 	0.289/0.230/0.135/0.169/0.089/0.087


 	7 	153 	17043.482 	17784.902 	17298.985 	0.476 	0 	0.856 	0.289/0.046/0.173/0.221/0.096/0.088/0.086


 	8 	175 	17001.506 	17849.535 	17293.747 	0.240 	0 	0.851 	0.321/0.067/0.156/0.090/0.068/0.104/0.106/0.086


 	9 	197 	16956.514 	17911.152 	17285.495 	0.175 	0 	0.850 	0.046/0.154/0.124/0.027/0.071/0.279/0.079/0.048/0.172





k = number of free parameters.
 

As shown in Figure 1, the conditional probability distributions of each class exhibited distinct differences, reflecting varied characteristics in peer relationships and family functioning. Class 1 adolescents showed conditional probabilities between 0.8 and 1 across all dimensions of family functioning and peer relationships. This indicates high levels in both family functioning and peer relationships, characterized by high family functioning, high welcome, low loneliness, and low exclusion Thus, Class 1 was labeled as the “High Family Functioning and High Peer Relationships” group, comprising 28.9% of the total sample. Class 2 adolescents had conditional probabilities between 0 and 0.3 for family functioning, while their peer relationship probabilities ranged from 0.6 to 1, slightly lower than Class 1. This suggests low family functioning but high peer relationships. Therefore, Class 2 was named the “Low Family Functioning and High Peer Relationships” group, accounting for 23.0% of the sample. Class 3 adolescents showed conditional probabilities between 0 and 0.3 for family functioning; for peer relationships, welcome ranged from 0.3 to 0.6, loneliness (except for item 15) from 0.5 to 0.6, and exclusion from 0.5 to 0.9. Considering these factors, this class was labeled as the “Low Family Functioning and Moderate Peer Relationships” group, representing 13.5% of the sample. Class 4 adolescents had conditional probabilities of 0.7–0.9 for family functioning, lower than Class 1 but higher than other classes. Their peer relationship probabilities ranged from 0.5 to 0.9, lower than Classes 1 and 2 but higher than the remaining classes. Thus, Class 4 was named the “Higher Family Functioning and Higher Peer Relationships” group, comprising 16.9% of the sample. Class 5 adolescents showed conditional probabilities between 0.2 and 0.6 for family functioning, indicating an overall moderate level. Their peer relationship probabilities were fluctuating but generally at a relatively low level (slightly higher than Class 6 but lower than other classes). Therefore, Class 5 was labeled as the “Moderate Family Functioning and Lower Peer Relationships” group, accounting for 8.9% of the sample. Class 6 adolescents exhibited the lowest conditional probabilities for both family functioning and peer relationships, representing 8.7% of the sample. Consequently, this class was named the “Low Family Functioning and Low Peer Relationships” group.
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FIGURE 1
 Conditional probabilities of 21 items for six latent classes of adolescent family functioning and peer relationships. Items 1–5 measure family functioning, items 6–10 measure welcome, items 11–16 measure loneliness, and items 17–21 measure exclusion. Lower conditional probabilities for family functioning items indicate lower family functioning. Lower conditional probabilities for welcome items indicate less welcome. Lower conditional probabilities for loneliness items indicate greater loneliness. Lower conditional probabilities for exclusion items indicate greater exclusion.




Regression mixture model

Regression mixture models were constructed using different latent classes of adolescent family functioning and peer relationships as independent variables and psychological inflexibility as the outcome variable. The results are presented in Tables 3, 4. The differences in predicting psychological inflexibility among the six latent classes of adolescent family functioning and peer relationships were statistically significant (χ2 = 204.72, p < 0.001). The ranking of psychological inflexibility scores was as follows: Class 6 (M = 37.98) > Class 5 (M = 33.376) > Class 3 (M = 31.85) > Class 4 (M = 29.052) > Class 2 (M = 28.551) > Class 1 (M = 23.671).


TABLE 3 Descriptive statistics of psychological inflexibility indicators in different latent classes of adolescents.


	Subgroup
	Psychological inflexibility



	M
	SE

 

 	Class 1 	High family functioning and high peer relationships 	23.67 	0.54


 	Class 2 	Low family functioning and high peer relationships 	28.55 	0.62


 	Class 3 	Low family functioning and moderate peer relationships 	31.85 	0.88


 	Class 4 	Higher family functioning and higher peer relationships 	29.05 	0.76


 	Class 5 	Moderate family functioning and lower peer relationships 	33.38 	1.06


 	Class 6 	Low family functioning and low peer relationships 	37.98 	1.12




 


TABLE 4 Differences in psychological inflexibility indicators among different latent classes of adolescents.


	Subgroup
	Psychological inflexibility
	Subgroup
	Psychological inflexibility



	χ2
	p
	χ2
	p

 

 	Class 1 vs. 2 	34.567 	0.000 	Class 2 vs. 6 	54.545 	0


 	Class 1 vs. 3 	63.889 	0.000 	Class 3 vs. 4 	5.611 	0.018


 	Class 1 vs. 4 	29.775 	0 	Class 3 vs. 5 	1.131 	0.288


 	Class 1 vs. 5 	66.678 	0 	Class 3 vs. 6 	17.646 	0


 	Class 1 vs. 6 	133.238 	0 	Class 4 vs. 5 	10.654 	0.001


 	Class 2 vs. 3 	8.4 	0.004 	Class 4 vs. 6 	43.912 	0


 	Class 2 vs. 4 	0.246 	0.62 	Class 5 vs. 6 	8.251 	0.004


 	Class 2 vs. 5 	15.45 	0 	 	 	




 

Specific comparisons revealed that Class 6 had significantly higher psychological inflexibility scores than all other categories. There was no significant difference in psychological inflexibility scores between Class 5 and Class 3 (χ2 = 1.131, p = 0.29), but both categories differed significantly from the others. No significant difference was found between Class 1 and Class 2 (χ2 = 0.246, p = 0.620), while these two categories showed significant differences from all other categories. Class 1 had significantly lower psychological inflexibility scores than all other categories.

From a practical perspective, these differences are also meaningful in magnitude. For instance, adolescents in Class 6 scored more than 14 points higher in psychological inflexibility compared to those in Class 1, representing a substantial disadvantage for adolescents simultaneously experiencing poor family functioning and weak peer relationships. Similarly, although Classes 5 and 3 did not differ significantly from each other, both scored 8–10 points higher than Class 1, suggesting that even moderate difficulties in either family or peer relationships are linked to noticeable increases in psychological inflexibility. Conversely, the similarity between Class 1 and Class 2 indicates that strong peer relationships may buffer the negative effects of low family functioning.




Discussion

Previous studies have demonstrated that family environment and peer relationships play crucial roles in the development of psychological inflexibility among adolescents (Peng et al., 2021; Shea and Coyne, 2017; Williams et al., 2012; Xavier et al., 2018). However, prior research has largely focused on parenting styles or single dimensions, lacking an in-depth exploration of overall family functioning and the combined effects of family and peer relationships. Additionally, existing studies have primarily employed variable-centered approaches, overlooking within-sample heterogeneity and failing to fully reveal the impact of different combinations of family functioning and peer relationships on adolescent psychological inflexibility. Therefore, this study adopted a person-centered approach to examine the joint patterns of family functioning and peer relationships and their influence on adolescent psychological inflexibility, providing both an integrated perspective that extends beyond single-context studies and methodological innovation that reveals heterogeneous subgroup patterns and pathways that variable-centered approaches would have obscured.


Latent classes of adolescent family functioning and peer relationships

Family and peer environments are the immediate contexts for adolescent activities and interactions, exerting the most critical influence on adolescent psychological development (Bronfenbrenner and Morris, 1998). Through LCA, this study identified six latent classes of adolescents in terms of family functioning and peer relationships, which exhibited significant differences across various dimensions of family functioning and peer relationships. Unlike traditional single-dimension analyses, this study integrated five key aspects of family functioning (adaptability, partnership, growth, affection, and resolve) and three dimensions of peer relationships (acceptance, loneliness, and rejection), providing a comprehensive understanding of how family functioning and peer relationships influence adolescent psychological development and psychological inflexibility.

Family functioning has a significant impact on the quality of adolescent peer relationships. Children’s early social interaction behaviors are primarily learned from family members and continue to influence their peer interaction patterns during adolescence (Boele et al., 2019; Yin et al., 2022). Good family functioning provides adolescents with emotional support and communication skills, enabling them to perform better in peer interactions (Nie et al., 2020; Shen, 2020). Accordingly, this study did not identify a “high family functioning and low peer relationships” group; rather, it identified the groups with high family functioning and high peer relationships, as well as higher family functioning and higher peer relationships.

Adolescents with moderate family functioning may receive partial emotional support from their families, but such support may be insufficient to help them effectively establish and maintain positive peer relationships. Their friendships may appear fragile and easily disrupted, often marked by conflict and ambivalence. As a result, this study identified a group characterized by moderate family functioning and relatively low peer relationships.

When family functioning is low, adolescents may rely more heavily on peer relationships to obtain emotional support and a sense of belonging (Rubin et al., 2004). This compensatory mechanism may motivate them to invest greater effort in building and maintaining high-quality peer relationships, leading to the patterns of “low family functioning and moderate peer relationships” and “low family functioning and high peer relationships.” However, for a small minority of adolescents (8.7%), the influence of low family functioning prevents the formation of secure attachment, leading to a lack of security and trust in interpersonal interactions, resulting in poor peer relationships (Peng and Pan, 2023). Consequently, this manifests as the low family functioning and low peer relationships type.

Impact of Combined Patterns of Family Functioning and Peer Relationships on Adolescent Psychological Inflexibility.

Previous studies have confirmed the significant individual impacts of family functioning and peer relationships on the development of psychological inflexibility (Grégoire et al., 2022; Williams et al., 2012). However, research on the combined effects of family functioning and peer relationships on adolescent psychological inflexibility has been lacking. The present study demonstrates that six distinct combined patterns of family functioning and peer relationships significantly influence the degree of psychological inflexibility. Specifically, adolescents in the low family functioning and low peer relationships group exhibited the highest levels of psychological inflexibility. Unable to obtain emotional support from their families or social recognition through peer interactions, this dual disadvantage profoundly negatively impacts their psychological health development. Relational Frame Theory posits that adverse contexts can lead to harmful “relational frames,” and adherence to these frames exacerbates the development of psychological inflexibility (Hayes et al., 2011). Conversely, adolescents in the high family functioning and high peer relationships group demonstrated the lowest levels of psychological inflexibility. This finding aligns with previous research, indicating that positive family functioning and peer relationships have a synergistic effect on adolescent psychological health development (Williams and Anthony, 2015). Although relational frame theory and functional contextualism explain how adverse contexts can lead to higher levels of psychological inflexibility, they do not adequately account for how positive environments, such as supportive family functioning and strong peer relationships, reduce psychological inflexibility. In fact, an increasing body of research has found that positive family functioning and peer relationships exert beneficial effects by enhancing adolescents’ self-esteem (Huang et al., 2022; Wang et al., 2017). High self-esteem, in turn, can mitigate the impact of negative self-concept (one of the six core processes of psychological inflexibility), thereby reducing psychological inflexibility (Peng et al., 2021).

Furthermore, the study found that the moderate family functioning and lower peer relationships group exhibited slightly higher levels of psychological inflexibility than the low family functioning and moderate peer relationships group, though the difference was not statistically significant. Similarly, the low family functioning and high peer relationships group showed slightly lower levels of psychological inflexibility than the higher family functioning and higher peer relationships group, but again, the difference was not significant. This suggests that peer relationships may, in certain developmental contexts, exert a stronger influence on psychological inflexibility than family functioning. Previous research has also indicated that adolescents often prioritize peer relationships over parent–child relationships, and peer influences may, under some circumstances, become more salient than parental influences (Zhang et al., 2021). Particularly in cases of poor family functioning, positive peer interactions can partially compensate for the negative effects of family dysfunction (Criss et al., 2002). Positive peer relationships provide emotional support and a sense of belonging, helping adolescents solve practical problems rather than resorting to experiential avoidance strategies (Grégoire et al., 2022; Hapenny and Fergus, 2017; Xavier et al., 2018), thereby reducing psychological inflexibility. Additionally, positive peer relationships can lower psychological inflexibility by promoting adolescent self-esteem (Peng et al., 2021). Nevertheless, low family functioning still restricts psychological flexibility in these adolescents. As a result, the low family functioning and high peer relationship group showed higher levels of psychological inflexibility than the high family functioning and high peer relationship group. This indicates that even in the presence of positive peer interactions, the absence of family functioning can still positively influence adolescent psychological inflexibility.



Implications

This study reveals the significant impact of combined patterns of family functioning and peer relationships on adolescent psychological inflexibility, particularly highlighting the highest levels of inflexibility under conditions of low family functioning and poor peer relationships. These findings provide multi-level, practical implications for families, schools, communities, and policymakers.

Firstly, at the policy and regional coordination level, it is recommended to integrate family-peer collaborative interventions into regional public mental health service systems, thereby building replicable and sustainable support mechanisms. Regional youth mental growth centers may be established to integrate resources from education, health, community, and social organizations, operating under a model of “dedicated management, professional support, and specialized programs.” Local governments and public funding should provide basic support for low-cost interventions. In resource-limited areas, priority should be given to cultivating “peer experts” and establishing online support platforms. Low-cost approaches such as parent mutual-aid groups, training teachers as mental health facilitators, and disseminating psychoeducational content via video channels can be implemented to expand coverage and share experiences in regional mental health education.

Secondly, at the family level, improving family functioning is an important pathway to reducing adolescent psychological inflexibility. It is suggested to rely on regional parent schools and online parenting programs to provide systematic training and support for parents, with a focus on enhancing five key dimensions of family functioning: (1) Adaptability—helping families adjust to changing circumstances; (2) Partnership—promoting collaborative problem-solving and decision-making; (3) Growth—encouraging personal development of family members; (4) Affection—fostering emotional bonds and expression of care; and (5) Resolve—improving commitment to family responsibilities and time management. Parents should also be encouraged to participate in mutual-aid volunteer services, achieving a “role reversal” from being recipients of help to becoming helpers themselves, thereby strengthening their agency and capacity for both self-help and helping others.

Thirdly, at the school level, a “dual-track support” system should be built, simultaneously enhancing family functioning and strengthening peer relationships. Schools can adopt group activities, peer psychological support programs, and social skills training to help adolescents develop positive and healthy peer relationships, compensating for deficiencies in family functioning. For rural and resource-limited schools, special efforts should be made to cultivate in-school mental health backbone teachers, promote initiatives such as the “growth partner” program and classroom mental health monitors, and carry out diverse, low-threshold extracurricular activities to enhance students’ sense of belonging and self-worth.

Finally, the importance of family-school-community collaborative intervention must be emphasized. Schools and communities should cooperate to launch comprehensive service projects integrating family counseling, parent–child workshops, and peer support groups, thereby creating a micro-system of “family-school-community” collaboration in mental health. By combining offline services with online courses, both foundational family education principles and individualized guidance can be delivered. This provides adolescents with a comprehensive and multidimensional emotional support network, effectively improving psychological flexibility and reducing the risk of psychological inflexibility.



Limitations

Despite the valuable findings of this study, several limitations should be noted. Firstly, the cross-sectional design precludes the establishment of causal relationships between family functioning, peer relationships, and adolescent psychological inflexibility, and does not allow for the examination of long-term effects. Future studies should employ longitudinal research designs and, where feasible, incorporate observational or physiological measures (e.g., cortisol levels, heart rate variability) to capture dynamic and objective indicators of adaptation. Secondly, this study primarily relied on self-report questionnaires, which may be subject to participant bias, including social desirability bias, especially among adolescents within collectivist cultural contexts such as China. Future studies should combine multi-informant reports (e.g., parents, teachers, peers) and behavioral observations to enhance the validity and depth of the data. Thirdly, the use of a school-based convenience sample from three schools in two provinces may limit the generalizability of the findings. In particular, the influence of culturally specific factors—such as collectivist family structures, intergenerational dynamics, and emphasis on academic achievement—may affect the manifestation of family functioning and peer relationships within the Chinese context. Caution is advised when generalizing these results to other cultural or educational settings. Future studies should adopt multi-site, probability-based sampling strategies and examine the cultural and contextual factors that may moderate the observed relationships.




Conclusion

Employing a person-centered approach, this study demonstrates that adolescent psychological inflexibility is shaped not in isolation by either family or peer environments, but through their combined patterns. We identified six distinct configurations of family functioning and peer relationships, among which adolescents experiencing low levels in both domains showed the highest psychological inflexibility. These findings advance current understanding by highlighting the interactive nature of social contexts in adolescent development. Consequently, future interventions should adopt an integrated approach, simultaneously targeting family functioning and peer relationships to effectively promote psychological flexibility and mental health.
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Introduction: Emotion regulation strategies, particularly expressive suppression, and negative attention bias significantly contribute to the onset and persistence of subthreshold depression among college students. However, the underlying moderating mechanisms of this relationship remain inadequately understood. Guided by the Emotion Regulation Process Model, this study examined a moderated mediation model to determine whether negative attention bias mediates the relationship between expressive suppression and subthreshold depression and to explore the moderating role of regulatory emotional self-efficacy within this framework.
Methods: A total of 956 college students aged between 19 and 24 years participated in this cross-sectional survey.
Results: Negative attention bias fully mediated the relationship between expressive suppression and subthreshold depression. Moreover, regulatory emotional self-efficacy moderated both the direct relationship between expressive suppression and subthreshold depression, and the association between negative attention bias and subthreshold depression. Specifically, individuals with higher levels of regulatory emotional self-efficacy exhibited diminished indirect effects of expressive suppression on subthreshold depression through negative attention bias.
Discussion: These findings provide valuable insights into potential mechanisms for targeted interventions and preventative measures aimed at reducing depressive symptoms among college students.
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1 Introduction

Depression is a prevalent mental health disorder characterized by core symptoms such as persistent low mood, anhedonia, sleep disturbances, cognitive impairments, and diminished energy (Beck et al., 1996; Paykel, 2008; Stringaris, 2017; Shorey et al., 2022). According to the World Health Organization (World Health Organization [WHO], 2023), approximately 280 million individuals globally suffer from depression, and annually over 700,000 suicides are associated with depression, making suicide the fourth leading cause of death among individuals aged 15–29 (Thapar et al., 2022; Grossberg and Rice, 2023). Compared with clinical depression, subthreshold depression features milder symptoms and shorter durations, yet significantly impacts psychological functioning, social adaptation, and overall quality of life (Jiao et al., 2025; Volz et al., 2023; Ge et al., 2024). Empirical evidence indicates that college students constitute a particularly high-risk group for subthreshold depression (Ling et al., 2021; Langer et al., 2022), with prevalence rates notably higher than in the general adult population (Auerbach et al., 2018; Beiter et al., 2015). In China, a large-scale survey involving approximately 80,000 college students reported a subthreshold depression prevalence rate of 21.48% (Mofatteh, 2020). Similarly, a meta-analysis of 84 studies covering 1,292,811 college students estimated this prevalence at 26% (Luo et al., 2021). These findings highlight the substantial burden of depression among college students, impairing their physical and mental health, disrupting academic performance, weakening interpersonal relationships, and significantly increasing suicide risk (Hammen, 2018). Therefore, identifying underlying mechanisms of subthreshold depression among college students is imperative for developing targeted interventions and preventive measures.

Emotional dysregulation is a core characteristic of depression, making emotion regulation strategies a critical intervention target (Beck, 2008; Beck et al., 2021). Gross’s process model of emotion regulation emphasizes cognitive reappraisal and expressive suppression (ES) as primary regulatory strategies (Gross et al., 1997; Gross and John, 2003). CR, an antecedent-focused strategy, effectively mitigates negative affect, whereas ES, a response-focused strategy, may temporarily inhibit emotional expression but potentially exacerbates depressive symptoms when overused (Troy et al., 2023; Gross and Cassidy, 2024). Although attentional bias toward negative stimuli has been suggested as a potential mediator between emotional regulation strategies and depression, this mechanism remains largely unexplored and lacks empirical validation in the context of expressive suppression and subthreshold depression. Furthermore, the moderating role of regulatory emotional self-efficacy (RESE) in this context lacks robust empirical validation. Integrating these perspectives, this study employs the emotion regulation process model to investigate how negative attentional bias mediates the relationship between ES and subthreshold depression, and how RESE moderates these associations, thus elucidating pathways from maladaptive emotion regulation strategies to subthreshold depression.


1.1 Expressive suppression and subthreshold depression

Expressive suppression, defined as the deliberate inhibition of overt emotional expressions post-emotional activation (Gross, 1998; Gross and Cassidy, 2019), operates late in the emotional response process without modifying the emotional experience itself. Chronic reliance on ES can intensify emotional dysregulation by increasing physiological arousal and promoting cognitive rumination, thereby exacerbating depressive symptoms (Aldao et al., 2010; Gross and John, 2003; Li et al., 2019). Empirical evidence consistently demonstrates that habitual ES is associated with adverse mental health outcomes, including depressive symptoms (Chavez-Baldini et al., 2020; Solak et al., 2021; Van Eickels et al., 2022; Cui et al., 2024; Qu et al., 2024; Li Y. et al., 2024; Thuillard and Dan-Glauser, 2020; Anderson et al., 2021). A meta-analysis by Liu et al. (2020) comprising 106 studies in China further confirmed the positive correlation between ES and depression. Additionally, Blalock and Reyna (2016) observed higher ES levels among socially anxious college students, correlating strongly with depressive symptoms. Despite the evidence linking ES to subthreshold depression, the underlying mechanisms, particularly the mediating roles of attentional biases and RESE, require further empirical clarification.



1.2 Negative attentional bias as a mediator

Negative attentional bias indicates the tendency to automatically focus on negative emotional stimuli during cognitive processing (Gross, 1998, 2015). Chronic use of ES tends to foster biased attention toward negative stimuli, resulting in sustained negative affect and heightened depressive symptoms (Yan et al., 2022; Liu et al., 2023; Huang et al., 2023; Gou et al., 2023). Empirical research suggests negative attentional bias may mediate the relationship between ES and subthreshold depression, although existing studies primarily rely on correlational analyses (Gupta et al., 2019; Zhang, 2023; Stellern et al., 2023; Liu et al., 2024; Patrichi et al., 2025; Özdemir and Yüksel, 2025). When individuals suppress their emotional expressions, their attention becomes more focused on negative stimuli, which exacerbates negative mood and depressive symptoms. Unlike other cognitive processes, attentional bias operates at an early stage of cognitive processing, making it a proximal and direct link between emotional regulation strategies and depressive symptoms. Beck (2008) emphasized the robust association between negative attentional bias and depressive symptoms, further supported by meta-analytic evidence highlighting the role of cognitive biases in disrupting emotion regulation and perpetuating depressive states (Xia et al., 2023). Nevertheless, systematic validation of negative attentional bias as a mediator between ES and subthreshold depression among college students remains limited, warranting further investigation.



1.3 Regulatory emotional self-efficacy as a moderator

Regulatory emotional self-efficacy is the subjective confidence in effectively managing emotional experiences (Caprara et al., 2005). RESE has been shown to play a crucial role in moderating the relationship between emotion regulation strategies, such as ES, and mental health outcomes, including depression. Emerging evidence suggests RESE moderates the indirect relationship between ES and depression mediated by negative attentional bias (Bardeen and Fergus, 2020; Li S. et al., 2024). According to Bandura’s self-efficacy theory (Bandura et al., 2003), individuals with higher RESE tend to use adaptive cognitive strategies to regulate negative emotions, while those with lower RESE face greater difficulty disengaging from negative stimuli post-ES, thus exacerbating depressive symptoms (Visted et al., 2018). Cross-sectional and longitudinal studies have demonstrated RESE’s protective effect against depression and anxiety (Mesurado et al., 2018; Zhang et al., 2022; Lu et al., 2025). RESE, therefore, functions as an adaptive coping resource that is particularly activated when individuals are already confronted with negative cognitive biases, such as the formation of negative attentional bias. This protective effect is more pronounced in the later stages of the emotional regulation process, after negative attentional bias has already been established, rather than during the initial selection of emotion regulation strategies (e.g., expressive suppression). High RESE enables individuals to effectively cope with and reframe their cognitive biases, thereby reducing the risk of depression. In contrast, low RESE limits the individual’ s ability to regulate their emotional reactions once negative attentional bias has been triggered, leading to the exacerbation of depressive symptoms.



1.4 The present study

Grounded in the emotion regulation process model, this study investigates the moderated mediation model involving ES, negative attentional bias, and subthreshold depression, moderated by RESE among college students (Figure 1). Specifically, we hypothesize:


[image: Diagram illustrating relationships among four constructs: expressive suppression points to negative attention bias and subthreshold depression; negative attention bias points to subthreshold depression; regulatory emotional self-efficacy points to expressive suppression and subthreshold depression.]
FIGURE 1
The hypothesized moderated mediation model.


Hypothesis 1: Expressive suppression will significantly predict subthreshold depression.

Hypothesis 2: Negative attentional bias mediates the relationship between ES and subthreshold depression.

Hypothesis 3: RESE moderates the indirect relationship between ES and subthreshold depression through negative attentional bias, such that the mediation effect is stronger for individuals with lower RESE compared to those with higher RESE.




2 Materials and methods


2.1 Participants

Participants and Procedures Participants were recruited using a cluster convenience sampling method from a university located in Western China. Initially, 990 undergraduate students consented to participate and completed the survey. Following exclusion of 34 incomplete responses, the final sample comprised 956 valid questionnaires, yielding a response rate of 96.57%. The exclusion criteria for incomplete responses were clearly defined as follows: (1) participants who failed the lie detection questions (designed to identify invalid or careless responses) and (2) participants with more than 20% missing data. Participants ranged in age from 19 to 24 years, with a mean age of 19.61 years (SD = 1.11). Males represented 58.60% of the sample. Ethical approval for the study protocol was granted by the institutional ethics committee, and all participants provided informed consent prior to data collection.



2.2 Materials


2.2.1 Depression

Depressive symptoms were assessed using the Beck Depression Inventory-II (BDI-II; Beck et al., 1996), one of the most extensively validated self-report measures of depression. The BDI-II comprises 21 items evaluating various dimensions, including emotional state, loss of interest, sleep disturbances, energy levels, and suicidal ideation. Respondents rate each item on a four-point Likert scale, resulting in total scores ranging from 0 to 63, with higher scores indicative of greater depressive symptom severity. The BDI-II has previously demonstrated satisfactory reliability and validity among Chinese college students (Yang et al., 2012). In the current study, Cronbach’s alpha was 0.92.



2.2.2 Negative attentional bias

Negative attentional bias was measured using the Negative Attentional Bias subscale from the Attentional Bias Scale developed by Noguchi et al. (2006), which was subsequently adapted for Chinese adolescents by Lü et al. (2016). The original scale contains 30 items divided into positive (19 items) and negative (11 items) attentional bias subscales. The Negative Attentional Bias subscale assesses the tendency to preferentially focus on negative information (e.g., “I worry that bad things will happen to me”). Participants rated each item on a five-point Likert scale ranging from 1 (completely inconsistent) to 5 (completely consistent) based on their experiences over the past 1–2 weeks. In the present study, the Cronbach’s alpha for the Negative Attentional Bias subscale was 0.83.



2.2.3 Expressive suppression

Expressive suppression was assessed using the Expressive Suppression subscale from the Emotion Regulation Questionnaire (ERQ; Gross and John, 2003). This widely-used instrument evaluates the frequency of individuals’ use of specific emotion regulation strategies. The ERQ consists of 10 items, with the Expressive Suppression subscale comprising four items (e.g., “I control my emotions by not expressing them”). Items are rated on a seven-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). The ERQ has demonstrated satisfactory psychometric properties in Chinese populations (Wang et al., 2007). The Expressive Suppression subscale in this study had a Cronbach’s alpha of 0.72.



2.2.4 Regulatory emotional self-efficacy

Regulatory emotional self-efficacy was assessed using the Regulatory Emotional Self-Efficacy Scale (RESES; Caprara et al., 2005), adapted for Chinese populations by Zhang et al. (2010). The RESES comprises 12 items evaluating two domains: self-efficacy in expressing positive emotions (e.g., “I can share my joy with others”) and self-efficacy in regulating negative emotions (e.g., “I can calm down quickly when I am angry”). Participants rated their confidence level in regulating emotions on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicate stronger perceived emotional self-efficacy. Cronbach’s alpha for the total scale in the current study was 0.81.




2.3 Data analysis

Data analysis was performed using SPSS version 26.0. First, descriptive statistics including means, standard deviations, correlations, and reliability coefficients for each measure were computed. Prior to conducting analyses, we assessed the model assumptions. The assumption of linearity was confirmed through scatterplots, which showed a linear relationship between the independent and dependent variables. Furthermore, we assessed multicollinearity by calculating the variance inflation factors (VIFs) for all predictor variables in the models. All VIF values were well below the conservative threshold of 5, indicating that multicollinearity was not a concern. Missing data were handled using maximum likelihood estimation (MLE), which is considered an efficient method for dealing with missing data under the assumption that data are missing at random (MAR). Subsequently, we tested the proposed mediation model using Model 4 of the PROCESS macro for SPSS (Hayes, 2013) to examine indirect effects. To further investigate whether regulatory emotional self-efficacy moderated both direct and mediated relationships, a moderated mediation analysis was conducted using Model 15 of the PROCESS macro. Prior to analyses, all continuous variables were standardized. Gender was entered as a covariate in all analyses due to its documented potential influence on depressive symptoms (Nolen-Hoeksema and Aldao, 2011). Also, preliminary analyses also confirmed the presence of a significant gender difference in levels of subthreshold depression. To assess the potential influence of common method bias, we conducted Harman’ s single-factor test. The results showed that ten factors had eigenvalues greater than 1, and the first factor accounted for 22% of the variance, which is below the critical threshold of 40%. These results suggest that common method bias was not a serious concern in this study.




3 Results


3.1 Descriptive statistics

Table 1 presents the descriptive statistics and intercorrelations between variables. ES, negative attentional bias, RESE, and Depression were significantly correlated with each other (−0.46 < r < −0.09, 0.16 < r < 0.42, p < 0.01).


TABLE 1 Descriptive statistics and intercorrelations between variables.


	Variables
	M
	SD
	1
	2
	3
	4





	Depression
	7.82
	8.07
	–
	–
	–
	–



	ES
	15.37
	3.70
	0.16***
	–
	–
	–



	Negative attentional bias
	34.38
	5.66
	0.42***
	0.31***
	–
	–



	RESE
	42.46
	5.54
	−0.46***
	−0.09**
	−0.32***
	–






p < 0.05;**p < 0.01;***p < 0.001; n = 956; ES, expressive suppression; RESE, regulatory emotional self-efficacy.






3.2 Testing for mediation effect

We employed Model 4 of the PROCESS macro for SPSS to test the mediation effect, with results presented in Table 2. Controlling for gender, ES significantly predicted negative attentional bias (β = 0.35, p < 0.001), indicating that higher levels of ES were associated with greater negative attentional bias in students. Negative attentional bias significantly predicted depression (β = 0.42, p < 0.001), suggesting that students who focus more on negative stimuli tend to have higher levels of depression. The total effect of expressive suppression on depression was also significant [total effect = 0.18, p < 0.001, 95% CI (0.11, 0.25)]. However, the residual direct effect of expressive suppression on depression was not statistically significant (β = 0.03, p > 0.05), indicating that after accounting for negative attentional bias, ES did not have a direct impact on depression. Thus, Hypothesis 1 is not supported. Additionally, the indirect effect of expressive suppression on depression via negative attentional bias was significant [indirect effect = 0.15, 95% CI (0.11, 0.18)], confirming Hypothesis 2, which means that the relationship between ES and depression is mediated through negative attentional bias.


TABLE 2 Summary table of mediation effect analysis.


	Predictors variables
	Negative attentional bias
	Depression



	
	β
	t
	β
	t





	Gender
	0.17**
	2.81
	0.01
	−0.05



	ES
	0.35***
	10.40
	0.04
	1.02



	Negative attentional bias
	–
	–
	0.42***
	13.25



	R2
	0.10
	0.18



	F
	54.71***
	68.82***






p < 0.05;**p < 0.01;***p < 0.001; n = 956; ES, expressive suppression; RESE, regulatory emotional self-efficacy.






3.3 Testing for moderated mediation

The moderating effects of ERSE (Hypothesis 3) on the mediation model were tested using Model 15 of the PROCESS macro (Hayes, 2013). Results for each moderated mediation model are presented in Table 3. As can be seen in Table 3, a significant two-way interaction between ES and RESE emerged (β = −0.07, p < 0.05), suggesting that RESE moderated the direct relationship between ES and depression. Moreover, another significant two-way interaction between negative attentional bias and ERSE predicting depression was also found (β = −0.06, p < 0.05). This suggests that RESE also moderated the relationship between negative attentional bias and depression.


TABLE 3 Testing the moderated mediation effects of emotion regulation self-efficacy between emotional inhibition expression and depression.


	Predictors variables
	Model 1 negative attentional bias
	Model 2 depression



	
	β
	t
	β
	t





	Gender
	0.170**
	2.81
	−0.09
	−1.62



	ES
	0.35***
	10.40
	0.03
	1.06



	RESE
	–
	–
	−0.39***
	−12.85



	ES × RESE
	–
	–
	−0.07*
	−2.19



	Negative attentional bias
	–
	–
	0.31***
	10.22



	Negative attentional bias × RESE
	–
	–
	−0.06*
	−2.51



	R2
	0.10
	0.31



	F
	54.71***
	70.71






*p < 0.05;**p < 0.01;***p < 0.001; n = 956; ES, expressive suppression; RESE, regulatory emotional self-efficacy.




To further examine the interaction between ES and depression, the relationship between the two variables was plotted across two levels of RESE (i.e., 1 standard deviation below the mean and 1 standard deviation above the mean). As illustrated in Figure 2A, when RESE was low, the impact of ES on depression was statistically significant (β = 0.10, p < 0.01). However, this was not the case for participants with high RESE (β = −0.03, p > 0.05). This suggests that higher RESE may buffer the negative effects of expressive suppression on depression. Also, as illustrated in Figure 2B, for individuals with low RESE, the effect of negative attentional bias on depression was significant (β = 0.38, p < 0.001), this association became weaker among individuals with high RESE (β = 0.26, p < 0.001). This indicates that RESE moderated the indirect effect of ES on depression through negative attentional bias, suggesting that individuals with higher RESE are less susceptible to the negative effects of attentional bias in the relationship between ES and depression.


[image: Panel A line graph shows depression on the y-axis versus ES (low or high) on the x-axis, comparing low RESE (black triangles, upward slope) and high RESE (white squares, downward slope). Panel B line graph shows depression on the y-axis versus NAB (low or high) on the x-axis, comparing low RESE (black triangles, steep upward slope) and high RESE (white squares, moderate upward slope). Both graphs include legends noting the RESE conditions.]
FIGURE 2
(A) Simple slope of the association between ES and depression at low vs. high levels of RESE. (B) Simple slope of the association between NAB and depression at low vs. high levels of RESE; ES, expressive suppression; NAB, negative attentional bias; RESE, regulatory emotional self-efficacy.





4 Discussion

Contrary to Hypothesis 1, the direct effect of expressive suppression on subthreshold depression was not statistically significant after controlling for negative attentional bias. This finding does not align with Liu et al. (2020), who found a significant positive correlation between expressive suppression and negative mental health outcomes, including depression. One possible explanation for the non-significant direct effect is that expressive suppression may not have a uniform or immediate impact on depressive symptoms across individuals. Instead, its effect may depend on how it alters cognitive mechanisms, such as attention, memory, or interpretation bias. Another potential reason lies in the nature of subthreshold depression itself. Compared to clinical depression, subthreshold depression may be more sensitive to cognitive rather than emotional dysregulation directly. That is, individuals with subthreshold symptoms might not experience the immediate emotional consequences of suppression, but their habitual use of suppression may gradually bias their attention toward negative stimuli, eventually contributing to mood deterioration. Statistically, the lack of a significant direct effect emphasizes the complexity of the relationship between expressive suppression and depression, suggesting that its effects may be more indirect and mediated by cognitive biases. Clinically, the results imply that interventions focused solely on expressive suppression may be insufficient for individuals with subthreshold depression. Instead, addressing cognitive biases, such as negative attentional bias, could be more effective in preventing or mitigating depressive symptoms.

Aligned with previous findings (Xu et al., 2015; Xiao et al., 2022; Li S. et al., 2024; Faul et al., 2024), this study supports Hypothesis 2 by confirming negative attentional bias as a significant mediator between ES and subthreshold depression. While ES suppresses external emotional displays, it does not mitigate internal negative affect; rather, it amplifies selective attention toward negative stimuli, reinforcing negative attentional bias. This heightened attentional bias toward negative events (e.g., academic failures, social conflicts) facilitates their detection and prolonged cognitive processing (Wu et al., 2022), activating maladaptive cognitive schemas, reducing emotional regulation flexibility, and accelerating negative affect accumulation among college students. These findings illustrate a “suppression–attentional bias–depression” cycle that contributes to depressive symptomatology.

Furthermore, our results revealed that RESE moderated both the direct effect of ES on subthreshold depression and the indirect effect mediated by negative attentional bias. Although the effect sizes for the moderation (β = −0.07 and −0.06) are small, they are statistically significant, which emphasizes the importance of RESE as a protective factor in emotion regulation. Even small effect sizes can have significant clinical implications, particularly in large populations or over extended periods. This dual moderating effect implies that higher RESE can buffer the detrimental consequences of ES. Individuals with high RESE more effectively employ compensatory strategies (e.g., mindfulness, positive reappraisal) to alleviate emotional distress, whereas those with low RESE exhibit stronger associations between ES and depression. These findings align with Bandura’s (1997), Bandura et al., 2003) assertion that belief in one’s emotional regulation abilities can mitigate the adverse effects of maladaptive strategies. Additionally, the moderating role of RESE in the negative attentional bias-depression relationship further highlights its protective function across cognitive and emotional domains, enhancing psychological resilience and attenuating emotional deterioration stemming from maladaptive cognitive processing.

Several limitations must be acknowledged. First, the cross-sectional design limits causal inferences and precludes an examination of potential reciprocal or temporal dynamics between ES and subthreshold depression. This design does not allow us to assess whether the effect of expressive suppression on depression is bidirectional, nor does it capture whether the attentional bias amplifies the effects of suppression over time. Although cross-sectional data provides valuable insights into the associations between these variables, a longitudinal design is needed to establish causal relationships and explore the dynamic pathway, such as whether negative attentional bias increases the impact of expressive suppression on subthreshold depression over time. Future research employing panel data could validate these pathways and further illuminate the temporal dynamics underlying the relationship between emotion regulation and depressive symptoms. Second, the use of cluster convenience sampling from a single university in Western China limits the external validity of our findings. The generalizability may be influenced by several regional and sociodemographic characteristics specific to this context. For instance, socioeconomic disparities, cultural norms regarding emotional expression prevalent in Western China, and the particular academic stressors faced by students in this region may differ from those in more developed Eastern Chinese cities or other cultural settings. These factors could potentially alter the dynamics between expressive suppression, negative attentional bias, and subthreshold depression. Therefore, future research should strive to replicate this study using more representative, nationwide samples that encompass a wider range of universities from various geographic and socioeconomic backgrounds. Third, reliance on self-report measures introduces potential biases, such as symptom underreporting or inflated self-efficacy estimations. Future studies should employ multimethod approaches, incorporating behavioral and physiological assessments (e.g., eye-tracking to measure attentional biases). Lastly, while this research focused on negative attentional bias and RESE, other potential mediators (e.g., rumination) and moderators (e.g., social support) merit further exploration. Specifically, rumination has been shown to exacerbate negative thinking patterns and plays a significant role in the development and persistence of depression (Moulds et al., 2022). Future studies could examine how rumination might mediate the relationship between emotional regulation strategies and depression. Similarly, social support has been identified as a protective factor that buffers the detrimental effects of emotional dysregulation and may serve as an important moderator in the relationship between expressive suppression and depression (Gariépy et al., 2016). These variables were not included in the current study due to scope limitations, but future research could incorporate them to provide a more comprehensive understanding of the mechanisms at play and refine interventions aimed at reducing depressive symptoms.

Despite these limitations, the current findings hold substantial theoretical and practical implications. Theoretically, they highlight the complex interplay between emotional regulation strategies, cognitive biases, and RESE, reinforcing and extending Gross’s Emotion Regulation Process Model (Gross, 1998) by elucidating how cognitive-emotional interactions contribute to depression. Specifically, while Gross’s model emphasizes how emotion regulation strategies (e.g., expressive suppression) can influence emotional outcomes, our findings suggest that cognitive processes, such as negative attentional bias, may serve as critical mediators in this process. This cognitive-emotional interaction underscores the need for more integrative models of emotion regulation, which consider not only the strategies individuals use to regulate emotions but also how these strategies may interact with cognitive vulnerabilities to influence mental health outcomes. Our study extends Gross’s model by illustrating that the effectiveness of emotion regulation strategies like expressive suppression may depend on individual differences in emotional self-efficacy and cognitive biases, leading to varying outcomes in terms of depressive symptoms. Moreover, the current findings contribute to the cognitive vulnerability model of depression (Beck, 2008; Alloy and Abramson, 1988), which posits that cognitive biases, such as negative attentional bias, are central to the development and persistence of depressive symptoms. By highlighting how expressive suppression enhances negative attentional bias, our study provides empirical support for the idea that emotion regulation strategies might not only influence emotional responses but also shape the way individuals process information. This suggests that emotion regulation and cognitive biases should be viewed as interconnected rather than isolated processes, which could lead to a deeper understanding of the cognitive-emotional feedback loops that sustain depression. Therefore, our findings call for an expansion of cognitive vulnerability models to include emotional regulation strategies as key components that interact with cognitive biases to influence depression outcomes. Practically, identifying negative attentional bias as a mediator and RESE as a moderator enriches understanding of vulnerability to depression among college students, offering novel insights for tailored interventions and preventative strategies. Importantly, one practical implication of these findings is the potential for developing interventions aimed at enhancing RESE (Hervás and Jódar, 2013). Based on our results, such interventions could be operationalized by combining cognitive training and self-efficacy reinforcement. Cognitive training could focus on helping individuals recognize and modify negative attentional biases through strategies like cognitive-behavioral techniques, mindfulness exercises, and attentional bias modification (Lodder and van der Veen, 2020). Meanwhile, self-efficacy reinforcement could involve structured activities designed to increase confidence in one’s ability to manage emotional experiences, such as emotion regulation skills training, self-reflection exercises, and goal-setting to track emotional regulation progress (Gross, 2015). To further enhance the effectiveness of these interventions, a stepped framework could be employed (Ludwig and Lutz, 2017). The first step would involve assessing individuals’ baseline levels of RESE and cognitive biases. The second step would focus on providing psychoeducation on emotion regulation and the impact of cognitive biases on depression, followed by targeted exercises to modify negative attentional bias. The third step would introduce self-efficacy reinforcement strategies, gradually increasing the complexity of emotion regulation tasks as individuals demonstrate progress. This stepped approach allows for personalized interventions that can be adapted based on the individual’s progress, ensuring that each participant receives the appropriate level of support. In summary, operationalizing RESE enhancement interventions through a combination of cognitive training and self-efficacy reinforcement, within a stepped framework, can offer a structured and individualized approach to addressing vulnerability to depression, particularly among college students.



5 Conclusion

This study explored a moderated mediation model among college students, demonstrating that negative attentional bias mediates the relationship between ES and subthreshold depression. Furthermore, RESE moderated both the direct and indirect relationships, with higher RESE attenuating these associations. Overall, the study underscores the critical roles of cognitive biases and emotional self-efficacy in the pathway linking expressive suppression and depression, providing valuable direction for developing targeted interventions and preventive measures tailored to college students.
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Objective

This single-case study aimed to examine the effects of emotion-focused therapy (EFT) on the psychological status of a 15-year-old female high school student diagnosed with depression and alexithymia.





Methods

The study employed a single-case design comprising 18 sessions of EFT. Psychological assessment was conducted using the Symptom Checklist-90-Revised (SCL-90-R), Self-Rating Depression Scale (SDS), Self-Rating Anxiety Scale (SAS), and the Toronto Alexithymia Scale (TAS-20). Data obtained throughout the counseling process were systematically organized and analyzed.





Results

Pre-intervention scores were as follows: SCL-90-R total score = 190, SDS = 72, SAS = 60, and TAS-20 = 60. Post-intervention assessments indicated notable improvements across all measures: SCL-90-R total score = 140, SDS = 45, SAS = 38, and TAS-20 = 45.





Conclusion

The results suggest that emotion-focused therapy may effectively reduce emotional avoidance and improve the acceptance and comprehension of negative emotional experiences by facilitating the progressive processing of core emotions.
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Introduction

Depression is a globally prevalent psychiatric disorder, with major symptoms including low mood, irritability, decreased concentration, loss of interest in previously preferred activities, and suicidal thoughts (1) Previous evidence shows that depression not only affects physical and mental health but also indirectly reduces research and work productivity, suggesting that depression has become an increasingly important public health issue (2). Therefore, it is necessary to pay attention to the diagnosis and treatment of depression to reduce the personal and social burden.

Alexithymia is a personality construct involving difficulty in identifying and describing emotions, as well as an externally oriented cognitive style.

These individuals often resort to negative coping strategies, such as suppression, denial, and distortion, in managing their emotions. Positive coping strategies act as a buffer in alleviating emotional distress induced by stress, whereas negative coping strategies may aggravate emotional symptoms under stress. Furthermore, prolonged neglect of negative emotions and a lack of effective strategies for managing them result in not only in deficient emotional regulation skills but also in the gradual development of negative beliefs about oneself, the environment, and the future. Individuals may perceive themselves as worthless and incapable, the environment as overly stressful, and the future as hopeless (3, 4). These perceptions further exacerbate feelings of loneliness, vulnerability, and inefficacy, leading to unhealthy behaviors such as social withdrawal. Such withdrawal behaviors, in turn, hinder the accumulation of new positive experiences related to emotional experience and regulation, reducing the likelihood of modifying the original maladaptive processing mechanisms. Alexithymia involves at least three core aspects: Identification Difficulty (DIF), description difficulty identifying feelings (DIF), difficulty describing feelings (DDF), and externally oriented thinking (EOT) (5). While considering the importance of depression, the dimensions related to difficulties in emotion recognition and emotional communication have been shown to be positively correlated with depression and anxiety (6). Researchers have used the alexithymia and depression scales to measure the symptoms in college students, and analyzed the results. The significant factor loadings of each scale item showed minimal overlap, and the factors were closely related to their respective constructs. These results were replicated and cross-validated in a psychiatric outpatient sample. These findings support the view that alexithymia is a distinct and distinct construct, separate from depression (7). Therefore, individuals with alexithymia also require further attention, and there is a need to identify treatment approaches that focus on individual emotional processing to improve the efficiency of treatment efficacy.

At the same time, depression is the most prevalent psychological disorder among adolescents, ranking second among the 25 leading causes of disability in this group (8). Adolescent depression is a widespread mental illness with significant burdens and costs to society, education, interpersonal relationships, the economy, and future developmental outcomes that are compromised. Many vulnerability factors increase the risk of depression in adolescents, especially in the face of stressful life events. Therefore, adolescents with elevated risk factors or high levels of stress should be appropriately assessed and promptly treated, and effective, experience-based treatments should be used to help those with clinical depression (9).

Medication, including the use of antidepressants such as tricyclic antidepressants (TCAs) and serotonin-selective reuptake inhibitors (SSRIs), and psychotherapy are the two main types of treatment available to adolescents. However, medication is associated with side effects (e.g., dizziness, orthostatic hypotension, tremors, and dry mouth) (10) and potential risks (11). In patients who experience treatment-related side effects, symptom improvement may be delayed, and adherence to treatment can be compromised (12). In terms of psychotherapy, a meta-analysis found that after treatment, psychotherapy was significantly more effective than other treatments (e.g., placebo and conventional therapy) and helped depressed adolescents in the short term. None of these studies reported adverse effects or cost-effectiveness outcomes (13).

Emotional-focused therapy (EFT) has unique advantages for alexithymia, mainly reflected in the following aspects. First, EFT emphasizes emotional awareness and acceptance. EFT guides individuals to focus on their physical and emotional experiences, helping them gradually identify and name vague or difficult-to-express emotions, which is a key entry point for improving their emotional cognition. Second, EFT emphasizes a safe space for emotional expression. EFT provides a non-judgmental environment for individuals with expressive disorders, encouraging them to express their emotions through speech, writing, or behavior, and alleviating social anxiety or isolation caused by difficulties in emotional expression. Third, EFT promotes the connection between emotions and needs. EFT guides individuals to explore unmet needs behind emotions (such as a sense of security and belonging), helping individuals with affective disorders understand the functional meaning of emotions, rather than remaining at a superficial emotional level. Finally, EFT emphasizes therapist empathy and guidance. EFT therapists use empathic responses and emotional markers (e.g., “you seem to feel ignored”) to help individuals with affective disorders validate the legitimacy of their emotional experiences and reduce their denial or suppression of emotions (14). Emotion-focused therapy aims to assist patients in emotionally processing their underlying maladaptive emotions, transforming their emotional suffering and distress, thereby enabling adaptive emotional responses and reactions to situations. Emotional processing has been recognized as a vital change mechanism of change and has been shown to predict outcomes across various therapeutic modalities (15). In EFT, emotional processing involves approaching, accepting, tolerating, expressing, regulating, understanding, utilizing, and transforming maladaptive emotions with emerging adaptive emotions. Despite extensive research on the psychological treatment of adolescent depression, there is a lack of reports specifically examining depressed patients with alexithymia (16). The aim of this study is to explore the effects of emotion-focused therapy on the psychological state of adolescents with depression and alexithymia through a case study, and to provide support for clinicians using emotion-focused therapy in the treatment of adolescent depression patients.





Research methodology




Patient

The patient is a 15-year-old girl in her third year of junior high school. She is the second child in the family, with a sister who is 3 years older. After her parents divorced when she was 8 years old, she was raised by her father, with minimal interaction between her parents. The patient has demonstrated excellent academic performance and has served as a class committee member and Student Union member, fulfilling her duties effectively. She was diagnosed with moderate depression in the seventh grade but refused medication. The patient has not engaged in any behaviors that harm herself or others. Information disclosure related to this study was conducted with the consent of the patient and her guardians, who signed informed consent forms and personal information disclosure forms, agreeing to the use of the information.





Chief complaint and personal statement




Chief complaint

The patient reports persistent low mood and a lack of close friendships. She describes a significant difficulty in expressing and identifying her own feelings. For instance, even when experiencing physical symptoms of fear, such as trembling, she remains unclear about what she is feeling. Furthermore, she is unable to accurately distinguish between emotions such as sadness, fear, and anger, which causes her considerable distress. As holidays approach, she expresses reluctance to return home and face her family.





Personal statement

For the past 2 years in junior high school, I have felt a profound lack of intimate friendships, spending each day in solitude. Although I desire connection, I find myself with nothing to say to my roommates and classmates, and over time, I have lost the impulse to talk, preferring to be alone. This has fostered a persistent sense of disengagement, as if I am not truly part of anyone’s life. My mood has been consistently low. I feel numb every day, unable to feel happiness, though not exactly sad. Nothing interests me—not hobbies, nor classes. I struggle to listen and often consider skipping school. When my depression is severe, it manifests as headaches. I feel I have no purpose, no interests, and no direction for the future. I describe myself as a “hollow tree,” consumed by a pain that has no solution, and I hate myself for being in this state. I have had thoughts of death in the past, and they persist. To me, death feels like something tragic yet romantic. With the summer vacation approaching, I feel no desire to go home. I have nothing to talk about with my family, and being at home sometimes makes me uncomfortable and fills me with a sense of guilt toward them.






First impressions of consulting

At the first meeting, the patient was observed to have a normal appearance. Her speech was slow and soft, accompanied by rigid body language, and she showed minimal emotional reactivity. Her narrative was characterized by a focus on external events rather than internal emotional states, a trait associated with alexithymia. A key clinical feature was her difficulty in discriminating between emotions and bodily sensations, leading to the somatization of distress into symptoms such as headaches and chest tightness.





Function

Mental state: The patient is conscious and oriented. A depressed mood was observed. Her speech and behavior were congruent with her affect. No bizarre or dysfunctional behaviors were noted, indicating a relatively stable personality.

Physical state:

Nearly 1 year of poor sleep; appetite is not strong.

Social function: She exhibits withdrawn behavior, demonstrating a reluctance to communicate with others. Interpersonal relationships with classmates are distant, and there is a notable lack of interaction with both peers and teachers. Furthermore, she has difficulty maintaining concentration in.





Diagnosis

Depressive disorder was diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition, Text Revision) (DSM-5-TR).





Measures




Symptom Checklist-90-Revised (SCL-90-R)

The SCL-90-R was developed by Derogatis LR and is currently one of the most widely used screening scales for mental disorders and psychological disorders. The scale consists of 90 items, including 10 factors: somatization, obsessive–compulsive symptoms, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoia, psychoticism, and sleep and eating status. The scale adopts a 5-point Likert scoring method. Each item is rated from 1 to 5 (“never” = 1 point, “very mild” = 2 points, “moderate” = 3 points, “heavy” = 4 points, and “severe” = 5 points), with higher total scores indicating poorer mental health status. If the total score is ≥160 points or above, or if the number of positive items (score ≥ 2 points) exceeds 43, or if any factor score exceeds 2 points, the screening is considered positive for psychological abnormalities (17).





Self-Rating Anxiety Scale and Self-Rating Depression Scale

Before and after the intervention, the SAS and SDS were used for evaluation. Both scales consist of 20 items, each scored from 1 to 4, with a total score of 80. A score of <53 indicates normal emotional status, while a score ≥53 suggests the presence of anxiety or depressive symptoms in patients. The standard score is calculated by multiplying the original total score multiplied by 1.25 and taking the integer value. This study used standard scores. The Cronbach’s α coefficients for the SAS and SDS were 0.733 and 0.765, respectively (18, 19).





Toronto Alexithymia Scale (TAS-20)

This study used the revised Chinese version of the scale. The TAS-20 consists of 20 items and includes three factors: difficulty identifying feelings, difficulty describing feelings, and externally oriented thinking. Difficulty identifying feelings refers to challenges in recognizing one’s own and others’ emotions, such as being unable to accurately identify changes in others’ facial expressions. Difficulty describing feelings refers to obstacles in describing one’s own emotions (20).There are obstacles, such as an inability to express inner thoughts or emotions using accurate vocabulary. Externally oriented thinking refers to individuals paying little or no attention to their inner feelings, lacking imagination, and focusing primarily on external details of daily life. Each item on this scale is scored on a scale of 1-5-point scale, with 1 indicating complete disagreement and 5 indicating complete agreement. Higher scores indicate a more severe degree of emotional expression disorder. The Cronbach’s α coefficient of the scale is 0.81.

This study completed two measurements: the first (T1) was conducted at baseline and prior to the intervention, and the second measurement (T2) was conducted after completion of the intervention completion. No follow-up assessments were performed.






Treatment process

Using emotion-focused therapy (EFT), the intervention was administered by physicians holding a clinical psychotherapist certification (China). The psychotherapist conducted 18 psychotherapy sessions with the patient. Each session lasted 60 minutes and was held once per week. The interventions were conducted in the psychotherapy room of the hospital’s psychiatric department.

The counseling process was divided into the following three stages. Treatment was delivered by a professionally trained and certified psychotherapist in the hospital and supervised by the department and senior clinicians. Sessions followed the standard EFT case formulation and task structure, and were regularly supervised to ensure adherence to the EFT model. The patient demonstrated good compliance and participated in the entire treatment process. During the treatment period, she did not receive antidepressant medication or other forms of psychotherapy. See Table 1.


Table 1 | Treatment process.
	Stage
	Session
	Time
	Techniques
	Treatment content



	Stage 1
	Session 1-6
	2024.02-2024.04
	empathic concern; Collaborative Focus
	Initial Interview and Addressing Resistance and Enhancing Emotional Awareness


	Stage 2
	Session 7-12
	2024.04-2024.06
	Empathy arousal, interference elimination, emotional annotation, and interactive pattern recognition
	Understanding the Formation and Development of Maladaptive Emotional Processing Mechanisms


	Stage 3
	Session 13-18
	2024.06-2024.08
	Double chair/empty chair technology
	Establishing Adaptive Emotional Processing Mechanisms










Stage 1: Addressing resistance and enhancing emotional awareness

In the initial stages of counseling, the patient resists expressing and exploring her negative emotions. She tends to talk about the positive events in her life, and when it comes to the negative experiences are mentioned, she emphasizes her resilience and minimizes their impact. When asked how she feels internally, she often chooses silence (for example, when the patient talks about a conflict with her family over weekend tutoring—she does not want to attend the tutoring, and experiences physical tension—she describes the situation calmly and expresses little emotion). The therapist responds to this resistance with empathy and provides ample space. As a trusting counseling relationship develops, the patient reveals her belief that emotions, especially negative ones, are not welcome. Through empathy, the counselor affirms the legitimacy of the patient’s emotions, guides her to attend to her bodily sensations, and helps cultivate stronger emotional awareness. By providing feedback on the underlying causes of these feelings, the counselor increases the patient’s acceptance of her emotions.





Stage 2: Understanding the formation and development of maladaptive emotional processing mechanisms

The patient becomes aware that she is prone to overreacting to a word or action from a family member or friend, often experiencing intense emotional pain and despair. Through open-ended questioning and emotional exploration, she begins to identify deeper emotions underlying her anger toward others. For example, when her father discusses her shortcomings in front of outsiders, while the immediate emotion is anger at her father for not understanding her; however, deeper feelings include shame about not being a good daughter, and a profound sense of loneliness and despair caused by his father’s long-term misunderstanding from her father. The therapist works with the patient to deeply explore and experience these emotions, helping her recognize and understand his or her own emotional coping patterns. The therapist also guides the patient in examining specific life events that trigger emotional responses and in identifying multiple emotional layers. For instance, when the patient experiences rejection by peers, she may feel sadness and to fully explore the different levels of emotions the patient is experiencing. For example, when visitors are rejected by students, there will be sad disappointment, followed by anger, there will be deeper self-blame, loneliness, and even despair. Through continuous unconditional acceptance, positive regard, and clarification, the therapist reduces the patient’s fear of emotions, increases the patient’s self-acceptance, and alleviates feelings of loneliness and helplessness.





Stage 3: Establishing adaptive emotional processing mechanisms

During the course of therapy, the patient gradually accumulates the positive emotional experiences and emotional processing experiences, leading to the development of a sense of emotional control and the spontaneous transformation of negative emotions. The counselor focuses on and responds to emerging positive emotional expressions, such as “It was not that bad,” helping the patient recognize that he or she is the agent of her emotional experiences. When the patient encounters difficulties in emotional transformation—such as falling into self-denial, avoidance, or unresolved past experiences—the counselor intervenes using repeated chair dialogue techniques. For example, when the patient becomes caught up in the self-critical thoughts such as “I am terrible; I cannot do anything right,” chair dialogue is used to help her express the pain caused by these negative internal voices, articulate her sense of grievance, and identify her genuine needs, thereby strengthening self-protective emotional responses. The empty chair technique is also used to help the patient express repressed emotions related to her relationship with her father. She is encouraged to fully express her anger, dissatisfaction, and unmet needs. She was also encouraged to sit in her father’s seat and to respond from her father’s perspective by switching chairs. After repeated practice, the patient expresses forgiveness toward her mother and mourns her past experiences.







Results




Evaluation of the effect of consultation

(1) Self-evaluation of the patient:

The patient’s anxiety and depression symptoms were significantly improved. She was able to communicate with her father at home, and when his speech affected her mood, she could detect these changes, regulate her emotions, and express her feelings. In the classroom can also actively participate in class activities, focus on learning, and make friends. In daily life, physical symptoms (e.g., physical relaxation and relaxed breathing), mood (stability and self-regulation), and behavior (breaking silence and openness to new experiences) all improved after counseling.

(2) Ratings from family and classmates:

The patient was described as less sensitive, more expressive, and occasionally joking.

(3) Psychological assessment—SCL-90-R, SAS, SDS, and TAS-20:

The patient demonstrated good compliance throughout the treatment period and completed the entire course of therapy. No adverse events occurred during this time.

Psychological test results: Standardized assessments confirmed a clinically meaningful improvement in the patient’s psychological functioning. Initially, the patient exhibited scores in the clinical range (SCL-90-R = 190, SDS = 72, SAS = 60, and TAS-20 = 60). After treatment, the scores (SCL-90-R = 140, SDS = 45, SAS = 38, and TAS-20 = 45) all fell below clinical cut-off values. In addition, the number of positive items on the SCL-90-R also decreased from 57 before treatment to 38 after treatment. This change across all measures indicates a successful transition from clinically significant distress to the non-clinical range. As shown in Table 2.


Table 2 | Results of psychological assessment before and after intervention.
	Time point
	Scl-90-R
	SDS
	SAS
	TAS-20



	Pre-intervention
	190
	72
	60
	60


	Post-intervention
	140
	45
	38
	45





Scl-90, Symptom Checklist 90; SAS, Self-Rating Anxiety; SDS, Self-Rating Depression Scale; TAS-20, Toronto Alexithymia Scale.



(4) Therapist evaluation:

The frequency and duration of the patient’s silence gradually decreased. When asked about her feelings, she shifted from denial and avoidance to emotional expression. For example, at the beginning of counseling, the patient’s typical response to the therapist was silence. However, by the 10th session, she spontaneously cried, expressed her vulnerability, and verbalized her emotions. She became increasingly able to identify her emotions, and when experiencing physical discomfort, she no longer focused solely on bodily sensations but also attended to accompanying emotional changes. At the same time, she was better able to describe her emotional states using language. After the intervention, depressive symptoms of depression improved significantly, social functioning was largely restored, sleep quality was good, and counseling essentially achieved the expected goals. The comprehensive evaluation indicates that the patient’s psychological problems were largely resolved.





Patient

Self-Report: At the beginning of treatment, the patient could only describe the events occurring around her. When attempting to express emotions, she was often unable to speak and remained unclear or silent. By the eighth session, the patient reported that she gradually began to perceive her emotions in certain situations. For example, she stated, “In the square, when someone greets me, I feel nervous and experience rapid breathing, which makes me feel anxious. “At the 12th session, the patient stated, “I can adjust based on the emotions I feel. I understand the meaning behind emotions, and I try to regulate my emotions myself. It does not last as long as before. When emotions arise, I try to adjust myself.” She also reported that she actively participating in interpersonal communication and conflict resolution, such as talking with friends after disagreements by expressing emotions and feelings and seeking solutions, rather than withdrawing. See Figure 1.

[image: Flowchart illustrating a depression treatment timeline from February to September 2024, including symptom progression, life events, treatment phases, evaluation tools, and outcomes, depicting improvement from aggravated depression to emotional stability with long-term follow-up.]
Figure 1 | Timeline of patient treatment process.






Discussion

This case study explored the effects of emotion-focused therapy (EFT) in a depressed patient with alexithymia. The results show that this intervention can significantly reduce the severity of depression from multiple perspectives. After 18 sessions of treatment, the patient’s negative emotions have been improved, alexithymia was alleviated, and social functioning was restored. EFT demonstrated a positive therapeutic effect for patients with alexithymia and may be considered for broader clinical application.

EFT’s conceptualization of depressive states was appropriately applied in this case. The patient’s depressive state was primarily associated with maladaptive emotional processing mechanisms. Because her childhood needs for love and protection were unmet and her authentic emotional experiences were not recognized, she developed persistent feelings of loneliness, helplessness, and reduced self-efficacy. To cope with this sense of being unprotected state, she began to deny and ignore negative emotions from an early age. By portraying herself as strong and unaffected by negative emotions, she avoided confronting her own helplessness and loneliness. Suppression of her genuine feelings did not reduce their impact; instead, it impaired her ability to process her emotions and seek support, thereby exacerbating loneliness and diminished self-efficacy. Lacking the positive experiences of accepting and managing negative emotions—which she perceived as shameful—she became increasingly self-critical and unable to cope independently.

Emotion-focused therapy is a profound transformative process aimed at reconstructing an individual’s relationship with internal emotional experiences. Its mechanisms of action can be understood across several levels:

(1) EFT establishes a safe therapeutic space through a relationship characterized by deep empathy and acceptance. Within this space, the therapist uses empathic attunement and experiential focusing to guide the client in redirecting attention resources away from excessive focus on external events (externally oriented thinking) toward internal somatosensory and interoceptive signals. This process directly targets the “emotional recognition deficits characteristic of alexithymia. Through systematic and guided exposure to interoceptive sensations, EFT reduces fear and avoidance of emotional experiences, thereby enhancing emotional awareness.

(2) Through guided attention and experiential questioning, the therapist assists the client with localization and embodiment of emotional experience—identifying vague discomfort in specific bodily regions and describing its sensory qualities (e.g., “tightness,” “burning,” and “emptiness”). With the support of emotional vocabulary provided by the therapist, they make preliminary connections are formed between these bodily sensations and specific basic emotions (e.g., sadness, anger, fear, and shame). This process supports the construction of missing “emotional concepts and directly addresses “emotional description deficits, enabling emotional experiences to enter conscious awareness and undergo meaning-making.

(3) Through empathic validation and emotional regulation techniques, the therapist helps the client remain within the “window of tolerance” for emotional work, preventing emotional overwhelm. Building on this foundation, EFT’s core lies in transforming maladaptive emotional schemas. These schemas typically involve inadequately processed core emotions linked to early attachment trauma. Through tasks such as empty chair dialogues or dual-chair dialogues, therapists guide clients to access, activate, and fully express these blocked core emotions (e.g., fear of abandonment and unacknowledged anger). Within the therapeutic encounter, new adaptive emotional responses emerge, such as transforming anger over injustice into self-affirmation, or sorrow over loss into a desire for connection. This transformative process repairs rigid emotional memory networks, shifting the client from emotional control to flexible use of emotional information to guide action.




Narrative reconstruction and self-integration

As emotional recognition and regulation abilities improve, EFT further assists clients in narrative reconstruction. Clients integrate newly acquired emotional understanding into their life stories. Past experiences that were previously inexpressible—manifesting only as physical symptoms or chaotic behaviors—can now be explained through coherent narratives incorporating emotional motivations and inner needs. For example, “unexplained abdominal pain” may be reframed as “an expression of suppressed anger in stressful situations.” This process enhances self-coherence and agency, marking a key milestone in recovery from affective disorders (21, 22). Although we only report TAS-20 total scores are reported in Table 2, inspection of the subscales indicated reductions across difficulty identifying feelings (DIF), difficulty describing feelings (DDF), and externally oriented thinking (EOT), consistent with the focus of EFT on improving emotional recognition, emotional language, and shifting attention from externally oriented thinking toward internal emotional awareness. The observed reductions across all TAS-20 subscales (DIF, DDF, and EOT), although only total scores are presented in Table 2, further corroborate the EFT treatment model. This pattern of improvement mirrors the therapeutic focus on fostering emotional identification, cultivating expressive capacity, and reorienting attention from external events to internal emotional experience.

A study of 116 patients with major depressive disorder and 540 control subjects explored the relationship between individual alexithymia and depression. Alexithymia was assessed using the TAS-20, and depression was evaluated using the Beck Depression Inventory (BDI). The results showed that the severity of depression severity was significantly correlated with alexithymia. In addition, BDI scores increased or decreased proportionally with changes in TAS-20 scores in both groups (23, 24). This study emphasizes the role of emotional perception, emotional expression, and emotional experience, as well as the avoidance processes triggered by anticipated fear. The observation results include changes associated with accessing core emotions such as shame, fear, and loneliness, as well as the transformation of changing these emotions through the development of self-compassion and assertive anger (25). The clinical application of EFT warrants further promotion; however, the optimal treatment duration requires additional clarification to support more efficient application of clinical implementation in the future.





Limitations and future research directions

This study also has several limitations. First, it involved only a single case, and although there is evidence supporting the treatment effect, empirical research in larger populations is still needed. Second, the measurement tools used in this study were self-report scales, which may lack objectivity. Third, this study cannot exclude expectancy effects. Fourth, the study did not employ a double-blind design. Future studies should attempt to examine the therapeutic effects of this counseling approach in large, cross-cultural randomised controlled trials. In addition, given the complexity of patient profiles, future research may explore combining EFT with additional techniques and methods. By integrating the strengths of multiple approaches, it is anticipated that more comprehensive and effective counseling strategies may be developed for individuals who are struggling with depression. Furthermore, combining cognitive neuroscience methods to explore the neural mechanisms underlying treatment effects may provide valuable insights for future research.





Patient perspective

Throughout treatment, the patient progressed from primarily describing external events and struggling to articulate emotions to identifying feelings in specific situations—for example, recognizing anxiety through physical signs such as rapid breathing. She learned to understand her emotions, apply self-regulation strategies, and reduce the duration of distressing emotional episodes. Notably, she began to actively engage in interpersonal communication and conflict resolution rather than avoidance. This progress fostered a sustained sense of improvement and renewed hope for the future.






Conclusion

In this case, EFT techniques effectively alleviated the patient’s depressive symptoms. By focusing on bodily sensations and employing exploratory techniques, the patient overcame her avoidance and denial of emotions and gradually connected with her authentic emotional experiences. Reflection on emotional cues clarified her inner needs and enhanced self-understanding. The empty-chair technique was effective in addressing unresolved emotional issues. Nevertheless, future research should further explore the efficacy of EFT and its mechanisms of action across different populations.
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Objective

This study aims to investigate the relationship between parental psychological control and nonsuicidal self-injury among adolescents in boarding schools and to examine the mediating role of cyberbullying victimization in this relationship.





Methods

This study included 378 adolescents from boarding schools and utilized the Parental Psychological Control Scale, the Cyberbullying Victimization Scale, and the Nonsuicidal Self-injury Scale.





Results

Parental psychological control was significantly positively correlated with nonsuicidal self-injury among adolescents in boarding schools. Cyberbullying victimization mediated the relationship between parental psychological control and nonsuicidal self-injury (indirect effect = 0.017, SE = 0.008 [95% CI = 0.003, 0.034]).





Conclusions

This finding highlights that nonsuicidal self-injury among adolescents in boarding schools results from the combined effect of distal family factors (e.g., parental psychological control) and proximal cyber stress (e.g., cyberbullying victimization), providing a reference for future targeted interventions.





Keywords: adolescents, boarding school, cyberbullying victimization, non-suicidal self-injury, parental psychological control


Nonsuicidal self-injury is defined as the deliberate and intentional harm to one’s own body tissue without the intent to die (1). Adolescence is a peak period for nonsuicidal self-injury. A meta-analysis spanning 41 countries revealed that the lifetime prevalence of nonsuicidal self-injury among adolescents is as high as 16.9% (2). Nonsuicidal self-injury is not only a significant risk factor for adolescent mental health problems but also a strong predictor of suicide (3–5). Thus, identifying the risk factors for nonsuicidal self-injury among adolescents is of paramount importance.

Previous studies have predominantly focused on general adolescent samples (6, 7), with insufficient attention to adolescents in boarding schools. The unique ecological environment of boarding schools poses numerous challenges for these adolescents in their adjustment process. Therefore, the present study focuses on adolescents in boarding schools to explore the relationship between parental psychological control and nonsuicidal self-injury, as well as the mediating role of cyberbullying victimization, thereby uncovering the underlying pathways of risk transmission within this specific population.




Parental psychological control and nonsuicidal self-injury

Parental psychological control refers to parental behaviors that are intrusive and manipulative of children’s thoughts, feelings, and attachment to parents (8). According to ecological systems theory, the family, as a key microsystem in adolescent development, exerts a direct and lasting influence on adolescents (9). Previous research has revealed a close association between parental psychological control and adolescent problem behaviors (10, 11). According to the self-determination theory (12), parental psychological control may thwart adolescents’ basic psychological needs, particularly the need for autonomy. When these needs are frustrated, adolescents are likely to experience negative emotions, which in turn may increase the risk of nonsuicidal self-injury (13–15). Moreover, existing research has confirmed that parental psychological control is a significant risk factor for adolescent nonsuicidal self-injury (16, 17). For example, in a sample of 1,006 Chinese adolescents, Huang et al. (17) found that parental psychological control was significantly positively associated with nonsuicidal self-injury. Similarly, Guo et al. (16) found that parental psychological control was a risk factor for nonsuicidal self-injury among adolescents. Grounded in ecological systems theory (9) and self-determination theory (12), and supported by empirical evidence, the following hypothesis is proposed:

Hypothesis 1: Parental psychological control is significantly positively correlated with nonsuicidal self-injury.





Cyberbullying victimization as a potential mediator

Cyberbullying refers to the actions of an individual or a group using online platforms to repeatedly send hostile or aggressive messages to others with the intent to cause harm or discomfort (7, 18, 19). There is evidence supporting the mediating role of cyberbullying victimization between parental psychological control and adolescent nonsuicidal self-injury. First, cyberbullying victimization has been empirically identified as a significant risk factor for adolescent nonsuicidal self-injury (7, 20, 21). For example, in a study of 1,102 Chinese adolescents, Yu et al. (7) found that cyberbullying victimization was positively correlated with nonsuicidal self-injury. Second, previous research has confirmed the association between parental psychological control and cyberbullying victimization. For example, in a study of 2,445 Chinese adolescents, Ren et al. (22) found that parental psychological control was positively correlated with cyberbullying victimization. Moreover, according to the integrated theoretical model of the development and maintenance of nonsuicidal self-injury (23), parental psychological control leads to adolescents’ vulnerability in interpersonal interactions, thereby raising their risk of experiencing cyberbullying. To alleviate the distress caused by cyberbullying victimization, these adolescents may resort to nonsuicidal self-injury.

Additionally, existing research has confirmed that traditional bullying victimization plays a significant mediating role between parental psychological control and nonsuicidal self-injury among adolescents (24). With the increasing online nature of adolescents’ social activities, cyberbullying has become more prominent. Relevant studies have shown that the prevalence of cyberbullying victimization among children and adolescents ranges from 13.99% to 57.5% (25). Despite this, the mediating role of cyberbullying victimization in the relationship between parental psychological control and nonsuicidal self-injury has not been fully explored. The present study aims to examine this mediating role to gain a more comprehensive understanding of the underlying mechanisms of the relationship. Grounded in the integrated theoretical model of the development and maintenance of nonsuicidal self-injury (23) and supported by empirical evidence, the following hypothesis is proposed:

Hypothesis 2: Cyberbullying victimization will mediate the association between parental psychological control and nonsuicidal self-injury.





The present study

The present study examined the relationship between parental psychological control and nonsuicidal self-injury (Hypothesis 1) and further tested whether cyberbullying victimization mediates the relationship between parental psychological control and nonsuicidal self-injury (Hypothesis 2). Figure 1 presents the proposed model.

[image: Conceptual diagram illustrating the relationships among three factors: parental psychological control leads to cyberbullying victimization, which in turn leads to non-suicidal self-injury; a direct path also links parental psychological control to non-suicidal self-injury.]
Figure 1 | Proposed mediation model.





Method




Participants

A total of 378 Chinese adolescents from boarding schools were included in this study, all of whom were junior high school students. Among them, 198 were boys (52.4%) and 180 were girls (47.6%). In terms of place of residence, 195 participants were from rural areas (51.6%) and 183 were from urban areas (48.4%). Regarding the left-behind status, 145 were left-behind children (38.4%) and 233 were not left-behind children (61.6%). The adolescents ranged in age from 12 to 15 years old (Mage = 12.97; SD = 0.51).






Procedure

This study was approved by the Academic Ethics Review Board of the author’s university. Informed consent was obtained from participants and their parents/guardians prior to data collection. All participants were informed that their participation was completely voluntary and that they had the right to withdraw at any time.





Measures




Parental psychological control

Parental psychological control was measured using the Parental Control Scale (26). This scale includes 10 items (e.g., “My parents often try to change the way I think about or feel about things.”) rated on a five-point scale (1 = never like this to 5 = always like this). The measure is calculated using the average score of 10 items, with higher scores indicating a higher level of parental psychological control. In this study, Cronbach’s alpha was 0.94.





Cyberbullying victimization

Cyberbullying victimization was measured using the Cyberbullying Subscale of the Revised Chinese Version of the Delaware Bullying Victimization Scale (27). This scale includes four items (e.g., “A student sent me a mean or hurtful message through email, text message, WeChat, QQ, or a similar electronic communication method.”) rated on a six-point scale (1 = never to 6 = every day). The measure is calculated as the average score of the four items, with higher scores indicating a higher level of cyberbullying victimization. In this study, Cronbach’s alpha was 0.86.





Nonsuicidal self-injury

Nonsuicidal self-injury was measured by selecting 12 nonsuicidal self-injury behaviors (28) from the Deliberate Self-Harm Inventory Scale (29). This scale includes 12 items (e.g., “biting yourself”) rated on a six-point scale (0 = never to 5 = 5 or more times). The measure is calculated using the average score of the 12 items, with higher scores indicating a higher level of nonsuicidal self-injury. In this study, Cronbach’s alpha was 0.89.





Control variables

According to existing research, gender and age impact nonsuicidal self-injury (30, 31). Therefore, gender and age were included in our analysis as control variables.






Statistical analyses

We used SPSS 27.0 to generate descriptive statistics. We adopted Model 4 of the PROCESS for SPSS to examine whether cyberbullying victimization mediated the association between parental psychological control and nonsuicidal self-injury. Given that the missing data constituted less than 1%, a normality test was performed. The results revealed a skewed distribution of the data; consequently, median imputation was used to address the missing values.






Results




Preliminary analyses

Table 1 shows the means, standard deviations, and correlation coefficients for all study variables. Parental psychological control was positively associated with both cyberbullying victimization and nonsuicidal self-injury. In addition, cyberbullying victimization was positively associated with nonsuicidal self-injury.


Table 1 | Descriptive statistics and correlations for all variables.
	Variable
	1
	2
	3
	4
	5



	1. Gender
	1.00
	 
	 
	 
	 


	2. Age
	0.11*
	1.00
	 
	 
	 


	3. Parental psychological control
	− 0.06
	0.02
	1.00
	 
	 


	4. Cyberbullying victimization
	0.02
	0.04
	0.12*
	1.00
	 


	5. Nonsuicidal self-injury
	− 0.13*
	0.08
	0.23***
	0.33***
	 


	Mean
	0.52
	12.97
	2.41
	1.07
	0.15


	SD
	0.50
	0.51
	0.96
	0.32
	0.44





Gender was dummy coded as 1 = boy, 0 = girl.

*p < 0.05; ***p < 0.001.







Mediation effect of cyberbullying victimization

Figure 2 shows the results obtained from the mediation model. After controlling for gender and age, parental psychological control positively predicted cyberbullying victimization (b = 0.04, β = 0.12, SE(b) = 0.02, p < 0.05), which in turn positively predicted nonsuicidal self-injury (b = 0.42, β = 0.31, SE(b) = 0.07, p < 0.001). The bias-corrected percentile bootstrap method showed a significant mediating effect of cyberbullying victimization in the relationship between parental psychological control and nonsuicidal self-injury (indirect effect = 0.017, SE = 0.008 [95% CI = 0.003, 0.034]). Details shown in Table 2.

[image: Path diagram illustrating relationships among parental psychological control, cyberbullying victimization, and non-suicidal self-injury with standardized regression coefficients: parental psychological control to cyberbullying victimization is 0.04, to non-suicidal self-injury is 0.08, and cyberbullying victimization to non-suicidal self-injury is 0.42.]
Figure 2 | Mediational analysis of cyberbullying victimization in the association between parental psychological control and nonsuicidal self-injury. *p < 0.05; ***p < 0.001.


Table 2 | Mediating effect of cyberbullying victimization in the relationship between parental psychological control and nonsuicidal self-injury.
	
	Model 1 (CV)
	Model 2 (NSSI)


	b
	β
	t (b)
	95% CI (b)
	b
	β
	t (b)
	95% CI (b)



	Gender
	0.01
	0.02
	0.43
	[− 0.05, 0.08]
	− 0.12
	− 0.14
	− 2.86**
	[− 0.20, − 0.04]


	Age
	0.03
	0.04
	0.81
	[− 0.04, 0.09]
	0.08
	0.09
	1.89
	[0.00, 0.16]


	PPC
	0.04
	0.12
	2.38*
	[0.01, 0.07]
	0.08
	0.19
	3.90***
	[0.04, 0.13]


	CV
	 
	 
	 
	 
	0.42
	0.31
	6.48***
	[0.29, 0.55]


	R2
	0.02
	0.17


	F
	2.13
	19.15***





Sample size N = 378. Gender was dummy coded as 1 = boy, 0 = girl.

PPC, parental psychological control; CV, cyberbullying victimization; NSSI, nonsuicidal self-injury.

*p < 0.05; **p < 0.01; ***p < 0.001.








Discussion

Based on the ecological systems theory (9), the self-determination theory (12), and the integrated theoretical model of the development and maintenance of nonsuicidal self-injury (23), this study investigated the relationship between parental psychological control and nonsuicidal self-injury among adolescents in boarding schools and examined the mediating role of cyberbullying victimization in this relationship. The results indicated that parental psychological control was significantly positively correlated with nonsuicidal self-injury, and cyberbullying victimization partially mediated the relationship between parental psychological control and nonsuicidal self-injury.




Relationship between parental psychological control and nonsuicidal self-injury

The findings supported Hypothesis 1: this study found a significant positive correlation between parental psychological control and nonsuicidal self-injury among adolescents in boarding schools. This result is consistent with previous research findings, further substantiating that parental psychological control is a key risk factor for nonsuicidal self-injury in adolescents (16, 17). Additionally, this study focused on adolescents in boarding schools. According to self-determination theory (12), excessive parental psychological control may suppress the basic psychological needs of adolescents in boarding schools (such as the need for autonomy), thereby increasing the risk of nonsuicidal self-injury (15). The study results suggest that educators in boarding schools need to pay particular attention to the psychological interactions between students and their parents, as well as the potential impact of these interactions on students’ nonsuicidal self-injury behaviors.





The mediating role of cyberbullying victimization

The findings supported Hypothesis 2, which posits that cyberbullying victimization mediates the association between parental psychological control and nonsuicidal self-injury. This indicates that cyberbullying victimization is a key bridge linking parental psychological control to nonsuicidal self-injury among adolescents in boarding schools. Adolescents experiencing parental psychological control may develop avoidance motivation, making them more susceptible to cyberbullying (32). Additionally, the negative emotional experiences triggered by cyberbullying victimization may prompt adolescents to engage in nonsuicidal self-injury as a way of coping with these emotions (7).

Although the effect size of the mediating effect in this study is relatively small, its significance cannot be overlooked. This study empirically reveals a complete chain of risk transmission from “family risk” (parental psychological control) through “cyber risk” (cyberbullying victimization) to “maladaptive behavior” (nonsuicidal self-injury), providing important evidence for understanding nonsuicidal self-injury behavior.

This study not only empirically revealed the chain of effects —”parental psychological control→cyberbullying victimization→nonsuicidal self-injury”—but also strengthened the empirical basis of the integrated theoretical model of the development and maintenance of nonsuicidal self-injury (23) for the specific group of boarding school adolescents. Additionally, these findings provide clear direction for interventions targeting nonsuicidal self-injury among adolescents in boarding schools. The results suggest that educators in boarding schools should enhance supervision of adolescents’ online behavior and actively foster a healthy online environment to reduce the occurrence of cyberbullying. Meanwhile, by conducting mental health education courses, educators can teach students skills in stress management and emotion regulation, thereby effectively reducing the risk of nonsuicidal self-injury in this population.





Limitations and future directions

This study had several limitations. First, reliance solely on adolescents’ self-reports for all assessments may have led to inflated associations due to common method bias. Future research should include data from multiple sources, such as parents and class teachers, to reduce this bias. Second, given the cross-sectional nature of this study, causal inferences regarding the relationships among the variables cannot be made. Future research should consider adopting a longitudinal design to investigate further the relationships among parental psychological control, cyberbullying victimization, and nonsuicidal self-injury. Third, due to the significant deviation from the Hardy–Weinberg equilibrium in the genotype distribution data, this study was unable to examine the moderating effect of the 5-HTR2A gene rs6313 polymorphism as initially planned. Future research needs to explore the moderating role of genetic factors to gain a more comprehensive understanding of the relationship between parental psychological control, cyberbullying victimization, and nonsuicidal self-injury among adolescents. Fourth, although this study emphasizes the mediating role of cyberbullying victimization, the reported mediating effect size is small, suggesting that other stronger mediating variables between parental psychological control and nonsuicidal self-injury may not have been included in the model. For example, basic psychological needs (15) and depression (13) may also be important mediating variables. Future research should consider these alternative or parallel mechanisms to achieve a more comprehensive understanding of this relationship.






Conclusions

This study explores the association between parental psychological control and nonsuicidal self-injury among adolescents in boarding schools, as well as the role of cyberbullying victimization in this relationship. The results highlight the mediating effect of cyberbullying victimization between parental psychological control and nonsuicidal self-injury. These findings not only enhance our understanding of the etiology of nonsuicidal self-injury but also provide references for future intervention strategies.
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Introduction: Secure attachment develops in early relationships between infants and their caregivers, providing a foundation for emotional security and mental health across the lifespan. In contrast, insecure attachment is associated with maladaptive stress response and an increased risk of both internalizing and externalizing mental health problems. This study examined the association between attachment (in)security and psychopathology in children with type 1 diabetes (T1D) compared with healthy peers. We also considered caregivers’ attachment security and traumatic life events to better understand interacting biopsychosocial factors in children living with a chronic illness.
Methods: A group of children with T1D (N = 101) and a group of healthy control children (N = 106) aged 8–15 years and one of their parents were included in the study. A Child Attachment Interview (CAI) was conducted with the children and a Relationship Structures Questionnaire (ECR-RS) with the parents to assess their attachment security. Stressful life events in the children’s lives were recorded using a questionnaire on the traumatic events (LITE). The children’s psychopathology was assessed using the Child Behavior Checklist (CBCL) and the Youth Self-Report (YSR). Descriptive analyses and linear regression models were used to analyze the data.
Results: Fifty-nine percent of children had secure attachment, 39% were dismissing, and 2% preoccupied; 16% were classified as disorganized. No significant difference in psychopathology was found between children with T1D and their healthy peers. However, insecure/disorganized attachment was associated with higher psychopathology scores. Simple regression showed positive associations between psychopathology and child attachment insecurity, maternal attachment anxiety, and traumatic life events. A more complex model revealed that male sex, the presence of T1D, maternal attachment anxiety in older children, and the interaction between maternal attachment anxiety and traumatic life events were significantly associated with higher levels of psychopathology.
Conclusion: Children with insecure, particularly disorganized, attachment showed higher levels of psychopathology. However, when interaction effects were considered, other factors—such as sex, parental attachment, traumatic life events, and chronic illness—emerged as stronger predictors. These findings highlight the importance of attachment- and trauma-informed care that addresses multiple risk factors to support child and family mental health.
Clinical trial registration: ClinicalTrials.gov, NCT02575001.
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 attachment security; child/adolescent; psychopathology; stressful life events; type 1 diabetes


1 Introduction

Interaction with an empathetic and attentive caregiver in the first years of life enables a child to develop a secure attachment, defined as an organized attachment representation characterized by expectations of caregiver availability, responsiveness, and emotional support, and reflected in positive mental representations of self and others. In contrast, insecure attachment reflects an attachment representation shaped by inconsistent, unavailable, or rejecting caregiving, resulting in negative expectations regarding the self and attachment figures (Bretherton and Munholland, 2008). Children with insecure attachment are more likely to struggle with adapting to environmental challenges and are at increased risk for internalizing and externalizing psychopathology (Brumariu and Kerns, 2010; Fearon et al., 2010). In stressful situations, insecurely attached individuals tend to rely on secondary attachment strategies: hyperactivation, involving intense pursuit of closeness coupled with mistrust of the attachment figure, often leading to heightened distress and anger; or deactivation, characterized by avoidance of closeness, denial of support needs, and emotional withdrawal (Fearon et al., 2010). These less adaptive strategies reflect impaired self-regulation, which constitutes a transdiagnostic vulnerability for psychopathology (Groh and Narayan, 2019; Messina et al., 2023).

According to standardized measures, insecure attachment is subclassified into three categories reflecting different strategies for regulating attachment needs: avoidant (dismissing), anxious (preoccupied), and disorganized (Shmueli-Goetz et al., 2008). Disorganized attachment is characterized by a lack of a coherent strategy for seeking comfort and regulating distress in the presence of an attachment figure. It is frequently observed in children exposed to maltreatment, trauma, or frightening or frightened caregiving and has been consistently associated with an increased risk for later psychopathology (Green and Goldwyn, 2002).

Type 1 diabetes (T1D) is one of the most common chronic diseases in childhood, and its incidence continues to rise worldwide (Atkinson et al., 2014; Patterson et al., 2019). Managing T1D requires strict adherence to treatment, lifestyle adjustments, and continuous monitoring to prevent acute and chronic complications (Turin and Drobnič, 2021). These management demands represent a significant source of psychological stress for children, as well as their caregivers, whose own attachment representations may influence how effectively they regulate stress and provide support (Turin et al., 2021; Klemencic et al., 2023). Mothers of children with T1D were frequently reporting the presence of post-traumatic stress symptoms that can persist for years (Rechenberg et al., 2017). Previous studies have yielded inconsistent findings regarding the prevalence of mental health issues in children and adolescents with T1D compared to healthy controls: some large surveys report higher rates of depression, anxiety, and eating disorders, whereas others report similar or lower rates, despite consistent evidence that psychopathology undermines effective diabetes management (Butwicka et al., 2015; Sivertsen et al., 2014). Because insecure attachment, particularly disorganized attachment, has been associated with higher rates of psychopathology (Green and Goldwyn, 2002), this raises the question of whether similar associations may be observed in children with T1D, particularly in the context of chronic illness–related stress and caregiving quality shaped by caregivers’ stress regulation and attachment representations. A few previous studies have examined the relationship between child attachment and T1D outcomes. Rosenberg and Shields, in a pilot study of 31 families of adolescents with T1D, found a positive correlation between maternal reports of the child’s secure attachment and metabolic control (HbA1c) (Rosenberg and Shields, 2009). Costa-Cordella et al. (2020) included 77 mother–child pairs and found that children’s secure attachment correlated with better glycaemic control, but only in boys, suggesting potential sex differences in the impact of attachment on diabetes management. In our previous work, we observed that suboptimal glycaemic control occurred in boys who were insecurely attached and in securely attached girls, possibly reflecting differences in diabetes care responsibilities within trusting parent–child relationships.

Drawing on these assumptions and our prior theoretical and empirical work, we hypothesized that insecure attachment, in combination with stress imposed by T1D on both children and their caregivers, may increase the risk of psychopathology (Turin and Drobnič, 2021; Turin et al., 2021; Klemencic et al., 2023). Accordingly, the present study aimed to examine the relationship between attachment quality and psychopathology in children with T1D compared to healthy peers. Attachment was conceptualized using two distinct constructs: child attachment, reflecting the child’s attachment representations toward the caregiver, and caregiver attachment, representing caregivers’ own attachment representations and relational patterns shaped by experiences with their own caregivers or other significant attachment figures. Within a biopsychosocial framework, exposure to traumatic life events was included as an additional factor relevant to child psychopathology (Turin and Drobnič, 2021; Turin et al., 2021; Klemencic et al., 2023).



2 Materials and methods


2.1 Participants and procedures

We conducted a case–control observational study that included all eligible children from the Slovenian National Registry of Childhood T1D and their parents or caregivers, as well as a healthy control group of peers. The main inclusion criteria for the cases were an age between 8 and 15 years and a duration of T1D of more than 1 year. The exclusion criteria were intellectual disability and active psychosis. We invited the study group by mail, followed by a telephone invitation by their diabetologist before attending the regular three-monthly check-up. The control group consisted of children of the same age group who did not have T1D. They attended five randomly selected elementary school from across the country. The nature of the study was explained to the parents and children by one of the researchers or school counsellors. Parents were also given a written information sheet explaining the study.

Inclusion in the survey began in July 2015 and ended in December 2019. The invitation was sent to 124 families of children with T1D, 101 chose to participate. 380 children and one of their parents or caregivers were invited to the control group, 115 chose to participate, 9 of whom withdrew during the study. Participation was voluntary and anonymous, and all participants and their parents signed a consent form prior to participation. The recording of the interviews and the assessments were conducted at the university pediatric clinic (the cases) or at school before the start of classes (control group).



2.2 Measures


2.2.1 Attachment representations

Child attachment representations were measured using a semi-structured interview, whereas caregivers’ attachment representations—reflecting their own attachment-related experiences with their caregivers or other significant attachment figures—were measured using a questionnaire.



2.2.2 Child attachment interview (CAI)

The CAI is a narrative-based psychological instrument to assess children’s and adolescents’ internal working models of attachment (Shmueli-Goetz et al., 2008). Children are asked to describe and reflect on their current attachment relationships. The interview is intended for 8- to 15-year-olds. It is assessed by analyzing interview transcripts and video recordings. Children or adolescents are then classified in a two-way classification as securely or insecurely attached, in a three-way classification as secure, preoccupied, or dismissing, and in a four-way classification as secure, preoccupied, dismissing, or disorganized (Shmueli-Goetz et al., 2008). Due to the small sample size, only two-way classifications were used in all analyses; similar decisions have been made by other researchers (Costa-Cordella et al., 2020; Bizzi et al., 2021). In addition, disorganization was used as an independent variable in our models. The protocols were scored by three independent accredited coders, who showed high inter-rater reliability as previously reported (Turin et al., 2021).



2.2.3 Relationship structures questionnaire (ECR-RS)

This questionnaire contains nine questions to assess attachment to each of the four attachment figures: both parents, partner, best friend. The general attachment is calculated as the average of the results for all figures (Rocha et al., 2017). Within each relationship domain, the questionnaire assesses two dimensions: attachment-related anxiety (how worried the person is that the attachment figure might reject them) and attachment-related avoidance (what kind of strategies the person uses to regulate their attachment behavior in the relationship context, from comfort with using others as a secure base and “safe haven” to discomfort with closeness and dependence) (Fraley and Hudson, 2017). The securely attached person scores low on both dimensions. The reliability for the dimensions is high to excellent (Cronbach’s alpha above 0.7 for various attachment figures and areas) (Rocha et al., 2017). The questionnaire in our research was completed by one of the parents.



2.2.4 Questionnaire of general sociodemographic data

The questionnaire contained 27–30 questions (the latter for parents of children with T1D, including questions on T1D management) covering general demographic and family characteristics. It was administered to parents or caregivers and included items on sex, age of the child, parents’ age, education and employment status, size of the town of residence, presence of chronic or mental illness in parents, death in the family, and related factors. The questionnaire was adapted from a risk-factor questionnaire that has been used in Slovenia since 1996 (Drobnič Radobuljac et al., 2009). A shortened version of the questionnaire was used, with additional questions on T1D management (duration of T1D, most recent glycated haemoglobin (HbA1c) level, use of an insulin pump), current health status, and development during the first year after birth. The questionnaire in our research was completed by one of the parents.



2.2.5 Child behavior checklist (CBCL)

The CBCL is a validated instrument for the assessment of psychopathology in children and adolescents (Copyright 2007, T.M. Achenbach ASEBA, University of Vermont, 1 South Prospect St. Burlington, VT 05401-3456)1. The questionnaire contains 170 questions and is administered in three slightly adapted formats to parents (CBCL/6-18), adolescents aged 11 and older (YSR) and teachers (TRF). The questionnaire has been validated and officially translated into Slovenian. The questions are grouped to assess the presence of various symptoms, which are presented in scales. The eight Achenbach scales that are most used are: Anxiety/Depression, Withdrawal/Depression, Somatic Complaints, Difficulties in Social Relationships, Thought Disorders, Attention Disorders, Rule Violations, and Aggressive Behavior, which are further divided into groups of internalizing, externalizing, and other symptoms (Achenbach et al., 2008). CBCL and YSR scales show strong psychometric properties, with internal consistency coefficients (Cronbach’s α) typically ranging from 0.71 to 0.97 across syndrome and broadband scales, and test–retest correlations from 0.74 to 0.97, indicating high reliability and stability over time (Achenbach and Rescorla, 2001). The CBCL questionnaire in our research was completed by one of the parents and the YSR by children aged 11 and older.



2.2.6 Lifetime incidence of traumatic events (LITE)

It allows assessment of the number of traumatic life events (e.g., car accident, death in the family, violence, sexual abuse, robbery) a person’s life and their emotional involvement at the time of the event and at the time of completing the questionnaire. The instrument is available in two formats: for children and for parents (LITE-Y, LITE-P). It’s test–retest reliability in the Swedish population for the total scale was found to be 0.76, and kappa per item ranged between 0.33 and 0.86 (Nilsson et al., 2010). The questionnaire was officially translated for the purposes of the survey and validated in the Slovenian population, where retest reliability for individual scales was r = 0.469–0.639 (ρ = 0.443–0.636), but higher for individual items (κ = 0.263–0.821) (Uršič et al., 2021). The questionnaire in our research was completed by one of the parents.




2.3 Statistical analysis

We performed descriptive comparisons between cases and controls in terms of age, sex, attachment classification and psychopathology, as well as comparisons between the securely and insecurely attached groups and the female and male sex in terms of psychopathology. T-tests for independent samples, Mann–Whitney U-tests, Pearson chi-square tests and Fischer exact tests were used in the IBM SPSS statistical package for continuous or categorical variables. The linear regression model in SPSSS and the statistical program R were then used to predict psychopathology (CBCL). The independent variables used in the models were: T1D, a dichotomous attachment classification (secure or insecure), presence of disorganized attachment, attachment-related anxiety of the parents (ECR-RS anxiety) and stressful life events of the child (LITE-P). In a second phase, sex, age, and interactions between the variables were added as described above.

Before multivariate modeling, we assessed bivariate associations between psychopathology (CBCL) and the following candidate predictors: T1D, attachment classification (secure vs. insecure), disorganized attachment, parental attachment-related anxiety (ECR-RS anxiety), child stressful life events (LITE-P), age, and sex. Multivariate linear regression models were used to assess the correlations between the independent variables and psychopathology. The independent variables were selected according to two criteria: (i) statistically significant relationship with the dependent variable and (ii) selection of variables based on theoretical background (enter method)—T1D, child attachment classification (secure/insecure) and disorganized attachment, parental attachment-related anxiety (ECR-RS anxiety), and child stressful life events (LITE-P). Second, the stepwise procedure was used to better understand the relationships between additional predictors influencing the presence of psychopathology. In the stepwise procedure, our model included all main effect terms and all combinations between pairwise variables as interaction terms. The stepwise procedure was described in our previous reports (Turin et al., 2021). Age was entered as a continuous variable. For significant interactions involving continuous moderators, we used simple slope analyses to estimate conditional effects at the mean of the moderator and at ±1 SD.




3 Results

The questionnaires intended for parents were, in most cases, completed by mothers (17% by fathers and one by a grandmother).


3.1 Demographic data

207 children aged 8–15 years (mean 11.74 ± 2.08) took part in the study. 101 children had T1D (49.5% female), and 106 children (55.7% female) were healthy controls. There were no statistically significant differences between the groups of children with T1D and their healthy peers in terms of demographic data and attachment security, the only difference was the educational level of both parents, which was statistically significantly higher in the control group (p < 0.01) (Table 1) (Turin et al., 2021). This comparison has been previously reported (Turin et al., 2021). The comparison of the two groups also showed no statistically significant differences in terms of psychopathology in all categories assessed by CBCL or YSR (p > 0.05) (Table 2).


TABLE 1 Comparison of general demographic data between groups of children with T1D and healthy controls. Adapted with permission from Turin et al. (2021), licensed under CC BY.


	Characteristic
	Children with T1D
	Controls
	
p




	N = 101
	N = 106

 

 	Age in years 	11.8 ± 2.1 	11.6 ± 2.1 	0.656


 	Female gender 	50 (49.5) 	59 (55.7) 	0.375


 	Duration of T1D in years 	5.2 ± 3.4 	/ 	/


 	Age of mother in years 	41.1 ± 5.1 	42.3 ± 4.4 	0.112


 	Age of father in years 	43.9 ± 6.3 	45.1 ± 5.7 	0.053


 	Divorced family/living with one parent/living outside the family 	N = 96
 19 (19.8) 	N = 102
 15 (14.7) 	0.251


 	Mother education level
 Finished secondary school
 Finished university 	N = 93
 48 (51.6)
 22 (23.7) 	N = 101
 18 (17.8)
 70 (69.3) 	0.0001


 	Father education level
 Finished secondary school
 Finished university 	N = 93
 57 (61.3)
 15 (16.1) 	N = 98
 32 (32.7)
 45 (45.9) 	0.0001


 	Mother employed 	N = 94
 80 (85.1) 	N = 99
 93 (93.9) 	0.068


 	Father employed 	N = 93
 81 (87.1) 	N = 98
 92 (93.9) 	0.600


 	CAI
 CAI Secure 	N = 101
 65 (64.4) 	N = 106
 56 (52.8) 	0.093


 	CAI Insecure
 Dismissing
 Preoccupied*
 Disorganized 	36 (35.6)
 25 (24.7)
 0*
 11 (10.9) 	50 (47.2)
 29 (27.4)
 0*
 21 (19.8) 	0.093
 0.670
 0.076


 	LITE–S 	N = 95
 2.7 ± 1.8 	N = 101
 2.9 ± 1.8 	0.375


 	ECR-RS
 ECR-RS avoidance
 ECR-RS anxiety 	N = 93
 2.6 ± 0.9
 1.8 ± 0.9 	N = 101
 2.5 ± 0.9
 1.5 ± 0.7 	0.841
 0.076





Data are n (%) or mean ± SD unless stated otherwise. CAI—child attachment interview, LITE: lifetime incidence of traumatic events (S = student version), ECR-RS—relationship structures questionnaire; ECR-RS avoidance–common score for avoidance in mothers, ECR-RS-anxiety = ECR-RS relationship structures questionnaire–common score for anxiety in mothers, *One (1%) of the cases and three (2.8%) of controls were classified as preoccupied in the 3-way classification but all of them were disorganized in the 4-way classification. Between-group comparisons: T-test, Mann–Whitney U-test, Pearson chi-square test and Fischer’s exact test, statistical significance p < 0.05 (bold).
 


TABLE 2 Comparison of psychopathology between groups of children with T1D and healthy controls.


	CBCL scales
	Children with T1D
	Controls
	
p

	YSR scales
	Children with T1D
	Controls
	
p




	N = 94
	N = 100
		N = 65
	N = 63
	
 

 	CBCL anxious/depressed 	2.80 ± 2.89 (2.00) 	2.34 ± 2.07 (2.00) 	0.462 	YSR anxious/depressed 	5.09 ± 4.46 (4.00) 	5.06 ± 3.98 (4.00) 	0.843


 	CBCL withdrawn/depressed 	1.65 ± 1.86 (1.00) 	1.40 ± 1.79 (1.00) 	0.215 	YSR withdrawn/depressed 	3.22 ± 2.57 (3.00) 	3.11 ± 2.90 (3.00) 	0.587


 	CBCL somatic complaints 	1.24 ± 1.56 (1.00) 	1.46 ± 1.84 (1.00) 	0.306 	YSR somatic complaints 	3.23 ± 2.84 (3.00) 	2.46 ± 2.19 (2.00) 	0.123


 	CBCL social problems 	1.81 ± 2.29 (1.00) 	1.13 ± 1.53 (1.00) 	0.050 	YSR social problems 	2.94 ± 2.60 (2.00) 	2.68 ± 2.56 (2.00) 	0.611


 	CBCL thought problems 	1.31 ± 1.60 (1.00) 	1.74 ± 1.97 (1.00) 	0.171 	YSR thought problems 	3.38 ± 2.80 (3.00) 	4.44 ± 3.50 (4.00) 	0.107


 	CBCL attention problems 	2.99 ± 3.06 (2.00) 	2.84 ± 3.31 (1.00) 	0.460 	YSR attention problems 	4.34 ± 2.80 (4.00) 	5.13 ± 3.66 (4.00) 	0.354


 	CBCL rule-breaking behavior 	1.54 ± 1.98 (1.00) 	1.28 ± 1.57 (1.00) 	0.519 	YSR rule-breaking behavior 	2.66 ± 2.46 (2.00) 	2.76 ± 2.10 (2.00) 	0.518


 	CBCL aggressive behavior 	3.73 ± 3.72 (2.00) 	3.01 ± 3.43 (2.00) 	0.132 	YSR aggressive behavior 	4.91 ± 3.43 (5.00) 	5.54 ± 3.86 (5.00) 	0.433


 	CBCL internalizing problems 	5.67 ± 4.93 (4.00) 	5.07 ± 4.19 (4.00) 	0.467 	YSR internalizing problems 	11.54 ± 8.26 (10.00) 	10.63 ± 7.46 (9.00) 	0.635


 	CBCL externalizing problems 	5.38 ± 5.34 (4.00) 	4.29 ± 4.62 (3.00) 	0.102 	YSR externalizing problems 	7.57 ± 5.24 (7.00) 	8.30 ± 5.34 (7.00) 	0.525


 	CBCL total psychopathology 	18.98 ± 15.34 (14.00) 	16.88 ± 13.24 (14.00) 	0.397 	YSR total psychopathology 	32.94 ± 19.48 (31.00) 	33.63 ± 20.82 (29.00) 	0.934





Data are mean ± standard deviation (median). CBCL = child behavior checklist, YSR = youth self-report. Between-group comparisons: Mann–Whitney U-test.
 

Of the children who took part in the survey, 121 (59%) were securely attached. The majority of insecurely attached children were dismissing (39%) in a 3-way classification. In a 4-way classification, 16% of the children were disorganized (Table 3). Among the securely attached children, there was a higher percentage of girls (62%). The difference was statistically significant (p < 0.01). No additional significant differences were observed between securely and insecurely attached children with respect to general demographic characteristics (Table 4). Disorganization in attachment was statistically significantly associated with parental attachment insecurity (higher scores for attachment anxiety and avoidance, Table 4).


TABLE 3 Distribution of attachment to the mother.


	Two-way classification on CAI
	3-way classification on CAI
	4-way classification on CAI

 

 	Secure: 121 (59%)
 Insecure: 84 (41%) 	Secure: 121 (59%)
 Dismissing: 80 (39%)
 Preoccupied: 4 (2%) 	Secure: 119 (58%)
 Dismissing: 54 (26%)
 Preoccupied: 0 (0%)
 Disorganized: 32 (16%)





Data are N (%). N = 205.
 


TABLE 4 Comparison of general demographic data between groups of securely and insecurely attached children.


	Variable
	CAI 2–way classification
	
p

	CAI 4–way classification
	
p




	Securely attached children
	Insecurely attached children
	Secure/dismissing/preoccupied
	Disorganized



	N = 121 (59%)
	N = 84 (41%)
	N = 173
	N = 32

 

 	Female 	75 (62%) 	33 (39%) 	0.001 	91 (53%) 	17 (53%) 	0.957


 	N = 120 	N = 82 	 	N = 171 	N = 31 	


 	Age in years 	11.60 ± 2.12 	11.88 ± 2.01 	0.394 	11.73 ± 2.08 	11.61 ± 2.09 	0.838


 	N = 114 	N = 77 	 	N = 161 	N = 30 	


 	ECR-RS avoidance 	2.44 ± 0.84 	2.63 ± 1.03 	0.266 	2.44 ± 0.88 	2.93 ± 1.08 	0.010


 	ECR-RS anxiety 	1.61 ± 0.72 	1.66 ± 0.94 	0.581 	1.57 ± 0.77 	1.96 ± 0.97 	0.021


 	N = 121 	N = 84 	 	N = 173 	N = 32 	


 	LITE-S 	2.98 ± 1.73 	2.90 ± 1.74 	0.739 	2.88 ± 1.69 	3.28 ± 1.94 	0.200


 	N = 114 	N = 80 	 	N = 164 	N = 30 	


 	LITE-P 	2.33 ± 1.74 	2.41 ± 1.68 	0.705 	2.30 ± 1.70 	2.73 ± 1.72 	0.164


 	N = 117 	N = 80 	 	N = 67 	N = 30 	


 	Divorced family 	16 (14%) 	16 (20%) 	0.237 	25 (37%) 	7 (23%) 	0.282


 	Mother’s education level 	N = 115 	N = 80 	 	N = 165 	N = 30 	


 	Finished secondary school 	37 (32%) 	29 (36%) 	0.554 	57 (34%) 	9 (30%) 	0.628


 	Finished university 	53 (46%) 	40 (50%) 	0.590 	79 (48%) 	14 (47%) 	0.903


 	Father’s education level 	N = 115 	N = 75 	 	N = 162 	N = 28 	


 	Finished secondary school 	58 (50%) 	30 (40%) 	0.159 	74 (46%) 	14 (50%) 	0.672


 	Finished university 	33 (29%) 	27 (36%) 	0.290 	52 (32%) 	8 (29%) 	0.711


 	N = 115 	N = 79 	 	N = 165 	N = 29 	


 	Mother employed 	104 (90%) 	70 (89%) 	0.681 	147 (89%) 	27 (93%) 	0.744


 	N = 114 	N = 76 	 	N = 162 	N = 28 	


 	Father employed 	105 (92%) 	67 (88%) 	0.363 	149 (92%) 	23 (82%) 	0.152





Data are mean ± SD or N (%); T1D: type 1 diabetes, ECR-RS: relationship structures questionnaire, LITE: lifetime incidence of traumatic events (S = student and P = parent version), CBCL: child behavior checklist, YSR: adolescent version of CBCL. Between-group comparisons: Mann–Whitney U-test, Pearson’s 𝜒2 test, statistical significance p < 0.05 (bold).
 

Based on the preliminary data analysis, which showed a high agreement between children’s attachment to the mother and attachment to the father (95% of children showed the same two-way classification for both parents), only attachment to the mother (N = 205) was used in further analysis to avoid multicollinearity between the independent variables. Thus, two cases were excluded because we only had information on attachment to the father. There was also a moderate association between parents’ attachment anxiety and parents’ attachment avoidance (r (91) = 0.43, p < 0.001). We only included attachment anxiety in our models for the same reason as later, to avoid multicollinearity.



3.2 Security of attachment and psychopathology

When comparing psychopathology, insecurely attached children had higher scores in several categories in the CBCL/YSR, but only the CBCL/YSR category withdrawn/depressed and the CBCL category social problems reached statistical significance (p < 0.05) (Table 5). In the 4-way classification, children classified as disorganized had higher scores in all domains of the CBCL/YSR, many of which reached statistical significance: CBCL/YSR withdrawn/depressed (p < 0.05), CBCL/YSR social problems (p < 0.01), CBCL/YSR internalizing problems (p < 0.05; p < 0.01), CBCL/YSR total score (p < 0.05; p < 0.01), CBCL somatic complaints (p < 0.05), CBCL aggressive behavior (p < 0.05), YSR anxious/depressive (p < 0.01), and YSR thought problems (p < 0.01) (Table 5). The agreement between parents and adolescents (CBCL and YSR for the same scales) measured by the Pearson correlation coefficient was statistically significant in all problem scales, ranging from 0.24 to 0.43 (p < 0.01).


TABLE 5 Comparison of psychopathology between securely and insecurely attached children/adolescents.


	Psychopathology on ASEBA questionnaire
	CAI 2-way classification
	
p

	Psychopathology on ASEBA questionnaire
	CAI 4-way classification
	
p




	Securely attached children
	Insecurely attached children
	Secure/dismissing/preoccupied
	Disorganized



	N = 113
	N = 79
	N = 162
	N = 30

 

 	CBCL anxious/depressed 	2.55 ± 2.53 (2.00) 	2.58 ± 2.50 (2.00) 	0.907 	CBCL anxious/depressed 	2.44 ± 2.37 (2.00) 	3.20 ± 3.12 (2.00) 	0.349


 	CBCL withdrawn/depressed 	1.19 ± 1.47 (1.00) 	1.96 ± 2.15 (1.00) 	0.014 	CBCL withdrawn/depressed 	1.38 ± 1.75 (1.00) 	2.20 ± 2.02 (2.00) 	0.024


 	CBCL somatic complaints 	1.29 ± 1.74 (1.00) 	1.43 ± 1.69 (1.00) 	0.616 	CBCL somatic complaints 	1.19 ± 1.49 (1.00) 	2.17 ± 2.49 (1.50) 	0.042


 	CBCL social problems 	1.09 ± 1.53 (1.00) 	1.94 ± 2.30 (1.00) 	0.026 	CBCL social problems 	1.22 ± 1.70 (1.00) 	2.60 ± 2.60 (2.00) 	0.003


 	CBCL thought problems 	1.38 ± 1.73 (1.00) 	1.76 ± 1.92 (1.00) 	0.153 	CBCL thought problems 	1.46 ± 1.77 (1.00) 	1.93 ± 2.02 (1.50) 	0.178


 	CBCL attention problems 	2.69 ± 3.08 (1.00) 	3.24 ± 3.33 (2.00) 	0.235 	CBCL attention problems 	2.73 ± 3.11 (2.00) 	3.90 ± 3.47 (4.00) 	0.088


 	CBCL rule-breaking behavior 	1.19 ± 1.50 (1.00) 	1.62 ± 1.88 (1.00) 	0.250 	CBCL rule-breaking behavior 	1.28 ± 1.62 (1.00) 	1.83 ± 1.90 (2.00) 	0.138


 	CBCL aggressive behavior 	3.04 ± 3.23 (2.00) 	3.68 ± 3.85 (2.00) 	0.391 	CBCL aggressive behavior 	3.00 ± 3.23 (2.00) 	4.90 ± 4.43 (4.00) 	0.032


 	CBCL internalizing problems 	4.89 ± 4.24 (4.00) 	5.97 ± 4.94 (5.00) 	0.147 	CBCL internalizing problems 	4.99 ± 4.18 (4.00) 	7.23 ± 5.93 (6.00) 	0.048


 	CBCL externalizing problems 	4.32 ± 4.43 (3.00) 	5.30 ± 5.28 (4.00) 	0.353 	CBCL externalizing problems 	4.35 ± 4.48 (3.00) 	6.73 ± 5.98 (6.00) 	0.061


 	CBCL total psychopathology 	16.04 ± 12.56 (14.00) 	20.19 ± 15.75 (15.00) 	0.105 	CBCL total psychopathology 	16.49 ± 12.92 (14.00) 	24.50 ± 17.94 (25.50) 	0.026


 	N = 71 	N = 55 	 	 	N = 109 	N = 17 	


 	YSR anxious/depressed 	5.03 ± 3.99 (4.00) 	5.10 ± 4.38 (4.00) 	0.784 	YSR anxious/depressed 	4.60 ± 3.92 (4.00) 	7.94 ± 4.51 (7.00) 	0.004


 	YSR withdrawn/depressed 	2.72 ± 2.47 (2.00) 	3.71 ± 2.94 (3.00) 	0.040 	YSR withdrawn/depressed 	2.86 ± 2.47 (2.00) 	5.00 ± 3.54 (4.00) 	0.011


 	YSR somatic complaints 	3.11 ± 2.82 (2.00) 	2.55 ± 2.18 (2.00) 	0.333 	YSR somatic complaints 	2.84 ± 2.64 (2.00) 	3.00 ± 2.09 (3.00) 	0.537


 	YSR social problems 	2.85 ± 2.75 (2.00) 	2.73 ± 2.26 (3.00) 	0.850 	YSR social problems 	2.54 ± 2.52 (2.00) 	4.41 ± 2.06 (4.00) 	0.001


 	YSR thought problems 	3.76 ± 2.88 (3.00) 	4.15 ± 3.59 (4.00) 	0.787 	YSR thought problems 	3.60 ± 2.97 (3.00) 	6.06 ± 3.85 (6.00) 	0.008


 	YSR attention problems 	4.59 ± 3.07 (4.00) 	4.95 ± 3.49 (4.00) 	0.633 	YSR attention problems 	4.45 ± 2.97 (4.00) 	6.65 ± 4.30 (5.00) 	0.056


 	YSR rule-breaking behavior 	2.49 ± 1.97 (2.00) 	2.84 ± 2.36 (2.00) 	0.543 	YSR rule-breaking behavior 	2.53 ± 2.05 (2.00) 	3.35 ± 2.62 (3.00) 	0.238


 	YSR aggressive behavior 	5.08 ± 3.35 (5.00) 	5.35 ± 3.88 (5.00) 	0.855 	YSR aggressive behavior 	4.94 ± 3.36 (5.00) 	6.88 ± 4.53 (7.00) 	0.102


 	YSR internalizing problems 	10.86 ± 7.75 (9.00) 	11.33 ± 7.85 (10.00) 	0.640 	YSR internalizing problems 	10.30 ± 7.59 (9.00) 	15.94 ± 7.33 (17.00) 	0.003


 	YSR externalizing problems 	7.58 ± 4.72 (6.00) 	8.18 ± 5.52 (7.00) 	0.655 	YSR externalizing problems 	7.47 ± 4.79 (6.00) 	10.24 ± 6.29 (10.00) 	0.098


 	YSR-total psychopathology 	32.13 ± 18.33 (28.00) 	34.44 ± 21.36 (31.00) 	0.638 	YSR-total psychopathology 	30.83 ± 18.61 (27.00) 	47.88 ± 20.36 (44.00) 	0.003





Data are mean ± standard deviation (median). CBCL = child behavior checklist; YSR = youth self-report. Between-group comparisons: Mann–Whitney U-test. Bold values indicates statically significant.
 



3.3 Psychopathology and sex

A comparison of psychopathology between the sexes showed that boys scored higher than girls in all CBCL domains, apart from somatic complaints. The difference was statistically significant for thinking problems (p < 0.011), attention problems (p < 0.01) and the total score for psychopathology (p < 0.05). Although girls tended to report more internalizing and boys more externalizing and attention problems, the YSR sex comparison only showed a statistically significant difference for somatic complaints, where girls had higher scores (p < 0.05) (Table 6).


TABLE 6 Comparison of psychopathology between sexes.


	CBCL scales
	Female
	Male
	
p

	YSR scales
	Female
	Male
	
p




	N = 102/103*
	N = 91
	N = 72
	N = 56

 

 	CBCL anxious/depressed 	2.53 ± 2.33 (2.00) 	2.59 ± 2.70 (2.00) 	0.974 	YSR anxious/depressed 	5.78 ± 4.66 (5.00) 	4.18 ± 3.39 (3.50) 	0.076


 	CBCL withdrawn/depressed 	1.27 ± 1.63 (1.00) 	1.80 ± 1.99 (1.00) 	0.051 	YSR withdrawn/depressed 	3.24 ± 2.95 (2.50) 	3.07 ± 2.43 (3.00) 	0.938


 	CBCL somatic complaints 	1.49 ± 1.94 (1.00) 	1.20 ± 1.41 (1.00) 	0.473 	YSR somatic complaints 	3.18 ± 2.45 (3.00) 	2.43 ± 2.65 (2.00) 	0.041


 	CBCL social problems 	1.21 ± 1.78 (1.00) 	1.74 ± 2.11 (1.00) 	0.067 	YSR social problems 	3.03 ± 2.79 (2.50) 	2.53 ± 2.26 (2.00) 	0.466


 	CBCL thought problems 	1.18 ± 1.39 (1.00) 	1.92 ± 2.13 (1.00) 	0.011 	YSR thought problems 	4.22 ± 3.31 (4.00) 	3.50 ± 3.01 (3.00) 	0.225


 	CBCL attention problems 	2.21 ± 2.73 (1.00) 	3.70 ± 3.47 (3.00) 	0.001 	YSR attention problems 	4.46 ± 3.31 (4.00) 	5.07 ± 3.19 (4.00) 	0.226


 	CBCL rule-breaking behavior 	1.29 ± 1.70 (1.00) 	1.54 ± 1.86 (1.00) 	0.477 	YSR rule-breaking behavior 	2.64 ± 2.42 (2.00) 	2.80 ± 2.11 (2.00) 	0.425


 	CBCL aggressive behavior 	3.05 ± 3.62 (2.00) 	3.71 ± 3.53 (3.00) 	0.075 	YSR aggressive behavior 	5.00 ± 3.55 (5.00) 	5.50 ± 3.78 (5.00) 	0.485


 	CBCL internalizing problems 	5.15 ± 4.46 (4.00) 	5.59 ± 4.68 (5.00) 	0.444 	YSR internalizing problems 	12.19 ± 8.41 (11.00) 	9.68 ± 6.89 (8.00) 	0.090


 	CBCL externalizing problems 	4.44 ± 5.05 (3.00) 	5.25 ± 4.94 (4.00) 	0.136 	YSR externalizing problems 	7.64 ± 5.32 (7.00) 	8.30 ± 5.26 (7.00) 	0.420


 	CBCL total psychopathology 	15.93 ± 13.72 (12.00) 	20.12 ± 14.68 (18.00) 	0.021 	YSR total psychopathology 	34.96 ± 20.86 (31.50) 	31.12 ± 18.97 (26.00) 	0.299





Data are mean ± standard deviation (median). CBCL = child behavior checklist; YSR = youth self-report. Between-group comparisons: Mann–Whitney U-test. *In category CBCL somatic complaints we only had 102 answers (N = 102). Bold values indicates statically significant.
 



3.4 Psychopathology and attachment insecurity of parents

There were significant correlations between the child’s psychopathology and the parents’ attachment insecurity (anxiety (r = 0.18 to 0.23) and avoidance (r = 0.14 to 0.28)). Parental attachment anxiety was statistically significantly related to the anxious/depressed scale and internalizing problems on both the CBCL (r = 0.21–0.22; p < 0.01) and YSR (r = 0.18–0.21; p < 0.05) scales, social problems and the total psychopathology score on the CBCL scale (r = 0.20–0.21; p < 0.01). Parental attachment avoidance was statistically significantly related to anxious/depressed, withdrawn/depressed, social problems, internalizing problems, and total score on both the CBCL and YSR scales (r = 0.16–0.304; p < 0.01 or p < 0.05) and with somatic complaints, thinking problems and rule-breaking behavior on the YSR scale (r = 0.24–0.28; p < 0.01 or p < 0.05) (Table 7).


TABLE 7 Correlation between psychopathology and attachment security of parents.


	CBCL scales
	ECR-RS-anxiety
	YSR scales
	ECR-RS-anxiety
	CBCL scales
	ECR-RS-avoidance
	YSR scales
	ECR-RS-avoidance



	N = 190
	N = 121
	N = 190
	N = 121



	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p


 

 	CBCL anxious/depressed 	0.22 	0.002 	YSR anxious/depressed 	0.21 	0.019 	CBCL anxious/depressed 	0.23 	0.001 	YSR anxious/depressed 	0.24 	0.007


 	CBCL withdrawn/depressed 	0.09 	0.236 	YSR withdrawn/depressed 	0.05 	0.554 	CBCL withdrawn/depressed 	0.19 	0.010 	YSR withdrawn/depressed 	0.28 	0.002


 	CBCL somatic complaints 	0.14 	0.051 	YSR somatic complaints 	0.16 	0.086 	CBCL somatic complaints 	0.12 	0.097 	YSR somatic complaints 	0.24 	0.008


 	CBCL social problems 	0.23 	0.001 	YSR social problems 	0.12 	0.194 	CBCL social problems 	0.21 	0.004 	YSR social problems 	0.28 	0.002


 	CBCL thought problems 	0.12 	0.110 	YSR thought problems 	0.18 	0.051 	CBCL thought problems 	0.04 	0.614 	YSR thought problems 	0.19 	0.036


 	CBCL attention problems 	0.04 	0.611 	YSR attention problems 	−0.03 	0.735 	CBCL attention problems 	0.02 	0.772 	YSR attention problems 	0.07 	0.467


 	CBCL rule-breaking behavior 	0.13 	0.067 	YSR rule-breaking behavior 	0.09 	0.335 	CBCL rule-breaking behavior 	0.16 	0.028 	YSR rule-breaking behavior 	0.24 	0.008


 	CBCL aggressive behavior 	0.14 	0.062 	YSR aggressive behavior 	0.02 	0.803 	CBCL aggressive behavior 	0.06 	0.374 	YSR aggressive behavior 	0.05 	0.574


 	CBCL internalizing problems 	0.21 	0.003 	YSR internalizing problems 	0.18 	0.043 	CBCL internalizing problems 	0.24 	0.001 	YSR internalizing problems 	0.30 	0.001


 	CBCL externalizing problems 	0.14 	0.051 	YSR externalizing problems 	0.05 	0.556 	CBCL externalizing problems 	0.12 	0.106 	YSR externalizing problems 	0.14 	0.128


 	CBCL total psychopathology 	0.20 	0.007 	YSR total psychopathology 	0.13 	0.150 	CBCL total psychopathology 	0.16 	0.024 	YSR total psychopathology 	0.25 	0.006





ECR-RS-anxiety = ECR-RS relationship structures questionnaire–common score for anxiety in mothers; CBCL = child behavior checklist, YSR = youth self-report; r = Pearson’s correlation coefficient. Bold values indicates statically significant.
 



3.5 Psychopathology and traumatic life events

Parents’ reports of traumatic life events were statistically significantly related to psychopathology as rated by parents, but not by children. Children’s ratings of stressful life events, however, were associated with some psychopathology scales (total psychopathology score, as well as anxious/depressed, thought problems, rule-breaking behavior, and the internalizing scale) (Table 8).


TABLE 8 Correlation between psychopathology and traumatic life events.


	CBCL scales
	LITE-P
	LITE-Y
	YSR scales
	LITE-P
	LITE-Y



	N = 192
	N = 194
	N = 122
	N = 128



	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p


 

 	CBCL anxious/depressed 	0.22 	0.002 	0.27 	0.000 	YSR anxious/depressed 	−0.09 	0.343 	0.27 	0.005


 	CBCL withdrawn/depressed 	0.18 	0.011 	0.15 	0.034 	YSR withdrawn/depressed 	−0.03 	0.698 	0.12 	0.164


 	CBCL somatic complaints 	0.18 	0.014 	0.16 	0.03 	YSR somatic complaints 	−0.00 	0.985 	0.04 	0.660


 	CBCL social problems 	0.31 	0.000 	0.28 	0.000 	YSR social problems 	0.06 	0.489 	0.17 	0.061


 	CBCL thought problems 	0.29 	0.000 	0.22 	0.002 	YSR thought problems 	0.04 	0.631 	0.22 	0.012


 	CBCL attention problems 	0.20 	0.006 	0.28 	0.000 	YSR attention problems 	0.00 	0.989 	0.17 	0.057


 	CBCL rule-breaking behavior 	0.11 	0.127 	0.18 	0.012 	YSR rule-breaking behavior 	−0.12 	0.174 	0.23 	0.008


 	CBCL aggressive behavior 	0.19 	0.008 	0.31 	0.000 	YSR aggressive behavior 	−0.01 	0.903 	0.03 	0.765


 	CBCL internalizing problems 	0.26 	0.000 	0.26 	0.000 	YSR internalizing problems 	−0.06 	0.514 	0.19 	0.033


 	CBCL externalizing problems 	0.20 	0.005 	0.30 	0.000 	YSR externalizing problems 	−0.06 	0.504 	0.12 	0.180


 	CBCL total psychopathology 	0.29 	0.000 	0.32 	0.000 	YSR total psychopathology 	−0.06 	0.499 	0.20 	0.021





LITE-P = lifetime incidence of traumatic events–parents’ version; LITE-Y = lifetime incidence of traumatic events–youth’ version; CBCL = child behavior checklist; YSR = youth self-report; r = Pearson’s correlation coefficient. Bold values indicates statically significant.
 



3.6 Linear regression models analysis

Due to the higher number of complete cases and to avoid multicollinearity between parent- and child-reported measures, only parent-reported psychopathology (CBCL) and adverse life events (LITE-P) were included in the subsequent analyses. The results of the multivariate linear regression models showed that the significant predictors of psychopathology were attachment insecurity, especially attachment disorganization, higher parental attachment anxiety and traumatic life events. T1D was not a statistically significant predictor in this model (Table 9).


TABLE 9 Multivariate linear regression model indicating predictors of general psychopathology (CBCL), model without interactions between the independent variables.


	CBCL



	Model 1
	
R
2

	Adj. R2
	
p

	Model 2
	
R
2

	Adj. R2
	
p


 

 	 	15.9% 	14.1% 	<0.001 	 	16.7% 	14.9% 	<0.001







		
B

	
t

	
p

		
B

	
t

	
p


 

 	LITE-P 	2.595 	4.632 	<0.001 	LITE-P 	2.470 	4.416 	<0.001


 	ECR-RS-anx 	2.838 	2.400 	0.017 	ECR-RS-anx 	2.386 	1.990 	0.048


 	CAI Sec/Insec 	−4.082 	−2.091 	0.038 	Disorganization 	6.577 	2.465 	0.015


 	T1D 	−2.615 	−1.339 	0.182 	T1D 	−2.935 	−1.499 	0.136





ECR-RS-anx: ECR-RS relationship structures questionnaire–common score for anxiety in mothers; LITE-P: lifetime incidence of traumatic events parents’ version; CAI Sec/Insec: child attachment interview 2-way classification: 1 = secure, 0 = insecure; Disorganization: disorganized attachment in 4-way classification; T1D: type 1 diabetes; Adj. R2 = adjusted R2. Bold values indicates statically significant.
 

In the subsequent analyses, we constructed multivariate linear regression models including sex, age, and selected interaction terms, guided by a biopsychosocial framework in which psychopathology is understood to arise from interactions between biological and psychosocial factors across development (Cicchetti and Rogosch, 2002).

The results showed that the child’s male sex and the presence of T1D were significant predictors of psychopathology. Two interactions between independent variables showed statistical significance, namely the interaction between parental attachment anxiety and age and between parental attachment anxiety and traumatic life events (Table 10). Simple slope analyses were calculated for these interactions, which are shown in Figures 1, 2.


TABLE 10 Multivariate linear regression model indicating predictors of general psychopathology, model with interactions between independent variables.


	CBCL
	
R
2

	Adj. R2
	
p


 

 	 	33.03% 	27.4% 	<0.001







		
B

	
t

	
p


 

 	Sex 	−6.24 	−2.91 	0.004


 	Age 	0.46 	0.54 	0.59


 	ECR-RS-anx 	4.90 	3.80 	<0.001


 	LITE-P 	1.67 	2.52 	0.013


 	CAI Secure/insecure 	0.85 	0.29 	0.77


 	T1D 	8.83 	2.58 	0.011


 	Age x ECR-RS anxiety 	2.59 	2.44 	0.016


 	ECR-RS-anxiety x LITE-P 	1.69 	2.24 	0.027


 	CAI Sec/Insec x T1D 	−7.72 	−1.76 	0.081





Sex: 1 = female; 0 = male; Age: age of a child in years; ECR-RS-anx: ECR-RS relationship structures questionnaire–common score for anxiety in mothers; LITE-P: lifetime incidence of traumatic events (parents’ version); CAI security: child attachment interview 2-way classification; T1D: type 1 diabetes. Bold values indicates statically significant.
 

[image: Two line graphs display interactions between ECR-RS-anxiety, age, and CBCL scores. Left graph: CBCL increases with ECR-RS-anxiety and age, showing steeper slopes at higher age; significance is strongest for higher age (p<0.001) and weakest for lower age (p=0.369). Right graph: CBCL increases with age and higher ECR-RS-anxiety (+1SD, p=0.029); trends are not significant for average (p=0.587) and lower anxiety (p=0.183) levels.]

FIGURE 1
 Linear regression model—the relationship between parental attachment anxiety, child age, and psychopathology in children. CBCL: Child Behavior Checklist; ECR-RS-anxiety: ECR-RS relationship structures questionnaire–common score for anxiety in mothers; Age: age in years.


[image: Two line graphs display the relationship between CBCL and psychological measures. The left graph shows CBCL scores versus ECR-RS-anxiety at three LITE_P levels, with significant p-values for high and mean LITE_P. The right graph plots CBCL against LITE_P at three ECR-RS-anxiety levels, with significant p-values for high and mean ECR-RS-anxiety. Both graphs include solid, dashed, and dotted lines indicating plus one standard deviation, mean, and minus one standard deviation, respectively. Legends specify which variable's standard deviation each line represents.]

FIGURE 2
 Linear regression model—the relationship between parents’ attachment anxiety, children’s traumatic events, and children’s psychopathology. CBCL: Child Behavior Checklist; ECR-RS-anxiety: ECR-RS relationship structures questionnaire–common score for anxiety in mothers; LITE_P: Lifetime incidence of traumatic events (parents’ version).


The analysis of interactions showed significant correlations between parental attachment anxiety and psychopathology as a function of age. Middle-aged and older children whose mothers showed more attachment anxiety had higher psychopathology scores. When parents reported high levels of attachment anxiety, there was also a significant relationship between age and psychopathology (Figure 1).

The interaction analysis also showed that children with an average and higher number of traumatic life events whose mothers had higher attachment anxiety had higher psychopathology scores. When parents had average or higher levels of attachment anxiety, there was also a significant relationship between the number of traumatic life events experienced by the child and the child’s psychopathology (Figure 2).




4 Discussion

The present study aimed to examine whether attachment quality and related factors were associated with psychopathology in children with T1D compared to healthy peers. Children with T1D did not differ from healthy children in overall levels of psychopathology. Across groups, however, insecure attachment—particularly disorganized attachment—was associated with higher psychopathology scores. These findings suggest that attachment-related vulnerabilities are relevant for psychological adjustment in children regardless of T1D status. Further analyses indicated that developmental and contextual variables, including child age, sex, parental attachment anxiety, and exposure to traumatic life events, contributed to psychopathology, highlighting the importance of considering multiple interacting influences when examining mental health outcomes in children with T1D.


4.1 Security of attachment and psychopathology

In our cohort, 59% of the children were classified as securely attached. Previous studies using the same measures have reported a slightly higher proportion of securely attached children (66%) (Costa-Cordella et al., 2020). Among the insecurely attached children, the majority were dismissive (39%), which is also slightly higher than in the study by Shmueli-Goetz et al. (2008) (30%), 2% were classified as preoccupied, which is lower than in the previously mentioned study (4%). In our sample, 16% of children were disorganized in the 4-way classification, which is much higher compared to the 4% in the study by Shmueli-Goetz et al. (2008).

Our results demonstrate a significant association between disorganized attachment and multiple domains of psychopathology in both groups, given that no differences in attachment representations were observed between children with T1D and healthy controls (Table 1). Previous studies have identified insecure attachment as a risk factor for internalizing and externalizing psychopathology in childhood and adolescence (Fearon et al., 2010; Groh and Narayan, 2019). Within insecure attachment, a disorganized attachment style between child and parent has been associated with neurological vulnerability in the child and thus with a range of later social and cognitive difficulties as well as psychopathology (van Ijzendoorn et al., 1999). Disorganized attachment is related to an incoherent internal representation of the same parent who simultaneously evokes the need for closeness and anxiety (Green and Goldwyn, 2002). This results in difficulties in stress and emotion regulation, impaired mentalization (the ability to understand mental states of self and others), and interpersonal dysfunction, which together increase the risk of psychopathology (Luyten et al., 2020).

Our findings suggest that, when controlling for other variables, child attachment security may play a lesser role than factors such as parental attachment security, traumatic life events, age, sex, and the presence of a chronic illness like T1D. Parental attachment insecurity appears to be a more important risk factor than child insecurity, which may indicate that the parents’ emotional well-being and their ability to regulate the child’s stress are more important than the intrinsic abilities of the child itself (Nelson et al., 2009).

However, the population included in our study was non-clinical in terms of psychopathology. It is possible that in a clinical psychiatric sample of adolescents, the influence of attachment on psychopathology would be stronger. This can be inferred from a study of psychiatric inpatients that included adolescents with psychiatric disorders such as depression, obsessive-compulsive disorder, and oppositional defiant disorder which showed an inverse distribution of attachment security (30.4% secure and 69.5% insecure attachment) (Venta et al., 2014).



4.2 T1D and psychopathology

There were no differences in psychopathology when comparing children with and without T1D. However, findings in the literature remain inconsistent. Some studies have reported a higher incidence of mental disorders, such as depression, anxiety and eating disorders, among children with T1D, while others have found a lower or similar incidence compared with healthy children (Sivertsen et al., 2014; Dybdal et al., 2018). These discrepancies may be partly explained by differences in age range, methods used to assess psychopathology, and variations in access to specialized psychosocial care.

Children and adolescents at different developmental stages face distinct challenges in both mental health and diabetes management (Cicchetti and Rogosch, 2002; Berg et al., 2017). Younger children typically depend on their parents for daily diabetes care and may show fewer overt signs of depression or anxiety (Berg et al., 2017). In contrast, adolescents enter a critical period of biological, emotional, and social change, during which they increasingly assume responsibility for self-management (Bombaci et al., 2024). Puberty, hormonal fluctuations, and psychosocial stressors can impair metabolic control and increase disease-related stress, making this a particularly vulnerable period for psychological difficulties (Bombaci et al., 2024). As further discussed, our results highlight the importance of age and sex differences in the relationship between T1D and psychopathology.

Some studies focused on subclinical symptoms, while others assessed formal psychiatric diagnoses, which may have further contributed to divergent results (Dybdal et al., 2018; Telo et al., 2018). One large population-based sample showed that mental health symptoms were more common in adolescents with T1D than in healthy controls, whereas diagnoses of common mental disorders were not more prevalent, suggesting increased subclinical psychological distress rather than overt psychopathology (Telo et al., 2018). A Slovenian study involving 126 adolescents with T1D and 499 healthy adolescents showed that the prevalence of suicidal thoughts, suicide attempts and self-harming behavior was lower among the adolescents with T1D than among healthy peers (Drobnič Radobuljac et al., 2009). At the same time, the prevalence of eating disorders was higher among female adolescents with T1D (Drobnič Radobuljac et al., 2013). In this cohort, most adolescents were treated with insulin pumps, reflecting well-organized, multidisciplinary diabetes care, which may contribute to favourable mental health outcomes (Turin et al., 2021). Nevertheless, within the same T1D cohort, suicidal behavior was associated with poorer metabolic control (Drobnič Radobuljac et al., 2009), indicating that vulnerable subgroups remain at increased risk. Consistently, larger population-based studies have demonstrated an association between poor metabolic outcomes and psychiatric comorbidities (Sildorf et al., 2018).

Our results showed that the presence of T1D has no significant effect on psychopathology when the individual variables were analyzed. In contrast, when interactions among variables such as parental attachment anxiety, child age, and traumatic life events were considered, T1D was associated with an increased risk of psychopathology. Male sex and T1D were associated with higher CBCL total scores (main effects). Consistent with the earlier discussion on developmental stage, age moderated the association between general anxiety and CBCL scores: the relationship was significant at the mean age and +1 SD, but not at −1 SD, highlighting adolescence as a period of increased vulnerability to psychological difficulties in the context of T1D (Bombaci et al., 2024).

The association between maternal attachment anxiety was also statistically significant in children with average or higher frequency of negative life experiences reported by parents. According to the results, special attention should be paid to boys with T1D who have been exposed to more negative life events and whose mothers appear to be less securely attached. Since the association between attachment anxiety and psychopathology was only observed in middle-aged (Mean age 11.7 years) or older children, special attention should be paid to adolescent boys compared to younger children.

A previous study on the same cohort of children also highlighted the sex differences in metabolic outcomes of T1D. The results showed that in boys there was a positive correlation between parental attachment style and glycemic outcomes. The more insecure the parental attachment, the higher the mean Hb1Ac, HbA1c variability and the lower the TIR (time in required glycemic range). The reverse relationship was observed in girls (Turin and Drobnič, 2021). This may be explained by the transfer of responsibility for disease management from parents to adolescents, with more insecurely attached parents possibly being more anxious and controlling, which may be beneficial in younger children but may hinder autonomous motivation and information sharing in adolescents (Herzer and Hood, 2010). A trusting relationship has been shown to be a protective factor for good glycemic control in adolescence (Berg et al., 2017). In securely attached girls, the transfer of responsibility for T1D management may have occurred earlier, possibly exceeding their maturity and leading to suboptimal metabolic outcomes (Klemencic et al., 2023).



4.3 Strengths and limitations

A strength of the study is the recruitment of nearly the entire cohort of Slovenian children with T1D aged 8–15 years, using a validated qualitative interview analyzed by three independent coders to assess attachment. This is the first Slovenian survey that allows comparisons of attachment profiles with international studies.

A limitation of the study is a rather homogeneous nature of the cohort, as all children identified as white and most used insulin pumps, limiting generalizability. We used a qualitative approach to assess children’s attachment to their parents, but parents’ attachment was only assessed using a self-report questionnaire, which, despite its reliability and validity, is at risk of over- or under-reporting. Our cohort was not clinical in terms of psychopathology, and we only had information on symptoms based on self/parent evaluations. Our results also showed an association between mothers’ attachment anxiety and parent-rated psychopathology, suggesting that lower maternal stress regulation influences children’s psychopathology, but may also indicate that mothers with higher attachment anxiety exaggerate their children’s symptoms. The exclusive use of parent ratings was aimed at increasing the power of the study by obtaining more CBCL reports.




5 Conclusion

In this study, we examined the role of children’s attachment to their parents and parental attachment security in relation to child psychopathology, focusing on children with T1D. Our results indicate that older age, male sex, the presence of T1D, parental attachment insecurity, and greater exposure to traumatic life events were all associated with higher parent-rated child psychopathology. These contextual and parental factors appeared stronger predictors than the child’s own attachment security. Nevertheless, disorganized attachment in the child was strongly associated with multiple domains of psychopathology, consistent with previous research on attachment and child mental health.

These findings highlight the importance of considering multiple, interacting factors when addressing psychological adjustment in children and adolescents with T1D. Clinical care and prevention efforts should account for developmental and sex-specific needs, particularly during the transition of disease management from parents to adolescents. Furthermore, integrating evidence-based attachment and trauma-informed approaches into routine practice may enhance both the psychological well-being of children and parents and the management of T1D.
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Introduction: Eating disorders are complex disorders characterized by a persistent disturbance of eating that impairs health and psychosocial functioning, with accompanying long-lasting effects on the individual’s overall health and well-being. Presumed stereotypes may affect reporting and access to care, especially in the Caribbean, where ethnic groups are mostly non-White. This study reviewed the clinical presentation, management, and outcomes of eating disorders in adolescents and young adults in Kingston, Jamaica. It explored the factors that influence outcomes – hospital admission and recovery.
Methods: This retrospective case review study included male and female adolescents and young adult participants (10–29 years old) being treated for an eating disorder in Kingston, Jamaica. Data were extracted from the medical records of patients meeting the inclusion criteria for the period January 2010 to December 2020. Sociodemographic data, medical and psychological symptoms and signs, management and outcomes were extracted. Descriptive analyses were performed - proportions and frequencies for categorical variables; means and medians for continuous variables. Inferential analyses including the independent student’s t-test and analysis of variance were used to compare means and the Pearson chi-squared test used to determine the association between categorical variables. Logistic regression analyses examined predictors of outcome. Analyses were performed using SPSS version 23. Statistical significance was determined at the 5% level.
Results: The study included 68 participants with a female preponderance (n = 60, 88.2%). Other specified food and eating disorders (OSFED) (n = 27, 39.7%) was the most common subtype seen in the sample population, and included atypical anorexia nervosa (AAN) (n = 18, 26.5%). Eleven (16.2%) participants were admitted to the hospital, the majority diagnosed with OSFED (n = 6, 54.5%). The most common reason for admission was failure of outpatient management (n = 7, 63.6%) but also included admissions for active suicidal ideation (n = 1) and late presentation of significant severity (n = 2). Multidisciplinary management by an ED-trained physician, ED-psychologist, and dietician was utilized in most participants.
Discussion: Eating disorders are an emerging health concern worldwide, as well as in Jamaica. OSFED with a preponderance of atypical anorexia nervosa is the most prevalent, with overall female preponderance. These findings necessitate the implementation of measures in Jamaica in the realms of identification, prevention, and treatment.
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Introduction

Eating disorders (EDs) are complex biopsychosocial disorders characterized by a persistent disturbance of eating which impairs health and psychosocial functioning that usually have their onset during adolescence (Golden et al., 2015). Eating disorders may be considered psychiatric illnesses with potential for grave medical consequences with significant morbidity affecting multiple systems, and may even result in mortality. The prevalence of eating disorders - anorexia nervosa (AN), bulimia nervosa (BN), binge-eating disorder (BED), avoidant/restrictive food intake disorder (ARFID) and other specified feeding or eating disorder (OSFED), has increased over the decades globally (Galmiche et al., 2019; van Hoeken and Hoek, 2020). Despite this, EDs continue to be under-represented or misdiagnosed by professionals (van Hoeken and Hoek, 2020). A high index of suspicion is required, particularly among children and adolescents, where EDs may present differently (Campbell and Peebles, 2014). Eating disorders may present with a myriad of physical symptoms, ranging from vague abdominal symptoms such as constipation, a sense of bloating, to abdominal pain or vomiting; cardiovascular instability with near syncope or syncopal events, significant postural changes in pulse rate and or blood pressure, as well as arrythmias - sinus bradycardia being most common; headaches or difficulties concentrating.

Persons suffering from EDs may also have delayed presentation for treatment due to the persistent stigma regarding mental illness in general and by extension EDs, and even more so given the high prevalence of comorbid mental disorders, such as depression and anxiety with EDs (Rikani et al., 2013).

Inherent misunderstanding regarding the epidemiology of EDs may result in missed screening opportunities for disordered eating behaviors in certain sub-populations, such as people of color (Becker et al., 2003), and in countries where the resources to treat and where training are limited (Harrison et al., 2020). Sala and colleagues propose that American adolescents with eating disorders in the Black, Indigenous, People of Color (BIPOC) group may receive suboptimal care for varied reasons, inclusive of atypical presentations as well as a lower likelihood of screening for EDs by healthcare providers (HCPs). The latter may be due to the misconception of low prevalence among the BIPOC sub-population (Sala et al., 2013). Countries like Jamaica, with an ethnically diverse population and where the majority are of Afro-Caribbean descent, may have similar inherent misconceptions (Caribbean Community Secretariat, 2025).

There is a dearth of information in Jamaica related to the prevalence, incidence, and biopsychosocial effects of eating disorders in adolescence and beyond. A dated review of ED in Jamaica (1985–1998) concluded the prevalence of eating disorders was very low (White and Gardner, 2002). However, more recently, a rise in the prevalence of disordered eating behaviors and attitudes in Jamaican adolescents has been reported, with as many as 1 in 5 adolescents being considered ‘at-risk’ of developing an ED, comparable with some high-income countries (Harrison et al., 2020). More disconcerting are the limited local and regional healthcare providers specially trained in the management of EDs in adolescents, with no healthcare facilities designed specifically to treat these conditions and a paucity of local evidence-based guidance. This may leave patients and their families feeling unsupported (Johns et al., 2019) and practitioners ill-equipped at identifying and making the appropriate timely referrals.

This study sets out to achieve two major objectives: (1) to examine the clinical presentation, management, and outcomes of eating disorders among Jamaican adolescents and young adults (AYAs), 10–29 years old, and (2) to explore the factors that influence outcomes – hospital admission, and recovery.

This study sought to answer the following research questions:


	1. What are the characteristics of the Jamaican patients who were diagnosed with an eating disorder?

	2. What were the observed clinical features of the patients for each ED category?

	3. What were the psychological symptoms that patients reported in addition to their ED?

	4. What were the treatment outcomes of the ED patients seen?





Methods


Study design

A retrospective chart review study design was utilized to examine adolescent and young adult patients diagnosed with an eating disorder. Patients included in this chart review were those who were diagnosed with an eating disorder and received treatment at the University Hospital of the West Indies (UHWI) by the psychiatry and or adolescent medicine teams; as well as those patients seen privately by psychiatrists, adolescent medicine specialists, and psychologists, in the Kingston metropolitan region, Jamaica, from January 2010 to December 2020.



Participants and sample size

The medical records department performed an electronic search for all the patients attending UHWI (inpatients and outpatients) with a primary or secondary diagnosis of anorexia nervosa, bulimia nervosa, binge eating disorder, eating disorder, or disordered eating, to ensure retrieval of all possible patients with an ED, including those that may have been mislabeled when recorded in the medical records system. Relevant soft or hard copy files were then retrieved from the records department for review by the researchers. Potential participants in the private practice setting in Kingston were identified by inviting the healthcare providers through their professional organisations via the usual communication route of email, to identify patients they had managed during the study period. The relevant charts were then made available for review by the researchers with the approval of the specific health care provider in their offices. All patients meeting the inclusion (formally diagnosed with an eating disorder; age 10 – 29 years) and exclusion criteria (no formal diagnosis of ED or outside age range) (see Figure 1).

[image: Flowchart illustrating record selection: 15 records from the hospital database and 78 from private providers. After removing 25 records for diagnosis, duplicates, or age, the final analytic sample is 68.]

FIGURE 1
 Flow diagram of participants.




Measures

Data was extracted on questions such as lifetime diagnosis of psychiatric illness(s), sociodemographic characteristics, first consultation for ED and what prompted the consultation, psychiatric comorbidities, treatment histories [non-pharmacotherapy and pharmacotherapy] and treatment effects.

Participants were categorized by age – early adolescence (10–15y), late adolescence (16–19y), and young adulthood (20–29y); and nutritional status using body mass index (BMI) – underweight, normal, overweight, and obesity (Kuczmarski et al., 2000; Guo et al., 2002).

For participants less than 20 years old, the following definitions were used: Underweight: BMI < 5th centile for age; Normal: BMI 5th to < 85th centile; Overweight: BMI 85th – < 95th centile; Obesity: BMI ≥ 95th centile.

For patients aged ≥ 20 years, the following criteria were applied - Underweight: BMI < 18.5 kg/m2; Normal: BMI 18.5–24.9 kg/m2; Overweight: BMI 25–29.9 kg/m2; Obesity: BMI ≥ 30.



Ethical considerations

The study protocol and data extraction form were reviewed and approved by the local Institutional Review Board (IRB). All the precautions were taken to maintain confidentiality and compliance with the Declaration of Helsinki. When applicable, patient/parent consent was obtained. All data collected were deidentified and saved electronically, with only researchers with direct responsibility for data entry and analysis having access to the data. Written consent was obtained from those participants who were minors (under 18 years) at the time of treatment, and assent for those who are still less than 18 years, along with parental consent.



Statistical analysis

Descriptive analyses were performed using proportions and frequencies for categorical variables and means and medians to describe dispersion for continuous variables. Inferential analyses were performed using the Independent Student’s t test and analysis of variance as appropriate to compare means, and the Pearson Chi-squared test was used to determine the association between categorical variables. The relationship between hospital admission and defaulting from medical care follow-up was examined against predictors using logistic regression models. We first examined each predictor using a univariate model and then using a multivariable model adjusting for confounders such as sex, age, family history of comorbid mental health conditions, and personal mental health co-morbid conditions (anxiety/depression) and history of abuse. To account for missing data, we sought to conduct all our analyses using a complete case analysis approach. All analyses were performed using SPSS version 23, and statistical significance was determined at the 5% level.




Results

A total of 68 patients diagnosed with an ED were reviewed, with a female preponderance (F: n = 60, 88.2%; M: n = 8, 11.8%). Thirteen (19.1%) participants were diagnosed with anorexia nervosa (AN); 18 (26.5%) with bulimia nervosa (BN); 7 (10.3%) with binge eating disorder (BED); 3 (4.4%) with avoidant restrictive food intake disorder (ARFID) and 27 (39.7%) with other specified food and eating disorder (OSFED) - atypical AN = 18 (26.47%); other OSFED = 9 (13.24%). The sample was comprised of early adolescents (n = 22, 32.4%), late adolescents (n = 32, 47.1%), and young adults (n = 14, 20.6%) which approached statistical significance regarding onset of DEBAs by ED diagnosis (p = 0.071) (Table 1). We found no statistically significant differences in the mean age of onset or age at formal diagnosis of an ED. We observed statistically significant associations between ED diagnosis and nutritional status (p = <0.001); family history of psychiatric illness (p = 0.012), and triggers for onset of ED (p = 0.028), with those patients diagnosed with OSFED being most likely to report family stressors as the trigger for their ED symptomatology. Eleven (16.2%) patients were admitted during the review period (AN = 4; BN = 1; OSFED = 6) secondary to failed outpatient management (n = 7); active suicidal ideation (n = 1); and severe presentation (biochemical derangement; cardiovascular instability) due to delayed diagnosis (n = 3). There were no deaths reported during the study period.


TABLE 1 Patient characteristics of sample population by ED diagnosis.


	Characteristic
	Total N (%)
	AN n (%)
	BN n (%)
	BED n (%)
	ARFID n (%)
	OSFED n (%)
	p-value

 

 	Sex 	 	 	 	 	 	 	0.494


 	Male 	8 (11.8) 	1 (12.5) 	2 (25.0) 	2 (25.0) 	1 (12.5) 	2 (25.0) 	


 	Female 	60 (88.2) 	12 (20.0) 	15 (25.0) 	6 (10.0) 	2 (3.3) 	25 (41.7) 	


 	Age category at first presentation 	 	 	 	 	 	 	0.071


 	Early adolescence (10–14 y) 	22 (32.4) 	3 (13.6) 	3 (13.6) 	2 (9.1) 	0 (0.0) 	14 (63.6) 	


 	Late adolescence (15–19 y) 	32 (47.1) 	8 (25.0) 	9 (28.1) 	2 (6.3) 	2 (6.3) 	11 (34.4) 	


 	Young adult (≥20 y) 	14 (20.6) 	2 (14.3) 	5 (35.7) 	4 (28.6) 	1 (7.1) 	2 (14.3) 	


 	Mean age (years) at onset of DEBAs, mean (SD) 	13.8 (2.6) 	13.4 (2.7) 	13.9 (1.8) 	15.2 (4.6) 	15.5 (0.7) 	13.6 (2.6) 	0.635


 	Mean age (years) at formal ED diagnosis, mean (SD) 	15.7 (3.7) 	16.0 (3.6) 	17.2 (2.1) 	18.8 (4.4) 	15.5 (0.7) 	14.5 (4.1) 	0.117


 	Duration (years) onset → diagnosis, mean (SD) 	1.9 (3.5) 	2.7 (4.1) 	3.3 (2.6) 	3.5 (3.5) 	0.0 (0.0) 	0.9 (3.5) 	0.212


 	Nutritional status on presentation 	 	 	 	 	 	 	<0.001


 	Underweight 	17 (25.0) 	11 (64.7) 	2 (11.8) 	1 (5.9) 	3 (17.6) 	0 (0.0) 	


 	Normal weight 	37 (54.4) 	2 (5.4) 	10 (27.0) 	2 (5.4) 	0 (0.0) 	23 (62.2) 	


 	Overweight 	6 (8.8) 	0 (0.0) 	4 (66.7) 	0 (0.0) 	0 (0.0) 	2 (33.3) 	


 	Obesity 	8 (11.8) 	0 (0.0) 	1 (12.5) 	5 (62.5) 	0 (0.0) 	2 (25.0) 	


 	Sexual orientation 	 	 	 	 	 	 	0.969


 	Heterosexual 	61 (89.7) 	12 (19.7) 	15 (24.6) 	7 (11.5) 	3 (4.9) 	24 (39.3) 	


 	LGBTQ 	7 (10.3) 	1 (14.3) 	2 (28.6) 	1 (14.3) 	0 (0.0) 	3 (42.9) 	


 	Ever admitted (inpatient) 	 	 	 	 	 	 	0.159


 	No 	54 (83.1) 	9 (16.7) 	16 (29.6) 	8 (14.8) 	3 (5.6) 	18 (33.3) 	


 	Yes 	11 (16.9) 	4 (36.4) 	1 (9.1) 	0 (0.0) 	0 (0.0) 	6 (54.5) 	


 	Defaulted from medical follow-up 	 	 	 	 	 	 	0.632


 	No 	37 (56.9) 	8 (21.6) 	9 (24.3) 	6 (16.2) 	2 (5.4) 	12 (32.4) 	


 	Yes 	28 (43.1) 	4 (14.3) 	8 (28.6) 	2 (7.1) 	1 (3.6) 	13 (46.4) 	


 	Family history of eating disorder 	 	 	 	 	 	 	0.785


 	No 	56 (88.9) 	11 (19.6) 	14 (25.0) 	8 (14.3) 	3 (5.4) 	20 (35.7) 	


 	Yes 	7 (11.1) 	2 (28.6) 	2 (28.6) 	0 (0.0) 	0 (0.0) 	3 (42.9) 	


 	Family history of psychiatric illness 	 	 	 	 	 	 	0.012


 	No 	46 (73.0) 	10 (21.7) 	14 (30.4) 	8 (17.4) 	3 (6.5) 	11 (23.9) 	


 	Yes 	17 (27.0) 	2 (11.8) 	3 (17.6) 	0 (0.0) 	0 (0.0) 	12 (70.6) 	


 	Personal history of abuse 	 	 	 	 	 	 	0.509


 	No 	54 (81.8) 	12 (22.2) 	12 (22.2) 	7 (13.0) 	3 (5.6) 	20 (37.0) 	


 	Yes 	12 (18.2) 	1 (8.3) 	5 (41.7) 	1 (8.3) 	0 (0.0) 	5 (41.7) 	


 	Reported trigger for ED symptomatology 	 	 	 	 	 	 	0.028


 	Family stressor 	21 (38.9) 	1 (4.8) 	3 (14.3) 	4 (19.0) 	1 (4.8) 	12 (57.1) 	


 	Social stressor 	14 (25.9) 	1 (7.1) 	7 (50.0) 	2 (14.3) 	1 (7.1) 	3 (21.4) 	


 	Other stressor 	19 (35.2) 	7 (36.8) 	6 (31.6) 	2 (10.5) 	0 (0.0) 	4 (21.1) 	





ED, eating disorders; AN, anorexia nervosa; BN, bulimia nervosa; BED, binge eating disorder; ARFID, avoidant restrictive/food intake disorder; OSFED, other specified eating disorder; DEBAs, disordered eating behaviors and attitudes; Triggers: Family-related stressor (parental discord, family pressure and loss); Social-related stressor (no voice, rejection, isolation, cyberbullying); Other (Sport injury).
 

The clinical features are described in Table 2 by ED category. At-risk behaviors observed found excessive exercise, calorie counting, and self-induced vomiting were the most prevalent. Excessive exercise was statistically associated with ED diagnosis (p = 0.029), being most prevalent among those with OSFED.


TABLE 2 The clinical features noted in patients by eating disorder category.


	Feature
	Total
	AN
	BN
	BED
	ARFID
	OSFED
	p-value

 

 	Common behaviors reported


 	Self-induced vomiting 	17 (100) 	4 (23.5) 	5 (29.4) 	1 (5.9) 	0 (0.0) 	7 (41.2) 	0.733


 	Excess exercise 	24 (100) 	8 (33.3) 	5 (20.8) 	0 (0.0) 	0 (0.0) 	11 (45.8) 	0.029


 	Calorie counting 	19 (100) 	7 (36.8) 	5 (26.3) 	0 (0.0) 	0 (0.0) 	7 (36.8) 	0.103


 	Laxative use 	4 (100) 	1 (25.0) 	2 (50.0) 	0 (0.0) 	0 (0.0) 	1 (25.0) 	0.772


 	Diuretics use 	1 (100) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	1 (100.0) 	0.780


 	CAM for weight loss 	3 (100) 	0 (0.0) 	2 (66.7) 	0 (0.0) 	0 (0.0) 	1 (33.3) 	0.547


 	Presenting symptoms and signs


 	Migraine 	7 (100) 	1 (14.3) 	1 (14.3) 	1 (14.3) 	0 (0.0) 	4 (57.1) 	0.780


 	Syncope/near-syncope 	15 (100) 	4 (26.7) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	11 (73.3) 	0.003


 	Palpitations 	11 (100) 	4 (36.4) 	0 (0.0) 	1 (9.1) 	1 (9.1) 	5 (45.5) 	0.172


 	Difficulty concentrating 	27 (100) 	8 (29.6) 	4 (14.8) 	2 (7.4) 	2 (7.4) 	11 (40.7) 	0.192


 	Blurred vision 	1 (100) 	1 (100.0) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	0.397


 	Abdominal pain 	22 (100) 	8 (36.4) 	4 (18.2) 	0 (0.0) 	0 (0.0) 	10 (45.5) 	0.027


 	Cold intolerance 	16 (100) 	6 (37.5) 	2 (12.5) 	0 (0.0) 	0 (0.0) 	8 (50.0) 	0.050


 	Alopecia 	10 (100) 	4 (40.0) 	3 (30.0) 	0 (0.0) 	0 (0.0) 	3 (30.0) 	0.392


 	Constipation 	10 (100) 	4 (40.0) 	2 (20.0) 	0 (0.0) 	0 (0.0) 	4 (40.0) 	0.327


 	Difficulty falling asleep 	16 (100) 	1 (6.3) 	4 (25.0) 	1 (6.3) 	1 (6.3) 	9 (56.3) 	0.303


 	Nocturia/Difficulty staying asleep 	5 (100) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	5 (100.0) 	0.061


 	Amenorrhoea 	15 (100) 	7 (46.7) 	2 (13.3) 	0 (0.0) 	0 (0.0) 	6 (40.0) 	0.017





p-values represent Pearson chi-square analysis.

AN, anorexia nervosa; BN, bulimia nervosa; BED, binge eating disorder; ARFID, avoidant restrictive/food intake disorder; OSFED, other specified feeding or eating disorder; CAM, complementary alternative medicine.
 

The most prevalent symptoms observed were difficulty concentrating, abdominal pain or discomfort, difficulty falling asleep and cold intolerance. We found statistically significant associations with some symptoms such as migraine headaches, blurred vision and nocturia in relation to ED diagnoses, with greater prevalence in participants with anorexia nervosa.

Table 3 presents the frequency of psychological symptoms by ED category. The most prevalent symptoms were anxiety (n = 36; 52.9%), mood fluctuations (n = 30; 44.1%) and social withdrawal (n = 22; 32.4%). We found no statistically significant associations between ED category and psychological symptoms. Thirty two (47.1%) patients were placed on psychiatric medication, most commonly an SSRI (n = 24; 75%), followed by an atypical antipsychotic (n = 4; 12.5%).


TABLE 3 Frequency of psychological symptoms among participants by eating disorder category.


	Symptom
	Total
 N (%)
	AN
 n (%)
	BN
 n (%)
	BED
 n (%)
	ARFID
 n (%)
	OSFED
 n (%)
	p-value

 

 	Symptoms of anxiety 	36 (100) 	8 (22.2) 	8 (22.2) 	2 (5.6) 	2 (5.6) 	16 (44.4) 	0.288


 	Substance misuse 	7 (100) 	0 (0.0) 	4 (57.1) 	1 (14.3) 	0 (0.0) 	2 (28.6) 	0.260


 	Depressive symptoms 	21 (100) 	4 (19.0) 	5 (23.8) 	2 (9.5) 	0 (0.0) 	10 (47.6) 	0.753


 	Social withdrawal 	22 (100) 	5 (22.7) 	6 (27.3) 	1 (4.5) 	1 (4.5) 	9 (40.9) 	0.700


 	Irritability 	13 (100) 	2 (15.4) 	2 (15.4) 	0 (0.0) 	1 (7.7) 	8 (61.5) 	0.140


 	Mood fluctuation 	30 (100) 	7 (23.3) 	8 (26.7) 	1 (3.3) 	1 (3.3) 	13 (43.3) 	0.208


 	Suicidal ideation 	17 (100) 	2 (11.8) 	5 (29.4) 	2 (11.8) 	0 (0.0) 	8 (47.1) 	0.540


 	Suicide attempt 	5 (100) 	0 (0.0) 	2 (40.0) 	1 (20.0) 	0 (0.0) 	2 (40.0) 	0.759


 	Non-suicidal self-injury 	9 (100) 	1 (11.1) 	2 (22.2) 	1 (11.1) 	0 (0.0) 	5 (55.6) 	0.713





AN, anorexia nervosa; BN, bulimia nervosa; BED, binge eating disorder; ARFID, avoidant restrictive/food intake disorder; OSFED, other specified feeding or eating disorder.
 

Table 4 presents the associations between therapy intervention characteristics and ED category. Readiness is an important concept in psychology, which refers to the motivation and willingness for change (Krampe et al., 2017). In this study, clinical judgement was used by the provider to determine readiness, which was informed by the transtheoretical model of change (Norcross and Lambert, 2018).


TABLE 4 Non-pharmacotherapy treatment and ED category.


	Variable
	Total
	AN
	BN
	BED
	ARFID
	OSFED
	p-value

 

 	Readiness for therapy 	 	 	 	 	 	 	0.054


 	Very ready 	2 (100) 	1 (50.0) 	0 (0.0) 	1 (50.0) 	0 (0.0) 	0 (0.0) 	


 	Ready 	39 (100) 	4 (10.3) 	16 (41.0) 	6 (15.4) 	2 (5.1) 	11 (28.2) 	


 	Somewhat ready 	15 (100) 	5 (33.3) 	1 (6.7) 	1 (6.7) 	0 (0.0) 	8 (53.3) 	


 	Therapy modality used 	 	 	 	 	 	 	0.551


 	Individual 	18 (100) 	3 (16.7) 	5 (27.8) 	5 (27.8) 	0 (0.0) 	5 (27.8) 	


 	Individual + family 	35 (100) 	7 (20.0) 	11 (31.4) 	2 (5.7) 	2 (5.7) 	13 (37.1) 	


 	Individual but family planned 	2 (100) 	0 (0.0) 	1 (50.0) 	1 (50.0) 	0 (0.0) 	0 (0.0) 	


 	Response to therapy 	 	 	 	 	 	 	0.023


 	Client is pleased 	38 (100) 	7 (18.4) 	12 (31.6) 	6 (15.8) 	1 (2.6) 	12 (31.6) 	


 	Client seems hopeful 	5 (100) 	0 (0.0) 	1 (20.0) 	2 (40.0) 	0 (0.0) 	2 (40.0) 	


 	Pleased + occasional consult 	7 (100) 	2 (28.6) 	2 (28.6) 	0 (0.0) 	2 (28.6) 	1 (14.3) 	


 	Unknown 	10 (100) 	4 (40.0) 	2 (20.0) 	0 (0.0) 	0 (0.0) 	4 (40.0) 	


 	Continues to struggle 	4 (100) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	4 (100.0) 	


 	Discontinued therapy 	4 (100) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	0 (0.0) 	4 (100.0) 	





ED, eating disorders; AN, anorexia nervosa; BN, bulimia nervosa; BED, binge eating disorder; ARFID, avoidant restrictive/food intake disorder; OSFED, other specified feeding or eating disorder.
 

We found that most participants stated they were ready to be involved in therapy related to their ED diagnosis (p = 0.054), with more participants with bulimia nervosa being ready or very ready for therapy. In addition, the response to therapy, which was based on feedback provided by the patient to the provider (feedback was based on a set of informal questions about what worked and what did not work), showed that most participants were pleased with the therapy they are presently receiving, significantly more so among patients with OSFED (p = 0.023).

Table 5 shows the multivariable logistic regression model examining the relationship between ED diagnoses and outcomes - hospital admission and default from follow-up. We found that compared to the other ED categories, participants diagnosed with anorexia nervosa had significantly higher odds of being admitted to hospital (OR = 13.53, p = 0.036) and less likely to default medical-care follow-up (OR = 0.14, p = 0.035). Those diagnosed with OSFED were at significantly higher odds of defaulting from medical follow-up (OR 26.01; p = 0.028).


TABLE 5 Predictors for hospital admission and defaulting from medical care.


	Predictor
	Hospital admission
	Default from medical care



	OR (95% CI)
	p-value
	OR (95% CI)
	p-value

 

 	ED Diagnosis


 	AN 	13.53 (1.18–154.61) 	0.036* 	0.14 (0.02–0.87) 	0.035*


 	BN 	0.22 (0.02–3.13) 	0.266 	1.77 (0.32–9.84) 	0.516


 	OSFED 	1.01 (0.13–7.66) 	0.993 	2.62 (0.39–17.74) 	0.323


 	ED type


 	AN 	Ref 	 	Ref 	


 	BN 	1.77 × 10−2 (1.64 ×10−7, 1.86) 	0.074 	11.07 (0.65, 189.41) 	0.097


 	BED 	NA 	NA 	21.22 (0.53, 842.38) 	0.104


 	ARFID 	NA 	NA 	NA 	NA


 	OSFED 	0.32 (0.01, 8.37) 	0.496 	26.01 (1.43, 474.49) 	0.028*


 	Sex


 	Male 	Ref 	 	Ref 	


 	Female 	0.46 (0.02, 12.31) 	0.644 	NA 	NA


 	Age category


 	Early adolescence 	Ref 	 	Ref 	


 	Late adolescence 	0.18 (0.01, 3.14) 	0.239 	8.23 (0.71, 95.73) 	0.092


 	Young adult 	NA 	NA 	0.30 (0.02, 5.75) 	0.425


 	Duration of having an ED 	1.52 (0.73, 3.14) 	0.262 	1.31 (0.92, 1.85) 	0.132


 	On psychotropic medication 	1.56 (0.07, 33.16) 	0.775 	1.82 (0.25, 13.13) 	0.551


 	Diagnosed with depression 	0.12 (0.01, 1.85) 	0.130 	7.31 (0.96, 55.92) 	0.055


 	Diagnosed with anxiety 	1.75 (0.09, 33.61) 	0.711 	2.13 (0.31, 14.64) 	0.441


 	History of abuse 	60.36 (0.53, 6810.68) 	0.089 	0.97 (0.09, 10.68) 	0.979


 	Family history of ED 	0.64 (0.03, 13.39) 	0.773 	NA 	NA


 	Family history of psychiatric illness 	0.18 (0.00, 9.68) 	0.398 	0.08 (0.00, 1.14) 	0.062





OR, odds ratio; CI, confidence interval; AN, anorexia nervosa; BN, bulimia nervosa; BED, binge eating disorder; ARFID, avoidant/restrictive food intake disorder; OSFED, other specified feeding or eating disorder; *p < 0.05. All models adjusted for sex, age at first ED physician visit, duration, depression, anxiety, history of abuse, family history of eating disorders, and family history of psychiatric disorders.
 



Discussion

This review of the clinical features, management and note of adolescents and young adults living with an eating disorder in the Jamaican metropolis, Kingston, revealed two major findings, (1) an increased prevalence compared with a similar previous study (White and Gardner, 2002) with a persistent female preponderance and; (2) even though the majority of patients were managed as outpatients, as many as 1 in 6 AYAs (n = 11; 16.2%) were admitted for care, most commonly due to failed outpatient management. These findings challenge previous stereotypes by providing evidence that eating disorder cases are present not only in White industrialized countries but in all groups, in this study, among a predominantly Black ethnic population in a developing country.

We determined a tripling of patients (n = 68) diagnosed with an eating disorder two plus decades prior, over a similar time period to that reviewed by White and Gardener (n = 22) (White and Gardner, 2002). This increase is not unique to Jamaica, as similar findings are being reported globally (Da Luz et al., 2017; Kolar et al., 2016; Stark-Wroblewski et al., 2005; Morris et al., 2022). Notwithstanding, an increase in this developing context is of concern as the country is ill-equipped to care for individuals with EDs, with implications for a potential increase in the morbidity and mortality rates, potentiated by a lack of timely identification and intervention for those suffering from this illness.

We report a persistence of female predominance, but must highlight that males comprise 15% of the sample population, a novel and significant finding, almost doubling previous reports of 9% males (White and Gardner, 2002). This is in tandem with other local data which identified 17% of male adolescents as ‘at risk’ of developing an eating disorder’ using the EAT-26 screening tool (score >20), an increased prevalence of disordered eating behaviors over the decade prior (Harrison et al., 2020).

Furthermore, our findings may yet reflect underreporting, given the significant stigma that surrounds psychiatric diagnoses in Jamaica (Arthur et al., 2010; Arthur and Whitley, 2015), which may result in avoidance and rejection of an ED diagnosis, more so when it comes to males, as EDs are often referred to as a “female illness.” There is limited research presented on the characteristics of eating disorders among Black people, with most of the research focusing primarily on what is believed to be the most common type of eating disorder among Black people, Binge Eating Disorder (Yeboah et al., 2024), with AN rarely being reported in this population (Taylor et al., 2007). While not negating the occurrence of BED or associated symptoms among Black people (Dickens et al., 2024; Yoon et al., 2023), we caution against stereotypes being applied to ethnic groups regarding a subtype of ED, as this may result in those who fall outside of this category having challenges in being recognized (Sala et al., 2024) and treated appropriately (Moreno et al., 2023). Contrary to previous research, our study reports several classifications of ED being identified, with AN and OSFED (here comprised mainly of atypical AN) the most common subtypes identified in this ethnically diverse sample.

We report outcomes comparable to those in resource-competent spaces (Schmidt et al., 2025), however, we did have higher hospitalization rates (17%) than in some high-income countries (5.6%) (Lau et al., 2022). Patients suffering from an eating disorder may be admitted for a variety of medical or psychological indications - we identified failed outpatient management as the most common cause for admission in our sample. Noteworthy is that among the failed outpatient management, there were some instances of delayed intervention due to missed opportunities for diagnosis; this speaks to the need for ongoing training of healthcare providers in the identification of these patients.

There is a dearth of trained eating disorder professionals in Jamaica and the Caribbean. In 2009/2010, two such professionals (adolescent medicine physician and clinical psychologist) returned from overseas training and started a small ED management team, the first of its kind in Jamaica, co-opting other non-ED trained providers (psychiatrist, dietician) as needed. Our higher hospital admission rate may reflect a more cautious approach, given the small team available to manage both in-patients and out-patients. Delay in admission may result in further deterioration, and when later admitted in extremis, the in-patient management would likely be more challenging and more resource depleting.

Our findings add to the support of personalized treatment plans for patients and their families, which could be developed by a small, dedicated team in other similarly resource poor settings. However, with caution, as this model may not be sustainable, particularly as the prevalence of EDs increases, reaffirming the need to build capacity among healthcare providers in Jamaica and the Caribbean.

We face similar challenges to industrialized settings where eating disorder education and awareness remain relatively low (Moreno et al., 2023). Further, symptoms may be attributed to supernatural forces (Arthur et al., 2010; Arthur and Whitley, 2015) or may be mistakenly diagnosed as a physical illness or overlooked by physicians. This is cause for concern, especially considering that early detection and treatment of EDs improve prognosis (Nazar et al., 2017; Treasure et al., 2015). Sharing this evidence of the physical and psychological presentations and outcomes associated with eating disorders may serve to highlight the potential severity of the illness, as well as contradict the concept that the range of eating disorders do not exist among Black people, and more specifically among Jamaicans.

Previous studies have found identification of triggers to be particularly useful in aiding prevention and intervention. Two recent retrospective chart review studies in the USA (Lin et al., 2023) and Canada (Chen and Couturier, 2019) found that among a sample of White adolescents diagnosed with AN, factors such as environment, the internalization of the thin ideal, and health education triggered the onset of their illness. Our findings extended to include all ED categories, and highlighted the significant role of the family, with more than half of the patients identifying family as the trigger for their illness. The difference between our findings and that of industrialized White populations, underscores the relevance of culture-specific studies, especially among a vastly understudied sample. These findings are not surprising considering that Jamaica is classified a collectivist society (Hofstede, 2011) where the voices and opinions of the family are held in high regard and where there is evidence of authoritarian parenting styles and hierarchical power (UNICEF, 2010; Lipps et al., 2012).

In the Caribbean context, this parenting style is believed to have been influenced by a complex interplay of unique cultural, sociodemographic, and religious influences, which were born out of the history of slavery, colonialism, and independence. These influence the power dynamics between the adult and the child, where adults are revered with obedience and where there is pressure to conform (Payne, 1989). This “sociohistorical process” has been transferred from generation to generation, influencing families, and how members relate to others (Walkerdine et al., 2013). Within the Jamaican context, parents are described as disciplinarians and authority figures. In this authoritarian engagement, the parent emphasizes their hierarchical power and instils obedience in their children through coercive disciplinary measures such as corporal punishment, shaming, and humiliation, independent of socioeconomic category (Lewis, 2025; Green, 2021). This authoritarian parenting style has been associated with negative psychological, behavioral, emotional, and social outcomes among adolescents, including higher depression levels, low self-esteem, and low self-worth in teens (Jadon and Tripathi, 2017; Mandal et al., 2021; Jannah et al., 2022).

Concerningly, we also note a decrease in the mean age of participants compared to White and Gardener’s findings (White and Gardner, 2002), with our youngest patient in this study having been diagnosed at age ten years. Morris and colleagues report similar findings in Australian adolescents, with the incidence of EDs among children 5-13 years almost doubling over a decade, also with a reduction in the mean age at the time of diagnosis (Morris et al., 2022). The reduction in age of onset may be attributed to more frequent engagement and greater impact of social media and Westernization among Jamaican adolescents, as well as an increased capacity for early detection with the introduction of the aforementioned two subspecialty-trained providers in the healthcare system in the past decade.

The lack of significance of the onset of DEBA by ED category differs from previous studies (Slane et al., 2014; Robinson et al., 2020) that have found significance. An explanation could be the design of the study, as both were longitudinal studies compared to this cross-sectional study. While research on DEBAs and EDs in the English-speaking Caribbean region is in its infancy, we encourage researchers to also consider utilizing other methodologies, including longitudinal studies for a more fulsome understanding of its discourse. Our study found no significance between the mean age of onset for formal diagnosis. This may be attributed to the lack of knowledge and resources to implement routine assessment on body image, eating behaviors and mood, that while performed routinely in developed countries (Klein et al., 2021) does not appear to occur among healthcare providers in Jamaica.

Eating disorders are one of the most significant contributors to years of potential life lost (Chen and Couturier, 2019), and as the prevalence of EDs increases in Jamaica, we recommend that measures be instituted for prevention and treatment, including education of all stakeholders – adolescents/young adults, parents and healthcare providers. This will facilitate more careful screening for DEBAs during routine well visits, facilitating earlier diagnosis and intervention. Specialized multidisciplinary clinics, in- and out-patient treatment facilities, may be beneficial in creating an optimal treatment environment and perhaps decrease the risk of patients defaulting. Investment in the training of personnel specialized in the management of eating disorders, inclusive of dietitians, nurses, psychologists and physicians is expected to improve health outcomes for patients.



Limitations of the study

This study was limited by missing data which is typical of retrospective chart reviews and may have introduced some measurement bias. Therefore, for the current study, we sought to do a complete case analysis based on non-missing data for our main outcome and main exposures. Some patients may also have defaulted from follow-up, limiting the determination of whether they resolved or deteriorated. Future research efforts could consider a prospective study design, which may offer an improved database for analysis, ensuring the collection of all relevant data, or the creation of an ED registry to better follow these patients. While we tried to identify all possible patients with an ED in the Kingston metropolitan region, there is the possibility that some patients may have been missed. This may be attributed to the lack of training and knowledge base as discussed earlier, but beyond healthcare professionals, further to the general society, often in denial of ED existence in Jamaica, assuming the myth of the stereotypes of the White and developed countries only, being the ones to suffer from this illness. Future work should be purposeful in educating the public as well as having standardized measures to ascertain the body image, mood and eating behaviors of young people in Jamaica. Despite these limitations, this study is of importance and relevance as it provides greater insight into the experience of patients with eating disorders and their management and outcome in Jamaica, even as these illnesses become increasingly prevalent in our population.



Conclusion

This review of eating disorders among adolescents and young adults in Jamaica from 2010 to 2020 reveals an increased prevalence, tripling that from only 2 decades prior. As many as 1 in 6 patients required inpatient care in this resource-limited context, highlighting the urgent need for improved human resources, and the implementation of the necessary infrastructure for specialized care for these vulnerable patients to optimize outcomes. This study should raise awareness of eating disorders among healthcare providers in the region and provide evidence-based strategies to facilitate early diagnosis and management in a targeted and culturally appropriate manner.
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