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Objective: The present study aimed to examine longitudinal trajectories of 

brooding and reflective rumination and to determine their parallel predictive 

effects on changes in suicidal ideation among high-risk adolescents using a latent 

growth curve modeling framework. 

Methods and Materials: A prospective four-wave longitudinal design was 

employed with a sample of 362 high-risk adolescents aged 13–17 years recruited 

from secondary schools and youth mental health services. Participants completed 

validated self-report measures of brooding and reflective rumination, suicidal 

ideation, and depressive symptoms at three-month intervals over a 12-month 

period. Measurement invariance across time was established prior to growth 

analyses. Unconditional latent growth curve models were first estimated 

separately for brooding, reflection, and suicidal ideation to assess intercepts and 

linear slopes. A parallel process latent growth model was subsequently specified 

to examine whether baseline levels and rates of change in rumination subtypes 

predicted trajectories of suicidal ideation while controlling for depressive 

symptoms and gender. Model fit was evaluated using CFI, TLI, RMSEA, and 

SRMR indices, and missing data were handled using full information maximum 

likelihood estimation. 

Findings: Results indicated significant positive linear growth in brooding and 

suicidal ideation over time, with substantial inter-individual variability in slopes. 

Reflective rumination demonstrated a stable mean trajectory but significant slope 

variance. In the parallel process model, the brooding intercept significantly 

predicted the suicidal ideation intercept (β = .41, p < .001), and the brooding slope 

significantly predicted growth in suicidal ideation (β = .38, p < .001). Reflective 

rumination did not significantly predict changes in suicidal ideation trajectories. 

Depressive symptoms remained a significant covariate of baseline suicidal 

ideation. Overall model fit indices indicated good structural fit. 

Conclusion: Findings identify brooding, but not reflective rumination, as a 

dynamic longitudinal risk mechanism contributing to escalating suicidal ideation 

among high-risk adolescents, underscoring the importance of targeting 

maladaptive rumination processes in prevention and intervention efforts. 
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1. Introduction 

dolescent suicide remains a pressing global public 

health crisis, ranking among the leading causes of 

death for young people worldwide. Over the past decade, 

epidemiological evidence has demonstrated a troubling rise 

in suicidal ideation, suicide attempts, and non-suicidal self-

injury across diverse cultural contexts. Clinical registry data 

from youth mental health services indicate that a substantial 

proportion of adolescents seeking treatment report active 

suicidal thoughts or recent attempts (Kennard et al., 2023). 

Parallel evidence from primary care and early intervention 

settings highlights the pervasiveness of suicidality among 

help-seeking youth, underscoring the need for 

developmentally informed risk models (Albrecht et al., 

2025). Particularly elevated rates have been documented 

among adolescents at ultra-high risk for psychosis, 

suggesting that suicidality may cluster within specific 

psychiatric vulnerability profiles (Ang et al., 2025). 

Recent systematic reviews and meta-analyses further 

reveal that suicidal behaviors are not uniformly distributed 

across youth populations but are shaped by intersecting 

biological, psychosocial, and contextual factors. For 

example, meta-analytic evidence indicates that adolescents 

with chronic medical conditions such as type 1 diabetes 

show increased rates of suicidal ideation and attempts 

compared to peers (Renaud‐Charest et al., 2024). Youth 

residing in frontier and remote regions may experience 

compounded risks due to reduced service access and social 

isolation (Kreuze, 2024). Similarly, polygenic risk profiling 

studies suggest that genetic liability for psychiatric traits 

contributes to early vulnerability to suicidality, even in 

preadolescent populations (Joo et al., 2021). These findings 

converge with longitudinal cohort data demonstrating that 

early-life adversities, including trauma exposure and 

childhood stressors, prospectively predict suicidal ideation 

across adolescence (Marr et al., 2021; Orri et al., 2022). 

Within high-risk subgroups, disparities are particularly 

pronounced among sexual and gender diverse youth. 

Transgender and gender diverse adolescents report markedly 

elevated rates of suicidal ideation and self-injury (McArthur, 

2026). Systematic reviews conducted during the COVID-19 

pandemic document heightened mental health and substance 

use difficulties among sexual and gender minority youth, 

further exacerbating suicide risk (Racine et al., 2025). 

Longitudinal analyses indicate that peer victimization 

partially mediates the association between minority identity 

and suicidality (Liu et al., 2025), while online racial 

discrimination and cyber-victimization similarly predict 

increased suicidal ideation through traumatic stress 

pathways (Tynes et al., 2024). Among incarcerated or 

justice-involved sexual and gender minority youth, mental 

health burden and suicide risk are even more pronounced 

(Clark et al., 2022). 

Beyond minority stress, family and interpersonal 

processes constitute central determinants of adolescent 

suicide risk. Social connectedness has been repeatedly 

identified as a protective factor buffering suicidal ideation 

(Arango et al., 2023). Multilevel analyses demonstrate that 

parental involvement reduces the likelihood of suicidal 

thoughts in school-based samples (Long et al., 2021). 

Conversely, deficits in family functioning and diminished 

perceived support are robustly associated with greater 

suicidal ideation and behaviors (Nestor et al., 2022; Wong et 

al., 2022). In LGBTQ+ populations, family support has been 

shown to moderate mental health outcomes and mitigate 

suicide risk in primary care contexts (DelFerro et al., 2024). 

Cultural family processes similarly shape depressive 

symptoms and suicidal ideation trajectories among Asian 

American youth (Lee et al., 2023). 

At the individual level, cognitive-affective mechanisms 

have gained increasing attention as proximal risk factors. 

Emotion-related impulsivity and rumination exhibit both 

unique and interactive associations with suicidal ideation 

and attempts (Johnson et al., 2022). In depressive outpatient 

samples, rumination and self-criticism are strongly linked to 

suicidal ideation, suggesting that repetitive negative thinking 

patterns may sustain and amplify distress (Lo & Cheng, 

2024). Chain mediation analyses demonstrate that 

rumination functions as an intermediary mechanism 

connecting non-suicidal self-injury to suicidal ideation 

(Zheng et al., 2023). Furthermore, suicide-related 

rumination has emerged as a significant correlate of suicidal 

behaviors in representative epidemiological youth samples, 

even when controlling for family functioning and 

population-level stressors (Wong et al., 2022). 

Neurocognitive and affective processes further illuminate 

this risk architecture. At-risk suicidal individuals exhibit 

dissociated deficits in anticipated versus experienced regret, 

implicating maladaptive decision-making processes in 

suicidality (Ai et al., 2023). Sleep disturbances in 

preadolescence prospectively predict suicidal behaviors, 

highlighting dysregulation in basic regulatory systems 

(Gowin et al., 2024). Emotional dysregulation and thwarted 

belongingness have been directly targeted in web-assisted 

behavioral interventions to reduce suicidal ideation, with 

A 
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preliminary evidence of efficacy (Hill et al., 2022). 

Decentering capacities have been identified as moderators in 

the relation between non-suicidal self-injury and suicidal 

ideation, suggesting that cognitive flexibility may buffer 

maladaptive rumination (Rosario‐Williams et al., 2021). 

Importantly, suicidal ideation frequently co-occurs with 

other psychopathological manifestations. Youth hospitalized 

with eating disorders demonstrate high lifetime rates of 

suicidal ideation and attempts (Arnold et al., 2023). 

Adolescents with chronic pain conditions such as juvenile 

fibromyalgia exhibit both elevated suicide risk and resilience 

factors that moderate outcomes (Gmuca et al., 2021). Studies 

examining adverse childhood experiences reveal interactive 

effects between trauma exposure and suicidal thoughts on 

subsequent substance use behaviors (Kelly et al., 2023). 

Even in non-ideating youth engaging in non-suicidal self-

injury, distinct correlates differentiate this group from 

adolescents endorsing suicidal ideation (Boylan et al., 2025). 

Socioeconomic and structural determinants also 

contribute to suicide risk. Parental education has been 

systematically associated with youth suicidal behaviors, 

indicating broader socioeconomic gradients in risk 

distribution (Chen et al., 2022). Trends analyses in large 

metropolitan samples reveal shifting patterns of suicidality 

and bullying across race and sexual identity over time 

(English et al., 2024). Earthquake exposure interacting with 

genetic polymorphisms demonstrates the role of gene–

environment interplay in adolescent suicidal ideation (Cai et 

al., 2024). Justice involvement does not necessarily 

extinguish suicidal risk, as suicidal thoughts and behaviors 

may persist following juvenile justice contact (Kemp et al., 

2021). Screening research further underscores ethnic 

differences in depression and suicidality assessment validity 

among adjudicated youth (Gagnon et al., 2025). 

Notably, longitudinal investigations of interpersonal 

theory constructs among LGBTQ+ youth utilizing crisis 

services demonstrate that thwarted belongingness and 

perceived burdensomeness predict suicidal ideation 

trajectories, moderated by gender identity (Chang et al., 

2021). Cross-sectional and longitudinal analyses in urban 

youth populations corroborate the importance of support 

processes in shaping suicidal ideation transitions (Nestor et 

al., 2022). Despite this expanding body of evidence, most 

studies remain cross-sectional or rely on two-wave designs, 

limiting the capacity to capture developmental change and 

heterogeneity in trajectories. Few investigations employ 

advanced growth modeling frameworks to simultaneously 

examine intra-individual change and inter-individual 

variability in cognitive risk factors and suicidal ideation over 

time. 

Emerging digital mental health approaches attempt to 

monitor and intervene in youth suicidal ideation in real-

world clinical settings (Chong et al., 2024), yet precise 

identification of dynamic risk mechanisms remains essential 

for tailoring interventions. Rumination, particularly 

maladaptive brooding, has been consistently implicated as a 

proximal cognitive vulnerability; however, differentiation 

between rumination subtypes and their distinct longitudinal 

contributions to suicidal ideation trajectories remains 

insufficiently explored. Furthermore, transitional analyses 

highlight that perceived support and suicidal ideation 

demonstrate complex bidirectional associations across late 

adolescence (Nestor et al., 2022). Contemporary 

epidemiological research continues to document persistent 

disparities and contextual stressors shaping youth suicidality 

(McArthur, 2026; Racine et al., 2025). 

Given the convergence of evidence implicating cognitive 

processes, social connectedness, minority stress, trauma 

exposure, and structural determinants in adolescent suicide 

risk, there is a pressing need to clarify how specific cognitive 

vulnerabilities unfold developmentally within high-risk 

populations. Latent growth curve modeling offers a powerful 

methodological approach to examine both baseline levels 

and rates of change in rumination subtypes and suicidal 

ideation, allowing for the identification of parallel 

developmental processes and individual variability. 

Building upon existing longitudinal and meta-analytic 

findings while addressing methodological limitations in 

prior research, the present study aims to model the 

developmental trajectories of brooding and reflective 

rumination and to examine their longitudinal associations 

with suicidal ideation among high-risk adolescents. 

2. Methods and Materials 

2.1. Study Design and Participants 

This study employed a prospective longitudinal design to 

investigate developmental trajectories of rumination 

subtypes and their predictive associations with suicidal 

ideation among high-risk adolescents in Armenia. Data were 

collected across four waves over a 12-month period with 

approximately three-month intervals between assessments. 

The target population consisted of adolescents identified as 

high-risk based on prior exposure to at least one of the 

following criteria: documented depressive symptomatology 

above clinical cut-off, history of self-harm or suicide 

https://portal.issn.org/resource/ISSN/2981-2526
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attempt, exposure to significant interpersonal trauma, or 

referral from school psychologists due to persistent 

emotional distress. Participants were recruited from public 

secondary schools and community mental health centers in 

Yerevan and two regional provinces. A multi-stage cluster 

sampling procedure was implemented. First, six secondary 

schools and two community-based youth counseling centers 

were selected in collaboration with the Armenian Ministry 

of Education, Science, Culture and Sport. Within these 

institutions, screening procedures were conducted using 

brief standardized measures of depressive symptoms and 

self-injurious thoughts to identify eligible adolescents. From 

an initial screened pool of 612 students, 428 met high-risk 

criteria. Of these, 362 adolescents provided both parental 

consent and personal assent and agreed to participate in the 

longitudinal study. At baseline (Time 1), the final sample 

consisted of 362 participants (196 females, 166 males), aged 

between 13 and 17 years (M = 15.02, SD = 1.21). Attrition 

across waves was monitored carefully; retention rates were 

94.7% at Time 2, 91.2% at Time 3, and 88.1% at Time 4. 

Full information maximum likelihood procedures were used 

to address missing data under the assumption of missing at 

random. Inclusion criteria required sufficient Armenian 

language proficiency, enrollment in formal schooling, and 

absence of severe cognitive impairment. Adolescents 

currently hospitalized for acute psychiatric crises at baseline 

were excluded to ensure stability during longitudinal follow-

up.  

2.2. Measures 

Data collection tools were selected based on strong 

psychometric properties and prior validation in adolescent 

populations. Rumination was assessed using the Armenian-

adapted version of the Ruminative Responses Scale (RRS), 

which differentiates between brooding and reflective 

pondering subtypes. The brooding subscale captures passive 

and judgmental comparisons of one’s current state with 

unachieved standards, whereas the reflection subscale 

assesses purposeful turning inward to engage in cognitive 

problem-solving. The translation and cultural adaptation 

process followed forward–backward translation procedures, 

expert panel review, and pilot testing with 48 Armenian 

adolescents to ensure semantic and conceptual equivalence. 

Internal consistency coefficients (Cronbach’s alpha) at 

baseline were .89 for brooding and .84 for reflection. 

Suicidal ideation was measured using the Suicidal Ideation 

Questionnaire–Junior (SIQ-JR), adapted for Armenian 

adolescents. This instrument assesses frequency and severity 

of suicidal thoughts during the past month using a Likert-

type response format. Baseline internal consistency for the 

SIQ-JR in the current sample was .93. Depressive symptoms 

were assessed as a time-varying covariate using the Patient 

Health Questionnaire for Adolescents (PHQ-A), which 

demonstrated acceptable internal consistency (α = .87). In 

addition, demographic information including age, gender, 

socioeconomic status, parental education, and prior mental 

health treatment history was collected via a structured 

background questionnaire. All instruments were 

administered in classroom settings or counseling rooms 

under standardized conditions by trained clinical psychology 

graduate students. To reduce social desirability bias and 

enhance reporting accuracy, adolescents completed 

questionnaires individually, with adequate spacing and 

privacy. At each wave, participants were screened for acute 

suicide risk; those scoring above the critical threshold on the 

SIQ-JR were immediately referred to school psychologists 

or collaborating mental health professionals for further 

evaluation and safety planning. 

2.3. Data Analysis 

Data analysis was conducted using structural equation 

modeling within a latent growth curve modeling (LGCM) 

framework to examine intra-individual change and inter-

individual variability in trajectories of rumination subtypes 

and suicidal ideation over time. Analyses were performed 

using Mplus version 8.8 and cross-validated in R using the 

lavaan package. Preliminary analyses included descriptive 

statistics, assessment of normality (skewness and kurtosis 

indices), and evaluation of internal consistency reliability for 

all measures at each time point. Measurement invariance 

across time was tested for the brooding, reflection, and 

suicidal ideation constructs using a sequential approach 

including configural, metric, and scalar invariance models. 

Model fit was evaluated using multiple indices, including the 

Comparative Fit Index (CFI ≥ .95 for good fit), Tucker–

Lewis Index (TLI ≥ .95), Root Mean Square Error of 

Approximation (RMSEA ≤ .06), and Standardized Root 

Mean Square Residual (SRMR ≤ .08). Unconditional latent 

growth models were first estimated separately for brooding, 

reflection, and suicidal ideation to determine initial levels 

(intercepts) and rates of change (linear slopes). 

Subsequently, parallel process latent growth models were 

specified to examine whether baseline levels and trajectories 

of rumination subtypes predicted initial status and growth in 

https://portal.issn.org/resource/ISSN/2981-2526
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suicidal ideation. Gender and depressive symptoms were 

included as covariates to control for potential confounding 

effects. Random intercept and random slope variances were 

freely estimated to capture individual differences in 

developmental trajectories. Indirect effects were examined 

using bias-corrected bootstrap confidence intervals with 

5,000 resamples. Sensitivity analyses were conducted to 

evaluate the robustness of findings under alternative model 

specifications, including quadratic growth factors where 

indicated by significant non-linear trends. Statistical 

significance was set at p < .05, and effect sizes were 

interpreted using standardized estimates. 

3. Findings and Results 

Descriptive statistics, internal consistency indices, and 

bivariate correlations among the primary study variables at 

baseline (Time 1) are presented in Table 1. These results 

provide an overview of the central tendency, dispersion, 

reliability, and preliminary associations between brooding, 

reflection, suicidal ideation, and depressive symptoms in the 

high-risk Armenian adolescent sample. Prior to conducting 

latent growth analyses, assumptions of normality and 

multicollinearity were examined. Skewness and kurtosis 

values for all continuous variables fell within acceptable 

ranges (−1.50 to +1.50), indicating no substantial deviation 

from univariate normality. Internal consistency coefficients 

were satisfactory to excellent across measures. 

Table 1 

Descriptive Statistics, Internal Consistency, and Correlations Among Study Variables at Time 1 (N = 362) 

Variable M SD α 1 2 3 4 

1. Brooding 15.87 4.62 .89 — 

   

2. Reflection 13.42 3.98 .84 .46** — 

  

3. Suicidal Ideation 18.35 8.74 .93 .58** .29** — 

 

4. Depressive Symptoms 16.71 6.15 .87 .63** .37** .69** — 

**p < .01 

 

As shown in Table 1, brooding exhibited a moderate to 

strong positive correlation with suicidal ideation (r = .58, p 

< .01) and depressive symptoms (r = .63, p < .01), indicating 

that adolescents who engaged in more maladaptive 

ruminative comparison processes reported higher levels of 

suicidal thoughts and depressive affect at baseline. 

Reflection was moderately correlated with brooding (r = .46, 

p < .01), suggesting partial overlap between rumination 

subtypes; however, its association with suicidal ideation (r = 

.29, p < .01) was notably weaker than that of brooding. 

Depressive symptoms demonstrated the strongest bivariate 

association with suicidal ideation (r = .69, p < .01), 

supporting its inclusion as a time-varying covariate in 

subsequent structural models. Internal consistency values 

ranged from .84 to .93, confirming adequate reliability of all 

measures in this sample. 

Table 2 

Unconditional Latent Growth Model Parameters for Brooding, Reflection, and Suicidal Ideation (Four Waves) 

Construct Intercept Mean Intercept Variance Slope Mean Slope Variance CFI TLI RMSEA SRMR 

Brooding 15.82** 9.41** 0.64** 0.87** .97 .96 .042 .035 

Reflection 13.39** 7.26** 0.18 0.52* .95 .94 .051 .041 

Suicidal Ideation 18.29** 24.33** 0.91** 1.76** .98 .97 .039 .029 

*p < .05, **p < .01 

 

Results from Table 2 indicate that the mean intercept for 

brooding was statistically significant (M = 15.82, p < .01), 

reflecting elevated baseline levels of maladaptive 

rumination in this high-risk sample. The positive and 

significant slope mean (M = 0.64, p < .01) suggests a gradual 

linear increase in brooding across the 12-month follow-up. 

Significant slope variance (0.87, p < .01) indicates 

substantial inter-individual differences in growth 

trajectories. Reflection showed a significant intercept but a 

non-significant slope mean (M = 0.18, p > .05), suggesting 

relative stability over time at the group level, although 

significant slope variance (0.52, p < .05) implies 

https://portal.issn.org/resource/ISSN/2981-2526
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heterogeneity in individual patterns. Suicidal ideation 

demonstrated both a significant intercept and a significant 

positive slope (M = 0.91, p < .01), indicating that, on 

average, suicidal thoughts increased over time in this high-

risk cohort. The large slope variance (1.76, p < .01) further 

underscores considerable variability in developmental 

trajectories. 

Table 3 

Parallel Process Latent Growth Model: Standardized Path Coefficients Predicting Suicidal Ideation Trajectories 

Predictor → Outcome β SE p 

Brooding Intercept → SI Intercept .41 .06 < .001 

Brooding Slope → SI Slope .38 .08 < .001 

Reflection Intercept → SI Intercept .12 .05 .021 

Reflection Slope → SI Slope .07 .06 .214 

Depressive Symptoms (T1) → SI Intercept .49 .07 < .001 

Gender (Female) → SI Intercept .18 .05 .003 

 

The results presented in Table 3 demonstrate that baseline 

levels of brooding significantly predicted baseline suicidal 

ideation (β = .41, p < .001), even after controlling for 

depressive symptoms and gender. Moreover, increases in 

brooding over time significantly predicted increases in 

suicidal ideation trajectories (β = .38, p < .001), indicating 

that adolescents whose maladaptive rumination intensified 

were more likely to experience escalating suicidal thoughts. 

In contrast, reflection showed only a small effect on initial 

suicidal ideation (β = .12, p = .021) and did not significantly 

predict growth in suicidal ideation over time (β = .07, p = 

.214). Depressive symptoms remained a robust predictor of 

initial suicidal ideation (β = .49, p < .001), and female gender 

was associated with higher baseline suicidal ideation (β = 

.18, p = .003). Overall model fit indices were satisfactory 

(CFI = .96, TLI = .95, RMSEA = .045, SRMR = .037), 

supporting adequacy of the specified structural model. 

Figure 1 

Parallel Process Latent Growth Model of Brooding, Reflection, and Suicidal Ideation Trajectories 

 

As depicted in Figure 1, the structural model illustrates 

significant covariance between brooding and suicidal 

ideation growth factors, with a pronounced path from 

brooding slope to suicidal ideation slope. The graphical 

representation underscores the dynamic coupling between 

maladaptive rumination and suicidal ideation across 

https://portal.issn.org/resource/ISSN/2981-2526
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adolescence. Reflection trajectories appear comparatively 

weakly linked to suicidal ideation change. The figure further 

demonstrates the substantial variance in both intercept and 

slope factors, reinforcing the heterogeneity of 

developmental risk patterns within this Armenian high-risk 

adolescent sample. Collectively, these findings indicate that 

brooding, rather than reflective pondering, functions as a 

longitudinal risk mechanism contributing to the escalation of 

suicidal ideation over time. 

4. Discussion 

The present longitudinal study examined developmental 

trajectories of brooding and reflective rumination and their 

parallel associations with suicidal ideation among high-risk 

adolescents. Consistent with our hypotheses, brooding 

demonstrated a significant positive growth trajectory over 

the 12-month period and emerged as a robust predictor of 

both baseline levels and increases in suicidal ideation. In 

contrast, reflective rumination showed relative stability at 

the group level and did not significantly predict growth in 

suicidal ideation when controlling for depressive symptoms 

and gender. These findings underscore the differential role 

of rumination subtypes in the developmental course of 

suicidality and highlight brooding as a dynamic cognitive 

risk mechanism in vulnerable youth populations. 

The observed increase in suicidal ideation across waves 

aligns with epidemiological data documenting persistent or 

escalating suicidal thoughts among treatment-seeking 

adolescents (Kennard et al., 2023). Similar persistence has 

been noted in justice-involved youth, where suicidal ideation 

and behaviors may continue even after system contact 

(Kemp et al., 2021). Our finding that suicidal ideation 

trajectories display significant inter-individual variability 

further supports prior longitudinal evidence demonstrating 

heterogeneous developmental patterns in youth suicidality 

(Nestor et al., 2022). This heterogeneity suggests that static 

risk models may inadequately capture the dynamic nature of 

suicide risk, reinforcing the value of latent growth 

approaches. 

The strong predictive effect of brooding on both intercept 

and slope of suicidal ideation is consistent with theoretical 

and empirical work identifying maladaptive rumination as a 

proximal vulnerability factor. Emotion-related impulsivity 

and rumination have shown conjoint effects on suicidal 

ideation and attempts across adolescent samples (Johnson et 

al., 2022). Chain mediation models have further 

demonstrated that rumination mediates the association 

between non-suicidal self-injury and suicidal ideation 

(Zheng et al., 2023). In epidemiological youth samples, 

suicide-related rumination has been significantly associated 

with suicidal behaviors even after accounting for family 

functioning and broader stressors (Wong et al., 2022). Our 

longitudinal findings extend these cross-sectional and short-

term analyses by demonstrating that increases in brooding 

over time are directly associated with increases in suicidal 

ideation, suggesting a developmental coupling process 

rather than merely concurrent association. 

Neurocognitive evidence may help explain this coupling. 

At-risk suicidal individuals exhibit deficits in anticipated 

and experienced regret processing, reflecting maladaptive 

decision-making and cognitive inflexibility (Ai et al., 2023). 

Such impairments may render adolescents more susceptible 

to perseverative negative thinking patterns characteristic of 

brooding. Furthermore, sleep disturbances have been 

prospectively linked to subsequent suicidal behaviors in 

preadolescence (Gowin et al., 2024), and disrupted sleep 

may exacerbate rumination through impaired emotion 

regulation. Collectively, these findings support a model in 

which brooding amplifies negative affect and hopeless 

cognitions, progressively heightening suicidal ideation. 

In contrast, reflective rumination did not significantly 

predict changes in suicidal ideation trajectories. Although 

reflection was modestly associated with baseline suicidal 

ideation, its slope was unrelated to suicidal ideation growth. 

This pattern suggests that reflection may function as a more 

neutral or context-dependent cognitive process, potentially 

facilitating problem-solving under certain conditions. Prior 

research differentiating rumination subtypes similarly 

indicates that brooding, rather than reflection, drives 

associations with suicidal outcomes (Lo & Cheng, 2024). 

Our results corroborate this differentiation within a 

longitudinal growth framework. 

The persistence of depressive symptoms as a strong 

predictor of baseline suicidal ideation aligns with evidence 

from clinical registries and primary care samples indicating 

high co-occurrence between depression and suicidality 

(Albrecht et al., 2025; Kennard et al., 2023). However, even 

after controlling for depressive symptoms, brooding 

maintained a unique longitudinal effect. This suggests that 

rumination is not merely an epiphenomenon of depressive 

severity but represents an independent cognitive 

vulnerability pathway. 

Our findings must also be interpreted within the broader 

social and contextual landscape of adolescent suicide risk. 

Social connectedness has been repeatedly identified as 

https://portal.issn.org/resource/ISSN/2981-2526
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protective (Arango et al., 2023), and deficits in perceived 

support are longitudinally associated with suicidal ideation 

transitions (Nestor et al., 2022). Minority stress processes 

further exacerbate risk among sexual and gender diverse 

youth (McArthur, 2026; Racine et al., 2025). Peer 

victimization mediates associations between minority 

identity and suicidality (Liu et al., 2025), while online racial 

discrimination predicts suicidal ideation through traumatic 

stress pathways (Tynes et al., 2024). These contextual 

stressors may intensify brooding by reinforcing internalized 

negative self-appraisals and social defeat cognitions. 

Family functioning and parental involvement also shape 

cognitive vulnerability processes. Parental involvement is 

inversely associated with suicidal ideation in school-based 

samples (Long et al., 2021), and family support moderates 

mental health outcomes in LGBTQ+ youth (DelFerro et al., 

2024). Cultural family processes similarly influence 

depressive symptoms and suicidal ideation longitudinally 

(Lee et al., 2023). It is plausible that supportive family 

environments attenuate brooding trajectories, whereas 

dysfunctional environments may exacerbate them. 

Structural and socioeconomic determinants further 

contextualize our findings. Parental education gradients in 

youth suicidality (Chen et al., 2022) and regional disparities 

in remote areas (Kreuze, 2024) highlight macro-level 

influences on psychological vulnerability. Trauma exposure 

in pediatric emergency psychiatric populations has been 

directly associated with suicidality (Marr et al., 2021), and 

early-life adversity predicts long-term suicidal ideation risk 

(Orri et al., 2022). Such stress exposures may initiate or 

reinforce maladaptive rumination patterns, thereby 

contributing to escalating suicidal ideation. 

The pronounced gender effect observed at baseline aligns 

with research demonstrating elevated suicidality among 

certain gender-diverse and sexual minority youth (Clark et 

al., 2022; McArthur, 2026). However, our longitudinal 

model suggests that brooding exerts its influence across 

gender categories, indicating a transdiagnostic cognitive 

mechanism. 

5. Conclusion 

Digital intervention research offers promising avenues 

for targeting these mechanisms. Web-assisted behavioral 

interventions aimed at reducing thwarted belongingness and 

suicidal ideation have shown preliminary success (Hill et al., 

2022). Digital monitoring tools within youth mental health 

services may allow for real-time assessment of rumination 

trajectories (Chong et al., 2024). Screening studies 

emphasize the importance of culturally sensitive and 

psychometrically valid tools for identifying suicidality 

across diverse youth populations (Gagnon et al., 2025; Hill 

et al., 2020). Integrating longitudinal cognitive monitoring 

into such frameworks may enhance early detection and 

prevention efforts. 

6. Limitations & Suggestions 

Several limitations warrant consideration. First, although 

the longitudinal design strengthens causal inference, 

observational data preclude definitive conclusions regarding 

causality. Second, reliance on self-report measures may 

introduce shared method variance and reporting bias. Third, 

while the sample comprised high-risk adolescents, findings 

may not generalize to community or low-risk populations. 

Fourth, unmeasured contextual variables, including ongoing 

stress exposure and digital media influences, were not 

directly modeled. Fifth, although attrition was statistically 

managed, loss to follow-up may have influenced trajectory 

estimates. 

Future studies should incorporate multi-method 

assessments, including ecological momentary assessment 

and behavioral tasks, to capture real-time rumination 

dynamics. Cross-cultural replications are necessary to 

determine whether the observed coupling between brooding 

and suicidal ideation generalizes across sociocultural 

contexts. Integrating biological markers, such as sleep 

metrics or genetic risk indicators, may clarify underlying 

mechanisms. Additionally, testing moderated growth 

models that incorporate minority stress, trauma exposure, 

and family functioning variables would provide a more 

comprehensive developmental framework. 

Clinically, the findings underscore the importance of 

assessing rumination subtypes in suicide risk evaluations. 

Interventions should specifically target maladaptive 

brooding through cognitive restructuring, decentering 

techniques, and emotion regulation training. School-based 

and digital prevention programs may benefit from 

integrating modules designed to interrupt perseverative 

negative thinking cycles. Enhancing family support and 

social connectedness may further buffer cognitive 

vulnerabilities. Early identification and targeted intervention 

for adolescents exhibiting increasing brooding trajectories 

could play a critical role in mitigating the escalation of 

suicidal ideation. 
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