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ARTICLE INFO ABSTRACT

Keywords: Objective: To investigate suicidal ideation among adolescents with learning disabilities and examine whether
Su?c%de ) learning disabilities and a range of risk and protective factors assessed at age 13 are associated with suicidal
Suicidality ideation at age 15.

Suicidal thoughts . s . . . .
Self-ini Methods: Longitudinal data were drawn from a youth population-based cohort (Zurich Project on the Social
A dolesjc;r}l,ts Development from Childhood to Adulthood [z-proso]; N = 1675). Modified Poisson regression was used to es-

timate the relative risk of suicidal ideation at age 15, with learning disabilities along with the other variables as
predictors. An additional model included an interaction term between learning disabilities and anxiety/
depression symptoms to test whether the association between anxiety/depression and suicidal ideation varied by
learning disability status. Average marginal effects were used to estimate absolute differences in predicted
probabilities between groups.

Results: Adolescents with learning disabilities reported significantly higher rates of suicidal ideation (32.5 %) and
self-injury (18.4 %) compared to peers without learning disabilities. They showed elevated levels of most risk
factors and lower levels of protective factors. Significant predictors of increased relative risk of suicidal ideation
included female sex, anxiety/depression symptoms, bullying experiences, and learning disabilities, the latter
associated with a 40.2 % higher risk (RR = 1.402, 95 % CI = [1.070, 1.387]). Average marginal effects indicated
that anxiety/depression significantly increased suicidal ideation risk among adolescents without learning dis-
abilities but not among those with learning disabilities.

Conclusions: Findings suggest that learning disabilities are a significant risk factor for adolescent suicidal idea-
tion, highlighting the need for early identification, tailored assessment, and targeted prevention strategies.

Learning disabilities
Internalizing symptoms

1. Introduction these thoughts, distress levels, and access to means (Franklin et al.,

2017; Turecki et al., 2019). Self-injury, even when classified as non-

Suicide is a global public health issue and a leading cause of death,
especially among adolescents and young adults (Bertuccio et al., 2024).
Suicidality encompasses self-harm (non-fatal acts with or without the
motivation to die) and suicide attempts, as well as suicidal ideation (SI),
which includes thoughts of suicide, a desire to die, or the expression of
suicidal intent (De Leo et al., 2021). SI predicts future planning and
attempts, with risk increasing based on the frequency and content of

suicidal, is a significant predictor of SI and attempts (Ribeiro et al.,
2016). Non-suicidal self-injury is considered a maladaptive emotional
regulation strategy, more common among adolescents with poor coping
skills and impulse control difficulties (Wolff et al., 2019). Suicidality is a
complex, multifactorial phenomenon shaped by individual, social, and
environmental factors (Franklin et al., 2017; Turecki et al., 2019). Pre-
dicting suicidality remains challenging due to the numerous interacting
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and dynamic variables involved (Franklin et al., 2017). Moreover, no
universal risk formula exists, as it varies across populations.

In adolescent populations, several well-established factors have been
consistently associated with SI. Uddin et al., using data from the Global
School-based Student Health Survey, estimated the overall 12-month
prevalence of SI at 16.9 % (Uddin et al., 2019). Older adolescents
(aged 15-17 years) and girls showed a higher prevalence of SI compared
to younger adolescents and boys. Gender differences were also reported
in previous studies, with gendered risk factors and pathways (Thompson
and Light, 2011). The cumulative effect of adverse childhood experi-
ences (ACEs) is a well-documented risk factor for suicidality (Fuller-
Thomson et al., 2016; Sahle et al., 2022; Thompson et al., 2019). ACEs
negatively affect adolescents’ mental health and are frequently linked to
internalizing disorders, such as anxiety and depression and to increased
substance use. These pathways appear to mediate the relationship be-
tween ACEs and suicidality, further compounding the risk (Dube et al.,
2001; Fuller-Thomson et al., 2016; Sahle et al., 2022). Bullying is one of
the most significant and extensively researched forms of peer victimi-
zation in adolescence associated with SI (Espelage and Holt, 2013; Holt
et al., 2015). A range of negative effects have been linked to bullying,
including distress, feelings of worthlessness and hopelessness, and
isolation (Espelage and Holt, 2013). The literature highlights the role of
social support and inclusion as protective factors against suicidality
(Miller et al., 2015; Miranda-Mendizabal et al., 2019).

Previous research has also shown that adolescents with disabilities
are at increased risk of engaging in suicidal behaviors compared to their
peers without disabilities (Emerson et al., 2024; Moses, 2018). Within
this group, those with learning disabilities (LD) may be one of the sub-
groups particularly vulnerable.

1.1. Learning disabilities and suicidal ideation

LD are among the most common neurodevelopmental disabilities,
affecting approximately 5 to 15 % of children and adolescents
(Butterworth and Kovas, 2013; Grigorenko et al., 2020). LD entail dif-
ficulties in reading, comprehension, attention, and memory that impact
academic achievement, daily living, and social interactions (Grigorenko
et al., 2020). Specific LDs, such as dyslexia, dyscalculia, and dysgraphia,
often co-occur and are frequently comorbid with other neuro-
developmental disorders, such as ADHD and autism (Butterworth and
Kovas, 2013; Grigorenko et al., 2020).

Among the negative consequences of these difficulties are increased
negative self-evaluation, lower self-esteem, feelings of inadequacy, dif-
ficulties in emotion regulation, and heightened levels of distress,
depression, and anxiety (Nelson and Harwood, 2011; Svetaz et al., 2000;
Wilson et al., 2009). Adolescent samples report greater academic
struggles, school trouble and dropout, social isolation, histories of
victimization and bullying, substance use and criminal behavior (Boyes
et al., 2020; Daniel et al., 2006; Mishna, 2003; Willcutt et al., 2007). It is
not LD itself that confers risk, but rather the challenges and environ-
mental pressures associated with the disability that place adolescents in
a comparatively more vulnerable position compared to their peers
without disabilities. Assessing the extent of suicidal risk in this group is
complex, as it is shaped by interrelated and continually interacting
factors, including individual characteristics, personal skills, and broader
social determinants of health.

Despite extensive research on suicide risk in general adolescent
populations, little is known about those with LD. Svetaz et al. using data
from the National Longitudinal Study of Adolescent Health in the United
States, found that adolescents with LD were more likely to report
emotional distress and suicide attempts compared to their peers without
LD (Svetaz et al., 2000). Two other studies based on cross-sectional data
from national health surveys in Canada, found similar increased suicide
risk among those with LD (Fuller-Thomson et al., 2018; Wilson et al.,
2009). Wilson et al. found poor mental health outcomes and three times
higher odds of SI in individuals who self-reported having LD, compared
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to their counterparts without LD (Wilson et al., 2009). Fuller-Thomson
et al. (2018), focusing on suicide attempts in adults, also found high
odds of suicide attempts among those with LD. Similarly, other studies
using small samples of school-aged adolescents with LD have also found
increased odds of SI (Boyes et al., 2020; Daniel et al., 2006). Finally,
although anxiety and depression are key correlates of SI, their effects
may operate differently in adolescents with LD than in their non-LD
counterparts, as social, academic, and structural LD-related challenges
may moderate the association between mood symptoms and SI. Un-
derstanding the association between LD and SI is therefore important to
shed light on the mechanisms underlying this relationship.

1.2. Objectives

Using the Zurich Project on the Social Development from Childhood
to Adulthood (z-proso), we examine the association between LD and SI,
evaluating how a broad range of risk and protective factors measured in
early adolescence relate to SI two years later. A prospective longitudinal
design allows us to examine how these factors in early adolescence
predict later SI, offering insights that cross-sectional studies cannot
provide. In this study, a single self-reported measure is used to
conceptualize the LD population. While this is the first study to examine
LD in the z-proso cohort, prior research using the dataset has explored SI
in relation to bullying victimization (Zhu et al., 2022) and in other
vulnerable groups, including LGB youth (Garcia Nunez et al., 2022).

We aim to (1) explore the prevalence of SI and self-injury among a
cohort sample of adolescents comparing those with and without LD; (2)
determine the independent associations between a set of established risk
and protective factors and SI; (3) explore whether the association be-
tween anxiety and depression symptoms and SI differs by LD status.

2. Methods
2.1. Participants

This research article utilized the z-proso (Ribeaud et al., 2022). This
cohort study began in 2004 with an initial target sample of 1675 chil-
dren from 56 primary schools. The sample was randomly selected and
stratified by size and location from the total population of 2500 first-
grade students attending 89 public schools in Zurich. The z-proso in-
vestigates risk factors associated with child and human development,
mental health, violence, delinquency, and other problem behaviors
across the life course. It examines key socio-ecological risk domains,
including individual, family, school, and environmental factors. The
study incorporates multiple data sources, such as teacher, parent, and
child interviews, observational measures, and criminal records. To date,
the study consists of nine waves (ages 7 to 24). For details on the study
procedure and a complete list of measures for each wave, see (z-proso
Project Team, 2024). The present study used data from children who
participated in Wave V (age 13) and Wave VI (age 15). Participants who
did not take part in either wave were excluded, resulting in a final
sample of 1482 youth.

2.2. Measures

2.2.1. Learning disabilities at age 15 (Wave VI)

The participants who self-reported having a disability consisting of
“Learning, memory, or concentration difficulties” and/or “Difficulty under-
standing the others in your usual language or being understood by the others”.
Information on disabilities was collected only once, in Wave 6. It was
assessed using the item from the z-proso Project Team, adapted from the
Washington Group on Disability Statistics (WG) (Washington Group on
Disability Statistics, 2009). Although assessed at age 15, it was used as a
proxy for longstanding neurodevelopmental difficulties, given that LDs
are typically early-onset and lifelong in nature (Thapar et al., 2017).
This aligns with the understanding that such conditions often precede
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adolescence, even if not formally diagnosed earlier. For the purposes of
this study, LD was dichotomized (0 = non-learning disabilities, 1 =
learning disabilities).

2.2.2. Sociodemographics at age 13 (Wave V)

Exact Age at the time of the interview was treated as a continuous
variable. Sex was binary (0 = male, 1 = female), and country of birth
was dichotomized as Swiss-born vs. foreign-born (0 = no, 1 = yes), given
that 89.5 % of participants were born in Switzerland. Note, however,
that 49.6 % of the participants were born to immigrated parents.

2.2.3. Predictors: risk factors at age 13 (Wave V)

2.2.3.1. School difficulties. A four-item portraying academic struggles
that adolescents can face at school measured with a 4-point Likert scale
developed by the study team, ranging from ‘fully untrue’ to ‘fully true’,
subsequently summed up to create a composite score with higher scores
indicating greater difficulties.

2.2.3.2. Serious victimization. The prevalence of four violent victimi-
zations in the past year, including robbery, assault with/without a
weapon resulting in an injury, and sexual assault, was measured using
the Serious Victimization Scale, an instrument adapted for the z-proso
study. The responses were collapsed into a dichotomous yes/no variable.

2.2.3.3. Bullying victimization. Five types of bullying over the last year
were assessed: teasing, stealing/damaging belongings, physical
violence, rejection, and sexual harassment, using the ZBBS (Murray
etal., 2021), with a 6-point Likert scale ranging from ‘never’ to ‘(almost)
every day’. Responses were averaged to a composite score, with higher
scores indicating a higher frequency of bullying.

2.2.3.4. Life events. A collection of 21 potentially stressful events
(Steinhoff et al., 2020), including, for example, parental divorce, illness,
death of close family members or friends, romantic breakups, being
expelled from the school, or running away. A cumulative sum score was
calculated to reflect the total number of experienced events in the last six
months.

2.2.3.5. Substance use. It captured the average frequency of substance
use, comprising the combined use of alcohol, tobacco, and cannabis over
the last year. It was assessed using a checklist of substances along with
the frequency of their consumption measured with a 6-point Likert scale
ranging from 1 = never to 6 = daily. Higher scores indicate higher
frequency.

2.2.3.6. Anxiety and depression symptoms. They were assessed with the
internalizing dimensions of the Social Behavior Questionnaire (SBQ)
(Murray et al., 2019). This is an eight-item scale measured using four
questions for each construct (anxiety and depression) over the last
month, on a 5-point Likert scale from ‘never’ to ‘very often’. Responses
were averaged to a composite score, with higher values reflecting more
anxiety/depression symptomatology.

2.2.3.7. Low self-control. Was measured with a 10-item adaptation of
the Grasmick Self-Control Scale (Grasmike et al., 1993), using a 4-point
Likert scale ranging from ‘fully untrue’ to ‘fully true’. Includes five
subdimensions: impulsivity, self-centeredness, risk-seeking, preference
for physical activities, and volatile temper. Higher values on the final
composite score reflect lower self-control.

2.2.3.8. Perceived social exclusion. It was assessed with a seven-item
scale (Bude and Lantermann, 2006), with items such as ‘not feeling a
part of society’ or ‘being segregated’. It was measured with a 4-point
Likert scale ranging from ‘fully untrue’ to ‘fully true’. Higher values in
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the composite score show higher social exclusion.

2.2.3.9. Variety of violent behavior. Reported experiences of de-
linquency were assessed using a sum score ranging from O to 3, reflecting
the variety of violent crimes committed in the past year, including
carrying a weapon, robbery, and assault.

2.2.3.10. Self-injury. It was assessed with a single item (Steinhoff et al.,
2021) measuring self-injurious behavior in the past month, using a 5-
point Likert scale ranging from ‘never’ to ‘very often’ The item was
worded as follows: “I harmed myself on purpose (e.g., cut my arm, tore
wounds open, hit my head, tore out my hair).” Responses were dichot-
omized (0 = no, 1 = yes).

2.2.4. Predictors: protective factors at age 13 (Wave V)

2.2.4.1. Competent conflict-coping. It was measured with a four-item
scale, adapted by the study team, on possible abilities to cope with
conflictive or negative situations, using a 5-point Likert Scale ranging
from ‘never’ to ‘very often’. Lower values on the final composite score
show poorer conflict-coping skills.

2.2.4.2. Social support. Was assessed using a seven-item scale, devel-
oped by the study team, with two different sources of social support:
resilient peers/friends, and resilient adults. Each was measured with a 4-
point Likert scale ranging from ‘fully untrue’ to ‘fully true’. Higher
scores on each scale show higher social support.

2.2.4.3. Professional support. Measured with a dichotomous item
assessing whether adolescents had consulted a school-based provider (e.
g., psychologist, social worker, or psychosocial counselor) within the
past two years.

2.2.5. Outcome: suicidal ideation at age 15 (Wave VI)

SI was assessed with a one-item question using a 5-point Likert scale,
ranging from ‘never’ to ‘very often.” The wording of the question is as
follows: “I thought about killing myself. Please indicate how often you
thought about these things in the last month”. For this study, the variable
was dichotomized (0 = no, 1 = yes). This item was used in previous
research with the current sample, providing evidence of its validity as a
single-item measure of SI (Garcia Nunez et al., 2022; Zhu et al., 2022).

2.3. Statistical analysis

First, descriptive statistics were calculated for all variables,
comparing participants with LD to those without. Means and standard
deviations were reported for continuous and ordinal variables, while
counts and percentages were provided for categorical variables, along
with effect sizes where appropriate. We also conducted zero-order cor-
relations among the study variables using Spearman’s p.

Next, we employed a generalized linear model to examine the rela-
tionship between LD and a range of risk and protective factors along
with demographic covariates (age, sex, and non-Swiss origin), with SI as
the outcome. While odds ratios (OR) can approximate relative risk (RR)
under the rare disease assumption (event <10 %), the prevalence of SI in
this cohort was considerably higher (19.3 %). To avoid the over-
estimation that logistic regression can produce under such conditions,
we employed a Poisson regression with a Huber—White sandwich esti-
mator and robust standard errors (referred to as the Robust or Modified
Poisson model) to estimate RRs and 95 % confidence intervals (CIs)
(Zou, 2004). All Variance Inflation Factor (VIF) values were below 1.5,
indicating no evidence of multicollinearity. Finally, the Receiver Oper-
ating Characteristic (ROC) Area Under the Curve (AUC) was used to
evaluate the model’s diagnostic performance. To test the conditional
effect described in the third aim, we conducted an additional regression
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analysis with an interaction term between LD and anxiety/depression to
test whether the effect of anxiety/depression on SI differs by LD status.
To aid interpretation, we computed the RR for adolescents with LD by
combining the main effect of anxiety/depression and its interaction with
LD. The significance of the interaction was estimated relying on the
absolute difference in predicted probabilities using average marginal
effects (AME).

Missing data patterns were inspected and assumed to be missing at
random (MAR). We then applied multiple imputation by chained
equations (mice) (van Buuren and Groothuis-Oudshoorn, 2011),
generating 20 imputed datasets with 10 iterations per dataset. Results
were pooled using Rubin’s rules (Rubin, 2004). All tests were two-sided
and assessed at p < .05. Analyses were conducted in R version 4.4.1.

3. Results

This study addresses the scarcity of longitudinal research on the
relationship between LD and SI in adolescents. Bivariate analyses
comparing participants with and without LD revealed significant dif-
ferences, with those with LD showing higher levels of various risk factors
and lower scores on protective factors. The descriptive analyses showed
significantly higher rates of both SI and self-injury among adolescents
with LD. SI was reported by 32.5 % of individuals with LD, representing
a substantial difference compared to those without LD (18.5 %, p < .001,
® = 0.114) Among those with LD, 18.4 % reported engaging in self-
injury, compared to 12.2 % in the non-LD group (p = .019, ® =
0.057). Similarly, they reported significantly more school difficulties,
bullying, life events, substance use, anxiety/depression symptoms,
lower self-control, greater perceived social exclusion, and a greater va-
riety of violent behavior compared to those without LD (d = 0.21-0.66).
On protective factors, they showed significantly lower competent con-
flict coping and reduced peer and adult social support (d = 0.18-0.34).
They also reported significantly higher prevalence of having received
professional support (® = 0.193). Full descriptive statistics are pre-
sented in Table 1, and correlations between variables are shown in
Fig. 1.

The results of the Modified Poisson Regression identified several
significant predictors of SI (Fig. 2, Table 2). Sex was a significant pre-
dictor, with females 50.6 % more likely to report SI compared to their
male peers (RR = 1.506, 95 % CI = [1.186, 1.912], p = .001). Notably,
those with LD had a 40.2 % higher risk of SI compared to those without
LD (RR = 1.402, 95 % CI = [1.070, 1.837], p = .018). Each additional
type of bullying victimization experience was linked to a 17.3 %
increased risk (RR =1.173, 95 % CI = [1.042, 1.320], p = .011), while a
one symptom increase in anxiety/depression was associated with a 44.3
% higher risk (RR = 1. 443, 95 % CI = [1.260, 1.652], p < .001), and
self-injury increased the risk by 60.3 % (RR = 1.603, 95 % CI = [1.268,
2.027], p < .001). In contrast, age, foreign-born, school difficulties,
adverse life events, substance use, self-control, competent conflict
coping, perceived social exclusion, peer and adult social support,
receiving professional support, and a variety of violent behavior were
not significantly associated with SI in this model. The model demon-
strated acceptable discrimination (AUC = 0.744).

The additional regression model, with an interaction term (Table 3,
Fig. 3), showed that the same predictors as in the regression without the
interaction term remained significant, with very similar RRs, but sub-
stance use also emerged as a significant predictor (3 = 0.158, RR =
1.171, 95 % CI = [1.034, 1.327], p = .017), reflecting a 17.1 % increase
in the risk of suicidal ideation per one-unit increase on the frequency
scale. The interaction term indicated that the association between anx-
iety/depression symptoms and SI significantly differed by LD status (f =
—0.398, RR = 0.672, 95 % CI = [0.521, 0.866], p = .003). This suggests
that the association between anxiety/depression and SI is 32.8 % weaker
among adolescents with LD, suggesting that per unit increase in anxiety/
depression, the risk of SI increases by only 3.6 % (RR = 1.036). As shown
in Fig. 4, among adolescents without LD (on the left), the predicted risk
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Table 1
Descriptives of the study variables by learning disability status.
Total Learning Non-learning Statistics
disabilities disabilities
n= 111 % 88.9 %
1482
M (SD) M (SD) M (SD)
Age 13.67 13.69 (0.40) 13.67 (0.36) t[df] = —0.58
(0.37) [176]; p = .564
School 2.01 2.32(0.51) 1.97 (0.54) tldfl = -7.75
difficulties (0.55) [189]; p < .001;
d=0.663
Bullying 1.70 1.93 (0.93) 1.67 (0.75) tldf] = —3.20
0.77) [169]; p = .002;
d = 0.304
Life events 3.12 3.73 (1.78) 3.06 (1.74) tldf] = —4.30
(1.75) [182]; p < .001;
d = 0.380
Substance use 1.40 1.69 (0.97) 1.37 (0.70) t[df] = —3.81
(0.74) [169]; p < .001;
d=0.375
Anxiety/ 2.04 2.19 (0.80) 2.03 (0.80) tldf] = —2.37
depression (0.80) [184]; p = .019;
d = 0.207
Low self-control 2.20 2.35 (0.49) 2.18 (0.46) t[df] = —3.93
(0.47) [181]; p < .001;
d=0.351
Perceived social 1.49 1.65 (0.53) 1.47 (0.53) t[df] = 3.87
exclusion (0.52) [183]; p < .001;
d=0.341
Variety of 0.13 0.25 (0.57) 0.12 (0.37) tldf] = 2.64
violent (0.40) [160]; p = .009;
behavior d = 0.266
Competent 3.23 3.04 (0.92) 3.26 (0.85) t[df] = 2.79
conflict (0.86) [172]; p = .006;
coping d=0.251
Peer social 3.73 3.66 (0.46) 3.74 (0.42) t[df] = 1.99
support (0.42) [178]; p = .048;
d=10.180
Adult social 2.90 2.79 (0.72) 2.91 (0.70) tldf] = 2.06
support (0.70) [182]; p = .040;
d=0.183
% % %
Sex, female 48.3 47.8 48.4 $[df] = 0.017
[1],p = .897
Foreign-born 10.4 11.9 10.3 $ldf] = 4.12
[1],p = .521
Serious 20.2 25.2 19.6 xz[dﬂ =2.54
victimization [1],p < .111
Self-injury 11.9 18.4 12.2 ¥2[df] = 4.39
[1],p = .019, ®
= 0.057
Suicidal 19.3 32,5 18.5 ¥*[dfl = 18.50
ideation [1]1,p < .001, @
=0.114
Professional 36.9 63.3 33.6 ¥2[df] = 49.50
support [1]1,p < .001, @
=0.193

Note. M = mean; SD = standard deviation; t[df] = Welch’s t-test [degrees of
freedom]; d = Cohen’s d; ® = Phi-coefficient.

of SI goes up as the level of anxiety/depression increases. Among those
with LD (on the right), the slope is much flatter, suggesting a weaker
association. Notably, the predicted risk is already high even when there
is no anxiety/depression, pointing to a higher baseline vulnerability.
AMEs showed that for adolescents without LD, a one-unit rise in anxi-
ety/depression was associated with an 8.19 % increase in the predicted
probability of SI (AME = 0.0819, 95 % CI = [0.044, 0.115], p < .001). In
contrast, among adolescents with LD, the effect was near zero and not
statistically significant (AME = —0.004, 95 % CI = [—0.084, 0.077]1,p =
.897), suggesting no significant association between anxiety/depression
symptoms and SI in this group. A likelihood ratio test comparing the
interaction model to the non-interaction model showed a significant but
modest improvement in fit (Xz[l] =6.07,p = .014).
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Fig. 1. Correlation plot of the study variables.

4. Discussion

This study reports high rates of SI and self-injury among adolescents
with LD compared to their non-LD peers, consistent with previous
research (Fuller-Thomson et al., 2018; Svetaz et al., 2000; Wilson et al.,
2009). School-related risk factors, such as bullying, perceived social
exclusion, and less peer prosocial support, were found. In line with the
ACE framework (Sahle et al., 2022; Thompson et al., 2019), adolescents
with LD also experience more stressful life events and victimization
experiences. The co-occurrence of externalizing behaviors (i.e., sub-
stance use and violent behavior) may further undermine their mental
health (Sahle et al., 2022). Together, these factors can place adolescents
with LD at a heightened disadvantage across multiple domains.

The most relevant predictors of SI include being female, having LD,
having experienced bullying victimization, depression/anxiety symp-
toms, and prior self-injury. Given the clear temporal ordering of vari-
ables, this study provides evidence for relatively short-term predictors,
developmentally speaking, of early adolescent SI, addressing a gap left
by prior cross-sectional research. Among these predictors, the strongest
was prior self-injury at age 13, which increased the risk of SI at age 15 by
60.3 %. Self-injury is widely recognized as a maladaptive emotional

regulation strategy that increases vulnerability to psychological distress
and negative cognitions, which may contribute to suicidal thoughts
(Wolff et al., 2019). However, there is ongoing debate about the pre-
dictive ability of both suicidal and non-suicidal self-injury as risk factors
for SI (Ribeiro et al., 2016). Future research could benefit from using
multi-item scales rather than single-item measures to mitigate this and
provide a more nuanced assessment of suicidality. As expected, and in
line with most of the literature, anxious-depressive symptomatology
emerged as a significant predictor. Together with self-injury, this re-
inforces the well-established association of internalizing symptoms and
suicidality (Franklin et al., 2017; Ribeiro et al., 2016).

Sex-based differences were identified. SI tends to increase with age
during adolescence, with evidence pointing to a peak in suicidality
among mid-adolescent girls, in contrast to the more stable trajectories in
boys (Miranda-Mendizabal et al., 2019; Thompson and Light, 2011;
Uddin et al., 2019). This peak may help explain the higher rates among
girls, potentially reflecting a critical period of heightened risk. Sex dif-
ferences in suicidal behavior may also be influenced by emotional and
behavioral factors. Females experience more internalizing disorders,
which are associated with SI and attempts, while males are more prone
to externalizing disorders and have higher rates of suicide death
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Fig. 2. Forest plot: Modified Poisson regression on suicidal ideation at age 15.

Table 2
Modified Poisson regression on suicidal ideation at age 15.

Table 3
Modified Poisson regression on suicidal ideation at age 15 with an interaction
term between learning disabilities and anxiety/depression.

B RR Lower CI  Upper CI p-
Value B RR Lower CI  Upper CI p-

Age ~0196 0.823  0.630 1.075 162 Value
Female 0.409 1.506 1.186 1.912 .001 Age —0.206 0.814 0.625 1.061 0.137
Foreign-born -0.016 0.984 0.716 1.352 .883 Female 0.407 1.503 1.186 1.904 0.001
Learning disabilities 0.337 1.402 1.070 1.837 .018 Foreign-born 0.006 1.006 0.734 1.379 0.920
School difficulties 0.113 1.121 0.917 1.369 .302 Learning disabilities 1.346 3.855 1.936 7.676 0.000
Serious victimization —0.083 0.921 0.716 1.185 .536 School difficulties 0.123 1.132 0.930 1.378 0.255
Bullying 0.159 1.173 1.042 1.320 .011 Serious victimization -0.120  0.888 0.692 1.138 0.366
Life events —0.013 0.987 0.926 1.053 702 Bullying 0.189 1.208 1.082 1.348 0.001
Substance use 0.126 1.134 0.988 1.301 .082 Life events —0.019 0.981 0.921 1.044 0.568
Anxiety/Depression 0.366 1.443 1.260 1.652 <.001 Substance use 0.158 1.171 1.034 1.327 0.017
Low self-control 0.109  1.116 0.878 1.417 -395 Anxiety/Depression 0.433 1.542 1.341 1.774 0.000
Perceived social exclusion 0.004 1.005 0.819 1.232 796 Low self-control 0.070 1.073 0.850 1.354 0.554
Variety of violent —0.103  0.903 0.717 1.137 416 Perceived social 0.016 1.017 0.836 1.236 0.770

behavior exclusion
Self-injury 0.471  1.603 1.268 2.027 <.001 Variety of violent -0.135  0.875 0.688 1.112 0.303

Competent conflict coping 0.021 1.021 0.900 1.158 .730 behavior
Peer social support -0.119  0.889 0.713 1.108 .316 Self-injury 0.464 1.592 1.264 2.005 0.000
Adult social support —-0.010  0.990 0.862 1.137 .758 Competent conflict 0.014 1.015 0.897 1.148 0.759

Professional support 0.068 1.071 0.866 1.325 .543 coping

. . . X . Peer social support —0.097 0.908 0.733 1.125 0.400
Note: Results are pre.sen.ted as I‘lS.k .ratlos (.RR.) _w1th 95 % confidence intervals Adult social sfl)gport 0012 0988 0.862 1133 0.763
(CIs). Bolded values indicate statistically significant results. Professional support 0.045 1.046 0.846 1.295 0.684
LD * Anxiety/ —0.398 0.672 0.521 0.866 0.003

(Miranda-Mendizabal et al., 2019) Such patterns stress the need for a
particular focus on suicide prevention efforts for girls, using gender-

sensitive approaches.

Among the various ACE-related predictors examined in our model,
such as serious victimization and stressful life events, only bullying
emerged as a significant predictor of SI. This is consistent with previous
studies using the same cohort sample (Zhu et al., 2022). Bullying

Depression

Note: Results are presented as risk ratios (RR) with 95 % confidence intervals

(CIs). Bolded values indicate statistically significant results.
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victimization may be especially harmful in adolescence, as it disrupts
core developmental needs like belonging, self-esteem, and peer accep-
tance (Espelage and Holt, 2013). School is one of the environments
where adolescents spend most of their time, so problems that arise
within this setting are likely to be particularly relevant. However,
neither school difficulties nor perceived social exclusion were found to
be significant predictors for this model. Surprisingly, protective factors
included in the model (i.e., the different forms of social support and
coping skills) did not show a significant effect. Notably, one unexpected
finding was that despite 63.3 % of adolescents with LD receiving pro-
fessional support, their rates of SI remained higher than those of peers
without LD. This support showed no protective effect, suggesting that
that current support services may not fully capture or mitigate SI risk in
this high-risk group. This lack of significant effects of protective factors
may indicate that general measures are not specific enough to address
the challenges faced by adolescents with LD. Future research should
examine tailored forms of support, as protective factors for adolescents
with LD may differ from those of their peers without LD.

Finally, having LD was associated with a 40.2 % increased risk of SI
compared to peers without LD. To our knowledge, this is one of the few
longitudinal studies examining this relationship. The findings under-
score the need for targeted suicide prevention in this often-overlooked
population. The interaction term indicated that the impact of anxiety/
depression symptoms on SI varies by LD status, suggesting a distinct risk
pathway. As previous research has shown, traditional SI risk factors may
operate differently across subpopulations (Franklin et al., 2017),
particularly among those with LD, who may follow substantially
different risk trajectories (Fuller-Thomson et al., 2018). One possible
explanation is a ceiling effect: adolescents with LD may already be at
elevated risk, making the additional impact of anxiety/depression
appear smaller. However, the wide CIs around this estimate warrant
cautious interpretation. Further replication in similar cohort samples is
needed to confirm this exploratory finding. These results reinforce the
need for further research to clarify how risk factors interact within this
group and to guide more tailored prevention strategies, including
comprehensive screening for suicidality and self-injury.

5. Limitations

Despite its strengths, this study has several limitations. First, there is
variation in the timeframes used to assess different variables across
waves (e.g., last month, last year). Some predictors were temporally
closer to the outcome than others, which may influence their relation-
ship with SI. Second, SI may be influenced by variables not captured in
this study. For example, consistent with minority stress theory (Meyer,
2003), hostile and stressful social environments tied to sexual and
gender minority status contribute to mental health disparities and,
alongside broader adversity, may place these youth at higher risk for
suicide (Clements-Nolle et al., 2018; Diaz-Faes et al., 2024). Sexual
orientation and gender identity were not assessed until later waves, as
these identities typically consolidate in mid-to-late adolescence (Bishop
etal., 2024). Thus, it was not possible to examine in this same study both
school-related and sexuality-related predictors within the same time-
frame. Third, reliance on a single self-reported item as a proxy for LD is a
relevant limitation. This measure provides limited information on the
specific type of LD, may not capture all individuals with a diagnosed LD,
and could include others with non-specific academic difficulties. Finally,
because this study is based on a single-city sample (Zurich), the findings
may be specific to this context, and further research in different pop-
ulations is needed to replicate them. Because of the above limitations,
the generalizability of the findings should be interpreted with caution.
Despite all, this study offers new longitudinal evidence on the increased
SI risk in adolescents with LD.
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