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ABSTRACT

Background. The COVID-19 pandemic adversely affected adolescent mental health. This study compares
pediatric intensive care unit admissions (PICU) due to adolescent suicide attempts across pre-pandemic,
pandemic, and post-COVID periods.

Methods. This retrospective study included adolescents aged 9-18 years admitted to the pediatric intensive
care unit of Mersin City Training and Research Hospital for suicide attempts. Data were classified into pre-
COVID (January 2019-March 2020), COVID (April 2020-March 2022), and post-COVID (April 2022-August
2024) periods. Variables included demographics, suicide method, psychiatric history, previous attempts, organ
support, and outcomes.

Results. Of the 7,074 PICU admissions, 452 (6.4%) were for suicide attempts. Drug ingestion was predominant
(95.8%). In the post-COVID period, the proportion of male cases, multiple-drug ingestions, and use of high-
lethality methods increased, along with a greater need for intensive organ support. Mortality was observed only
in the post-COVID period, with a rate of 1.8%. Logistic regression identified high-lethality methods, psychiatric
follow-up, and previous attempts as predictors of severe outcomes in the post-COVID period.

Conclusions. Adolescent suicide attempts requiring PICU admission became more severe after COVID-19.
Early risk detection and targeted interventions are essential.
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Suicide is one of the most preventable causes
of death in adolescents. It ranks as the second
leading cause of death among individuals aged
10-24 in the United States.! Periods of social and
economic crisis are associated with heightened
vulnerability to self-harm and suicidal behavior
in this age group, a pattern that became more
pronounced during and after the COVID-19
pandemic. This heightened vulnerability

may be driven by prolonged social isolation
and educational disruption, compounded
by increased family and financial stressors
and reduced access to mental health services,
collectively creating a fragile psychosocial
environment for adolescents.® In a meta-
analysis including over 100 studies from 31
countries conducted during the COVID-19
pandemic, the prevalence of suicidal ideation
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among adolescents was 22.4%, underscoring
the substantial burden of suicide-related
risk during this period.” In this context, early
identification and effective prevention strategies
are critically important.*'° While many studies
have investigated psychiatric presentations
in emergency departments (ED)*"7 data on
adolescents with suicide attempts (SA) requiring
pediatric intensive care unit (PICU) admission
remain limited."™* These cases represent
the most severe end of the clinical spectrum
and provide a unique opportunity to better
understand adolescent suicidal behavior. The
current study evaluates adolescents admitted
to the PICU for SA across pre-, during-, and
post-COVID periods. It aims to characterize
changes in case profile and clinical severity,
and to inform targeted prevention strategies. To
the best of our knowledge, this study is among
the few that provide a longitudinal evaluation
of pre-pandemic, pandemic, and post-COVID
periods in adolescents admitted to the PICU for
SA.

Methods

The study was conducted in the PICU of Mersin
City Training and Research Hospital. This
tertiary-level unit has 30 beds and functions as a
regional referral center for critically ill children.
Annually, 1,500-2,000 patients are admitted,
reflecting a broad referral region encompassing
both urban and rural areas. The unit’s case
mix is heterogeneous, with a wide spectrum of
medical and surgical critical illnesses. The study
included adolescent patients admitted due to
SA during the pre-COVID, COVID, and post-
COVID periods. We included patients aged
9-18 years with confirmed SA. A confirmed
SA was defined as a self-inflicted, harmful act
performed with intent to die, with suicidal
intent verified by psychiatric assessment and
documented in the medical record. High-
lethality was defined as suicide methods with
a high probability of death even with timely
medical intervention. This category included
hanging, firearms, and jumping from heights.
Cardiotoxic drug ingestions, as well as massive
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or multiple-high-dose drug overdoses, were
also classified as high-lethality. All other drug
ingestions were considered low lethality. Cases
without documented suicidal intent, including
non-suicidal self-injury, accidental ingestions,
or incomplete medical records, were excluded.
Data were collected from electronic medical
records and categorized based on the timeline
of the pre-COVID (January 2019 — March 2020),
during COVID (April 2020 — March 2022),
and post-COVID (April 2022 — August 2024)
periods. Collected data included demographic
characteristics and clinical details such as SA
method, Glasgow Coma Scale (GCS) score on
admission, comorbidities, psychiatric history,
history of previous SA, presence of organ
failure, and trauma. In addition, information
on treatments and interventions (mechanical
ventilation (MV), hemodynamic support,
renal replacement therapy (RRT), surgery)
and outcomes (length of stay, complications,
mortality) was recorded. The severity of illness
at admission was assessed using the Pediatric
Risk of Mortality III (PRISM III) score, which
evaluates physiologic variables within the first
12 hours of PICU admission to estimate the
risk of mortality. Higher scores indicate greater
clinical severity. Ethical approval for the study
was obtained from the Toros University Ethics
Committee (Approval Number: 123).

Statistical analysis

All statistical analyses were performed using
SPSS  Statistics version 26.0 (IBM Corp.,
Armonk, NY, USA). Continuous variables were
tested for normality using the Kolmogorov-
Smirnov test. Normally distributed variables
were presented as mean * standard deviation
(minimum-maximum). Categorical variables
were expressed as counts and percentages. For
comparisons between two groups, the Student’s
t-testwasused fornormally distributed variables.
For comparisons across the three study periods,
the one-way ANOVA or Kruskal-Wallis test
was applied depending on distributional
assumptions, followed by Bonferroni-adjusted
post-hoc tests where appropriate. Categorical
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variables were compared using the Chi-square
test or Fisher’s exact test when expected cell
counts were <5. To identify independent risk
factors associated with severe clinical outcomes,
a multivariate logistic regression analysis was
conducted. For multivariable analysis, logistic
regression was used to identify independent
predictors of severe clinical outcomes. Severe
clinical outcome was defined as the presence of
at least one of the following: need for invasive
mechanical ventilation, hemodynamic support,
renalreplacementtherapy, surgicalintervention,
prolonged PICU stay, or mortality. Candidate
variables were selected based on clinical
relevance and significant or near-significant
associations in univariate comparisons. The
variables entered into the model were study
period, sex, high-lethality method, psychiatric
follow-up history, and previous suicide attempt.
These variables were chosen because they are
established or biologically plausible predictors
of clinical severity in adolescent suicide attempts
and showed meaningful differences across
study periods in the present cohort. Because
mortality events were rare, multivariable
modeling for mortality was not performed.
Results were reported as odds ratios (ORs) with
corresponding 95% confidence intervals (Cls)
and p-values. Statistical significance was set at
a two-tailed p-value <0.05.

Adolescent Suicide Attempts in the COVID-19 Era

Results

A total of 7,074 pediatric patients were admitted
to our PICU during the approximately 6-year
study period. Of these, 452 patients (6.4%) were
hospitalized due to SA. The patient screening
and inclusion process is summarized in Fig. 1. To
account for differences in overall PICU activity
across the study periods, the incidence of SA per
1,000 PICU admissions was calculated: 83/1000
in the pre-COVID period, 42/1000 during
COVID, and 58/1000 in the post-COVID period.
Among them, 362 (80.0%) were girls and 90
(20.0%) were boys. The overall mean age of the
patients was 15.5 + 1.5 years (range: 9-18 years).
The most common method of SA was drug
ingestion, observed in 433 patients (95.8%). This
was followed by jumping from a height in 13
patients (2.9%), self-inflicted injuries with sharp
objects in 3 patients (0.7%), and hanging in 2
patients (0.4%). A history of psychiatric follow-
up was present in 118 patients (26.1%), while 24
patients (5.3%) had a previous history of SA.

In the pre-COVID period, a total of 219 patients
(48.4%) were admitted. Of these, 187 (85.4%)
were female and 32 (14.6%) male, with a mean
age of 15.5 + 1.4 years. Regarding the method
of attempt, drug ingestion was observed in 216
patients (98.6%), while jumping from a height

All PICU admissions screened
Medical records reviewed
n="7074

Records excluded
n=112

* Accidental poisoning / injury (n=37)
* Non-suicidal self-injury without suicidal intent (n = 24)
* Age outside study range (Age <9 years) (n = 19)
« Insufficient clinical data (n = 32)

Final cohort included in analysis
n =452

Distribution by study period

Pre-COVID period (n =219)
COVID period (n = 64)
Post-COVID period (n = 169)

Fig. 1. Flow diagram of patient selection.
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was reported in 3 patients (1.4%). Psychiatric
follow-up was present in 33 patients (15.1%),
and a history of prior attempts was recorded
in 5 patients (2.3%). No deaths were reported
during this period. The mean PICU length
of stay was 1.65 = 0.8 days (range: 1-6 days).
Detailed data are presented in Table I.
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During the COVID period, a total of 64 patients
(14.1%) were admitted. Of these, 54 (84.4%)
were female and 10 (15.6%) male, with a mean
age of 15.5 + 1.6 years. In all cases, the method of
attempt was drug ingestion (100%). Psychiatric
follow-up was reported in 21 patients (32.8%),
and a history of prior attempts was documented

Table I. Patients” characteristics of suicide attempts across study groups.

Pre-COVID COVID Post-COVID p value
Number of patients 219 64 169
Age (years), mean + SD 155+1.4 155+1.6 15.6+1.6 >0.05
Sex: F/M, n (%) 187/322 (85/15) 54/10% (84/16) 121/48° (72/28) <0.05
Suicide method, n (%)
Drug intoxication
Female 185 (86) 54 (84) 111 (66) >0.05
Male 312 (14) 10 (16) 42° (25) <0.05
Multi-drug ingestion 722 (33) 39° (61) 732 (43) <0.05
Delayed presentation 13 (6) 4 (6) 14 (8) >0.05
Jumping from a height 32 (1) 11 (17) 11° (6) <0.05
Female 2 (0.9) 1(2) 9 (5)
Male 1(0.4) 0 (0) 2(1)
Hanging -
Female 0 (0) 0 (0) 1(0.6)
Male 0(0) 0 (0) 1 (0.6)
Firearm-related methods -
Female 0 (0) 0 (0) 0 (0)
Male 0 (0) 0 (0) 3(2)
Psychiatric history
Psychiatric follow-up 332 (15) 21° (33) 64° (38) <0.05
Previous suicide attemp 52(2) 5% (8) 14° (8) <0.05
Organ support requirements
Mechanical ventilation 22(0.9) 12 (2) 11 (7) <0.05
Renal replacement therapy 12 (0.4) 120 (2) 8° (5) <0.05
Hemodynamic support 22(0.9) 1% (2) 11° (7) <0.05
PRISM III score, mean + SD (range) 5.0£1.8 (3-8)° 8.5 3.5 (5-18)° 13.5+ 6.0 (7-30)° <0.05
Length of PICU stay, days (mean + SD) 1.65+0.8° 1.93 +0.93* 2.57 +3.08° <0.05
Mortality, n (%) 0(0) 0(0) 3(2) >0.05

PICU: Pediatric intensive care unit; PRISM score: Pediatric Risk of Mortality score.

Continuous variables were compared using one-way ANOVA. Categorical variables were compared using the Chi-square
test or Fisher’s exact test, as appropriate. When the overall p-value was significant, pairwise post-hoc comparisons were
performed with Bonferroni correction. Different superscript letters within the same row indicate statistically significant
differences between groups. Groups sharing at least one common superscript letter are not significantly different from each

other.
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in 5 patients (7.8%). No deaths occurred in this
period. The mean PICU length of stay was 1.93
+0.93 days (range: 1-5 days) (Table I).

In the post-COVID period, a total of 169
patients (37.4%) were admitted. Of these, 121
(71.6%) were female and 48 (28.4%) male, with
a mean age of 15.6 + 1.6 years. The methods of
attempt included drug ingestion in 153 patients
(90.5%), jumping from a height in 11 (6.5%),
sharp object injuries in 3 (1.8%), and hanging in
2 (1.2%). Psychiatric follow-up was reported in
64 patients (37.9%), while 14 patients (8.3%) had
a history of prior attempts. There were 3 deaths
(1.8%) during this period. The mean PICU
length of stay was 2.57 + 3.08 days (range: 1-34
days) (Table I).

Statistically  significant differences were
observed between periods in terms of sex
distribution (p=0.01), suicide methods (jumping
from a height, p=0.03), multiple drug ingestion
(p=0.0002), psychiatric follow-up (p<0.0001),
and previous SA (p=0.0208), with these findings
being more prominent in the post-COVID
period. Significant variations were also found
in the need for MV (p=0.005), RRT (p=0.016),
hemodynamic support (p=0.005) and PICU
length of stay (p<0.001), all of which were higher
in the post-COVID period. Mortality rates did
not differ significantly (p=0.080). A detailed
analysis of these differences is provided in
Table I.

Across study periods, the proportion of patients
under psychiatric follow-up before SA was
33/219 (15.1%) in the pre-COVID period, 21/64
(32.8%) during COVID, and 65/169 (38.5%) in
the post-COVID period (p<0.05). Among these
patients, depressive disorders, and anxiety
disorders differed significantly across periods
(p<0.05), whereas substance use disorders
and attention-deficit/hyperactivity ~disorder
(ADHD) did not (p>0.05). Recurrent SA were
observed in 5/219 patients (2.3%) in the pre-
COVID period, 5/64 patients (7.8%) during the
COVID period, and 14/169 patients (8.3%) in the
post-COVID period (p<0.05). In recurrent cases,
depressive disorders differed significantly
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across periods (p<0.05), while anxiety disorders
and ADHD did not (p>0.05). The number of
patients receiving a new psychiatric diagnosis
after SA was 23/219 (10.5%) in the pre-COVID
period, 24/64 (37.5%) during COVID, and 50/169
(29.6%) in the post-COVID period (p<0.05).
New diagnoses of depressive disorders, anxiety
disorders differed significantly across periods
(p<0.05), whereas substance use disorders and
ADHD did not (p>0.05). Psychiatric status
across study periods is presented in Table II.

In the multivariate logistic regression analysis,
the post-COVID period was identified as an
independent risk factor for severe clinical
outcomes (OR = 3.2; 95% CI: 1.9-5.4; p=0.004).
Because mortality events were extremely rare
(n=3), multivariate modeling for mortality
was not performed. The use of high-lethality
methods (hanging, firearms, jumping from
a height) was strongly associated with a 5.1-
fold increase in severe clinical outcomes (OR
=5.1; 95% CI: 2.8-9.4; p<0.001) and an 8.7-fold
increase in mortality risk (OR =8.7; 95% CI: 3.5
16.2; p<0.001). A history of psychiatric follow-up
was associated with a 1.9-fold increased risk of
severe clinical outcomes (OR =1.9; 95% CI: 1.1-
3.3; p=0.02). Similarly, a history of previous SA
was linked to a 2.3-fold increase in the likelihood
of severe clinical outcomes (OR=2.3; 95% CI:
1.2-4.2; p = 0.01). Male sex was associated with
a 1.5-fold increase in severe clinical outcomes
(OR=1.5; 95% CI: 0.9-2.4), although this was not
statistically significant for mortality (p=0.08).
The results of the multivariate analysis are
illustrated in Fig. 2.

Discussion

In the present single-center PICU cohort
spanning three distinct periods (pre-COVID,
COVID, and post-COVID), a marked shift
in the clinical profile of adolescent SA was
observed. We identified (i) a reduction in SA-
related admissions during the acute pandemic
phase followed by a relative increase in the
post-COVID period, (ii) a progressive shift
toward higher-lethality methods, including
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Table II. Psychiatric status across study periods: follow-up, recurrence, and new diagnoses.
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Pre-COVID COVID Post-COVID p value

Patients under psychiatric follow-up 33/2192 (15) 21/64°(33) 65/169° (38) <0.05
before SA n/n(%)
Diagnosis

Depressive disorders n (%) 15*(7) 13° (20) 35° (21) <0.05

Anxiety disorders n (%) 52 (2) 5% (8) 21° (12) <0.05

ADHD n (%) 10 (5) - 6 (4) >0.05

Bipolar disorder n (%) 1(0.5) - - -

Substance use disorders n (%) 2(0.9) 3(5) 3(2) >0.05
Recurrent SA 5 (2) 5% (8) 14° (8) <0.05
Diagnosis

Depressive disorders n (%) 32 (1) 4% (6) 8" (5) <0.05

Anxiety disorders n (%) 1(0.5) 1(2) 4(2) >0.05

ADHD n (%) - - 2 (1) >0.05

Bipolar disorder n (%) 1(0.5) - - -

Substance use disorders n (%) - - - -
New psychiatric diagnoses after SA 23/2192 (10) 24/64" (38) 50/169" (30) <0.05
Diagnosis

Depressive disorders n (%) 10° (5) 15° (23) 28° (17) <0.05

Anxiety disorders n (%) 3 (1) 5°(8) 14 (8) <0.05

ADHD n (%) 8 (4) 2 (3) 5 (3) >0.05

Bipolar disorder n (%) - - -

Substance use disorders n (%) 2(0.9) 2 (3) 3(2) >0.05

SA: suicide attempts; ADHD: Attention-Deficit/Hyperactivity Disorder.

Continuous variables were compared using one-way ANOVA. Categorical variables were compared using the Chi-square
test or Fisher’s exact test, as appropriate. When the overall p-value was significant, pairwise post-hoc comparisons were
performed with Bonferroni correction. Different superscript letters within the same row indicate statistically significant
differences between groups. Groups sharing at least one common superscript letter are not significantly different from each

other.

among female adolescents, (iii) a marked
increase in clinical severity during and after the
COVID-19 period, and (iv) a growing burden
of psychiatric comorbidity and recurrent SA.
Together, these findings suggest that the impact
of the COVID-19 pandemic on adolescent
suicidal behavior extends beyond the acute
phase and may manifest as a delayed and
cumulative psychosocial burden. Given that the
study periods differ primarily in their temporal
relationship to the pandemic, our findings
may be more consistent with pandemic-
specific stressors than with underlying secular
trends. Existing multicenter PICU studies from
Germany, the US, and Europe have provided

important insights into the acute pandemic
phase but have not examined post-COVID
trajectories.’®* In contrast, the longitudinal
design of the present study captures changes
across the full pandemic timeline, revealing
sustained and progressively worsening clinical
consequences following the initial COVID-19
period.

The impact of the COVID-19 pandemic
on adolescent mental health has been
examined primarily through child and
adolescent  psychiatry-based  studies®”*%
and ED data.261215163¢46 Child and adolescent
psychiatry-based studies have focused on
both the mental health impact of the pandemic
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High-lethality method | | —————  5.1(2.8-9.4)
Post-COVID period - i —e— 3.2 (1.9-5.4)
Previous suicide attempt A i e 2.3(1.2-4.2)
Psychiatric follow-up - | —e—A 1.9 (1.1-3.3)
Male sex 1 }—I—o—( 1.5(0.9-2.4)

10° 161

Odds ratio (95% confidence interval)

Fig. 2. Risk factors for severe clinical outcomes (multivariate logistic

regression results).

This forest plot presents the results of the multivariable logistic regression
analysis. For each predictor, the odds ratio (OR) and 95% confidence interval
(CI) are shown. An OR greater than 1 indicates increased odds of severe clinical
outcomes, whereas an OR less than 1 indicates decreased odds. Horizontal lines
represent 95% Cls, and markers indicate point estimates.

and the underlying mechanisms driving these
changes in adolescents. Existing evidence,
including multi-country reviews and meta-
analyses, has consistently demonstrated
a marked deterioration in mental health
during and after the COVID-19 pandemic,
characterized by increased depressive and
anxiety symptoms, suicidal ideation, self-
harm behaviors, and heightened psychosocial
vulnerability.>”?% A summary of child
and adolescent psychiatry-based studies
is provided in Supplementary Table S1. In
parallel, ED-based studies have reported
substantial changes in the frequency and
temporal distribution of suicide-related
presentations among adolescents during the
pandemic.>6121516364¢ In this context, Madigan
et al., in a multicountry meta-analysis including
42 studies from 18 countries, reported increased
ED presentations for suicidal ideation and
SA among children and adolescents, despite
marked regional heterogeneity.® A summary of
ED-based studies is provided in Supplementary
Table S2. However, ED-based data generally
include limited objective indicators of clinical
severity and may not adequately capture
the most medically severe presentations. In
this context, PICU-based studies provide a
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complementary perspective by capturing
the most medically severe manifestations of
suicidal behavior. Multicenter PICU reports
have demonstrated heterogeneous patterns
during the pandemic. For example Bruns
et al. from Germany reported a decline in
SA-related PICU admissions during the acute
pandemic phase, followed by a substantial
increase in subsequent periods.'® Moral-Larraz
et al. examined the 2017-2021 period in a single
tertiary-level PICU and reported a significant
increase in PICU admissions for SA in 2021
compared with previous years, corresponding
to a 230% increase in the median number of
admissions.” In the United States, Mc Cluskey
et al. observed that although the absolute
number of PICU admissions for self-harm or
SA remained relatively stable, their proportion
increased due to a concurrent reduction in
overall PICU admissions.” Conversely, Corrigan
and colleagues from Australia identified an
early rise in PICU admissions for self-harm
during the initial phase of the pandemic.”
Taken together, these findings suggest that the
impact of the COVID-19 pandemic on severe
adolescent suicidal behavior is influenced by

country-specific factors, healthcare system
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characteristics,
utilization.

and patterns of healthcare

Pre-pandemic literature consistently
demonstrates marked sex-based differences
in suicide method lethality, with female
adolescents more often using lower-lethality
methods and male adolescents more frequently
employing  highly  lethal = methods.*°
Interestingly, over the period from 1999 to 2020,
Ormiston and colleagues reported a progressive
shift toward higher-lethality suicide methods,
most notably among female adolescents, which
continued into the first year of the COVID-19
pandemic.® Our pre-pandemic findings are
consistent with the established literature on
sex-based differences in suicide methods. In
contrast, in our cohort, the pandemic period —
most prominently the post-COVID phase—was
associated with a clear shift toward higher-
lethality methods in both sexes. This pattern
was reflected by a greater use of high-risk
methods among girls, such as jumping from
a height, and by the emergence of distinctly
high-lethality methods among boys, including
hanging and firearm-related attempts. In
parallel, the pre-pandemic sex gap in method
lethality appeared to narrow. This convergence
may be driven by two co-occurring patterns: an
increase in high-risk, potentially lethal attempts
among female adolescents and a relative rise in
the proportion of male patients requiring PICU
admission. This attenuation of sex differences
during and after the COVID-19 pandemic may
reflect context-specific psychosocial pressures
rather than a simple continuation of long-
term secular trends. Although the literature
evaluating changes in SA methods during the
COVID-19 pandemic remains limited, emerging
data support a similar pattern. Consistent with
our findings, Auger et al. reported that SA-
related hospitalizations increased markedly
among girls aged 10-14 years in Quebec during
the pandemic; notably, at the beginning of the
pandemic, youths aged 10-14 years were more
likely to use violent methods, particularly
hanging and cutting.” These findings may
be related to sex-specific psychosocial
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responses to the pandemic. Adolescent girls
may have been disproportionately affected
by internalizing symptoms (e.g., anxiety and
depression) and heightened sensitivity to social
disconnection, whereas adolescent boys may
have expressed distress through delayed help-
seeking and more externalizing trajectories
(e.g., impulsivity, anger, and risk-taking).
Despite these potentially distinct pathways,
shared exposure to prolonged social isolation,
educational disruption, bereavement, and
reduced access to mental health services may
have contributed over time to more planned,
high-risk, and clinically more severe SA.>%

Independent of the pandemic, it is well
established that the increasing lethality of
SA methods is accompanied by a stepwise
escalation in clinical severity. For example, a
large-scale analysis based on the U.S. Virtual
Pediatric Systems (VPS) database (2009-2017)
demonstrated that mortality among patients
admitted to the PICU for SA or deliberate self-
harm was predominantly associated with high-
lethality methods, such as hanging/asphyxia
and firearms.”® In parallel with these findings,
our study shows that during and after the
COVID-19 period, increasing method lethality
was accompanied by a marked rise in clinical
severity, as evidenced by higher PRISM III
scores, greater need for invasive organ support,
longer PICU length of stay, and the occurrence
of mortality exclusively in the post-COVID
period. Although between-period differences in
mortality did not reach statistical significance,
the exclusive occurrence of fatal outcomes in the
post-COVID periodisclinically noteworthy. This
pattern may indicate an emerging shift toward
more severe presentations. These findings
are broadly consistent with ED-based reports
describing increased clinical severity during
the COVID-19 period, including longer ED
length of stay, higher hospitalization rates, and
a disproportionate rise in severe presentations,
particularly among adolescent girls. In contrast,
COVID-19 PICU-based evidence specifically
addressing a potential increase in the clinical
severity of SA remains limited.”*? Much of
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the existing PICU literature has focused on
changes in admission volumes or proportions,
while failing to consistently integrate severity
indicators that directly quantify clinical burden,
such as validated illness severity scores, invasive
organ support requirements, or longitudinal
outcomes. Nevertheless, several studies suggest
that the pandemic may have influenced not only
admission volume but also clinical severity.
Bruns et al. reported more severe clinical
presentations among adolescents admitted
to the PICU for SA during the pandemic,
with an approximately threefold increase in
the standardized mortality ratio.”® Similarly,
in a national multicenter PICU cohort from
Australia, Corrigan et al. observed that although
overall PICU admissions declined during the
early pandemic period, adolescents admitted
for deliberate self-harm experienced clinically
significant organ support requirements and
mortality.?' Against this background, our study
contributes to the literature by demonstrating
a marked increase in clinical severity during
and after the COVID-19 period, supported by
objective severity indicators. Overall, the impact
of the COVID-19 pandemic on adolescent
suicidal behavior does not appear to be limited
to a transient acute-phase fluctuation; rather,
it may evolve into a delayed, cumulative, and
clinically more severe burden.

In our cohort, both the proportion of adolescents
with a prior psychiatric history and the rate
of recurrent SA increased over time, with this
increase becoming most pronounced in the
post-COVID period (Table II). Notably, the
more frequent use of high-lethality methods
among adolescents under psychiatric follow-up
points to an escalation of clinical vulnerability
associated with the pandemic period. This
finding is consistent with the child and
adolescent psychiatry literature indicating that
the psychological sequelae of the COVID-19
pandemic were more intense and clinically
severe among high-risk adolescents. Indeed, in
a recent systematic review and meta-analysis
by Vardi et al. including 36 studies and data
from a total of 1,754,106 adolescents, suicide-
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related behaviors followed a heterogeneous
trajectory in the general population; in contrast,
a marked increase in self-harm and SA was
observed among adolescents with a psychiatric
history who were followed in clinical settings.”
Concordantly, the multicenter PREP-kids study
by Ougrin et al. demonstrated that during the
COVID-19 period, the proportion of children and
adolescents presenting with self-harm who had
a pre-existing psychiatric history increased.”
Carballo et al. (STOP Consortium) emphasized
that suicidality in children and adolescents
reflects a cumulative risk process arising from
the convergence of psychiatric vulnerabilities—
particularly depression and anxiety, prior self-
harm or SA, impulsivity, and hopelessness—
with familial and social stressors, rather than
a single triggering event.” This framework
provides a compelling explanation for why,
under the prolonged and layered stress burden
of the pandemic, more severe and recurrent
SA became increasingly apparent, especially
among high-risk adolescents.

Another notable finding was an increased
proportion of adolescents who initiated
psychiatric treatment and entered regular
follow-up after the index attempt. In the
pre-COVID period, SA were predominantly
impulsive, typically emerging in the context
of an acute crisis and often followed by regret.
In contrast, during the pandemic, a marked
increase was observed in the proportion of
adolescents newly diagnosed with depression
and anxiety in the aftermath of a SA. This
observation aligns with large-scale child and
adolescent psychiatry studies reporting a
significant rise in the incidence of depressive
and anxiety disorders among adolescents
during the COVID-19 pandemic. For example,
the European Society for Child and Adolescent
Psychiatry led COVID-19 Child and Adolescent
Psychiatry Consortium longitudinal survey
showed that the mental health burden
in children and adolescents increased
substantially as the pandemic progressed.
Despite a partial normalization of service
delivery over time, suicidal crises, depressive



Katlan B, et al

disorders, anxiety disorders, and other severe
psychiatric presentations accounted for a
growing proportion of referrals and assessment
requests.” Overall, during the COVID-19
era, we observed increases both in SA among
adolescents with pre-existing psychiatric
diagnoses and in new-onset cases receiving a
first psychiatric diagnosis and entering regular
follow-up. Collectively, these findings suggest
that the pandemic not only exacerbated existing
psychiatric vulnerabilities but may also have
precipitated a new, potentially persistent
psychopathological process in adolescents who
had not previously manifested clinically overt
mental health problems.

In multivariate analysis, the post-COVID period
was associated with an increased likelihood
of severe non-fatal clinical outcomes. High-
lethality methods were associated with greater
clinical severity and were more frequently
observed among fatal cases, while prior
psychiatric follow-up and a history of previous
SA were linked to increased severity. Male sex
was associated with severity but not mortality;
however, this finding should be interpreted
cautiously given the limited number of deaths
and potential shifts in method lethality patterns

(Fig. 2).

Our findings suggest increased psychological
vulnerability among adolescents in the post-
COVID period, highlighting the importance of
early risk identification. Targeted mental health
screening in high-burden settings, particularly
the ED and PICU, may support timely referral
and multidisciplinary care. Furthermore,
preventive strategies must be adapted to the
specific needs of each period. During the
pandemic, the expansion of telepsychiatry
and digital mental health platforms helped
bridge critical gaps in care. In the post-COVID
phase, however, school-based mental health
programs, stress resilience training, and
accessible psychosocial support services should
take precedence. Across all periods, a common
necessity is equipping parents, educators,
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and healthcare professionals with the skills
to recognize early warning signs, respond
promptly, and guide adolescents toward
appropriate care.

This study has several limitations. This
single-center, retrospective design may limit
generalizability. Reliance on medical records
restricted access to psychosocial data. The
three periods differed in duration, which may
influence comparisons across time. Mortality
findings are limited by the very small number
of deaths (n=3), and multivariate analysis for
mortality was not feasible. Logistic regression
is also restricted by the low number of events
relative to covariates and findings should
therefore be interpreted as exploratory. The
absence of long-term follow-up data also
restricts the ability to assess subsequent
psychiatric  trajectories. Therefore, future
multicenter prospective studies incorporating
psychosocial variables and long-term outcomes
are needed.

Conclusion

Suicide attempts requiring PICU admission
became progressively more severe during
and after the COVID-19 pandemic, pointing
to a cumulative psychological burden. This
underscores the need for early risk identification
and sustained post-COVID mental health
surveillance among high-risk adolescents.
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