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Michela Bersia," Emanuele Koumantakis,® Paola Berchialla,® Lorena Charrier,®* Andrea Ricotti,® Piercesare Grimaldi,® Paola Dalmasso,® and
Rosanna I. Comoretto®

*Department of Public Health and Pediatrics, University of Torino, Via Santena 5 bis, 10126 Torino, Italy
IODepartment of Clinical and Biological Sciences, University of Torino, Regione Gonzole 43, 10043, Orbassano, Italy

Summary

Background There are concerns that suicidal behaviors are arising among adolescents. The COVID-19 pandemic
could have worsened the picture, however, studies on this topic reported contrasting results. This work aimed to
summarise findings from the worldwide emerging literature on the rates of suicidality among young people
during the COVID-19 pandemic.

Methods A systematic review and meta-analysis were performed, searching five electronic databases for studies
published from January 1, 2020 until July 27, 2022. Studies reporting rates for each of the three considered
outcomes (suicide, suicidal behaviors, and suicidal ideation) among young people under 19 years old during the
COVID-19 pandemic were included. Random-effects meta-analyses were conducted, and the intra-study risk of
bias was assessed. When pre-COVID-19 data were available, incidence rate ratio (IRR) and prevalence ratio (PR)
estimates were calculated between the two periods. All the analyses were performed according to the setting
explored: general population, emergency department (ED), and psychiatric services. The review protocol was
registered on PROSPERO (CRD42022308014).

Findings Forty-seven observational studies were selected for more than 65 million subjects. The results of the meta-
analysis showed a pooled annual incidence rate of suicides of 4.9 cases/100,000 during 2020, accounting for a non-
statistically significant increase of 10% compared to 2019 (IRR 1.10, 95% CI: 0.94-1.29). The suicidal behaviors
pooled prevalence during the COVID-19 pandemic was higher in the psychiatric setting (25%; 95% CI: 17-36%)
than in the general population (3%; 1-13%) and ED (1%; 0-9%). The pooled rate of suicidal ideation was 17% in
the general population (11-25%), 36% in psychiatric setting (20-56%) and 2% in ED (0-12%). The heterogeneity
level was over 97% for both outcomes in all settings considered. The comparison between before and during
COVID-19 periods highlighted a non-statistically significant upward trend in suicidal behaviors among the general
population and in ED setting. The only significant increase was found for suicidal ideation in psychiatric setting
among studies conducted in 2021 (PR 1.15; 95% CI: 1.04-1.27), not observed exploring 2020 alone.

Interpretation During the pandemic, suicide spectrum issues seemed to follow the known pattern described in
previous studies, with higher rates of suicidal ideation than of suicidal behaviors and suicide events. Governments
and other stakeholders should be mindful that youth may have unique risks at the outset of large disasters like the
COVID-19 pandemic and proactive steps are necessary to address the needs of youth to mitigate those risks.

Funding The present study was funded by the University of Torino (CHAL_RILO_21_01).
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Introduction group seems to be young people from 15 to 30 years old.
According to the World Health Organization, more than ~ In particular, adolescence was highlighted as a period of

700,000 people die by suicide every year, accounting for ~ imbalance between a heightened sensitivity to motiva-
one person every 40 seconds.' The most affected age  tional cues and immature cognitive control.”® Such
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Research in context

Evidence before this study

The suicide spectrum represents an important worldwide
issue, and suicide itself is the fourth leading cause of death
among 15-19 years old. There are concerns that suicidal
behaviors are arising among adolescents during the last
decade, and some studies have pointed out that this issue is
still largely hidden in the community as if it was the
submerged portion of an iceberg. Moreover, the COVID-19
pandemic could have worsened the situation, increasing the
psychological discomfort of young people. We searched five
international databases between January 1, 2020 and July 27,
2022 for studies on the prevalence of suicide spectrum issues
among young people during the COVID-19 pandemic using
the keywords “suicide”, “suicidal behaviors”, and “suicidal
ideation”. We identified 2530 studies from the search
strategy, of which 47 were relevant to our review and meta-
analysis. The intra-study risk of bias assessment showed an
overall good quality of the selected studies. Although we
found previous systematic reviews that explored this
phenomenon, we did not identify any meta-analyses
evaluating the proportion of people who develop suicide
spectrum issues after COVID-19 outbreak.

Added value of this study

Our meta-analysis was conducted to describe the rates of
suicide, suicidal behaviors, and suicidal ideation among young
people under 19 years old during the COVID-19 pandemic. If
possible, the phenomenon of suicidality has been compared
between pre- and during the COVID-19 pandemic periods.

neurodevelopmental vulnerability could put adolescents
at higher risk of impulsive suicidal behaviors as a
dysfunctional response to moments of crisis.”* In 2019,
suicide was globally the fourth leading cause of death
among 15-19 years old, after road injury, tuberculosis,
and interpersonal violence.!

Overall, more than 20 suicide attempts occur for
each suicide.! This phenomenon is well represented by
the Van Heeringen’s pyramid of suicide: among young
people, as well as in adults, suicidal symptomatology can
be seen as a continuum from suicidal thoughts, at the
bottom of the pyramid, to suicidal behaviors and sui-
cide, placed at the top.” Suicidal thoughts are consid-
ered the initial phase of this continuum, but not
everyone who reports suicidal thoughts/ideation subse-
quently develops a suicidal behavior.”

Hawton and colleagues stated that only a small pro-
portion of adolescents with suicidal behaviors presents
to the clinical services, meaning that this issue is still
largely hidden in the community as if it was the sub-
merged portion of an iceberg.”® Furthermore, also in
emergency departments, suicidal thoughts are often

Our results confirm the pyramidal structure of the
phenomenon, with higher rates of suicidal ideation than
suicidal behaviors. However, it was also highlighted how the
setting explored led to considerably different rates: overall, in
the general population, the phenomena are less frequent,
while their rates are gradually higher in the emergency
department and mental health settings. Comparing the
periods pre- and during the COVID-19, pooled rates are similar
for all suicidal measures and showed stability over time in all
the examined settings. In particular, suicidal behaviors
showed an increasing, but not significant trend in the
general population and in emergency department settings,
while studies conducted at a greater temporal distance
from the pandemic outbreak (2020-2021) reported a
statistically significant escalation in the suicidal ideation in
the psychiatric setting, not seen when exploring the

2020 alone.

Implications of all the available evidence

The results obtained agree with those reported in the
previous literature on the topic. During COVID-19 pandemic,
the suicidal behaviors showed an increase, and, in particular, a
sharp growing trend could be observed starting from Summer
2020. These findings might be of interest from a public health
perspective. Governments and other stakeholders should be
mindful that youth may have unique risks at the outset of
large disasters like the COVID-19 pandemic and proactive
steps are necessary to address the needs of youth to mitigate
those risks.

under-documented, meaning that suicidal symptom-
atology is not always recognized, and therefore patients
miss the opportunity of being addressed towards mental
health services.'""

The prevalence of psychological symptoms and sui-
cide behaviors has significantly increased in young
people during the last decade, becoming an important
public health matter.”** Moreover, in the last period,
changes and restrictions in youths’ lives caused by the
COVID-19 pandemic, including school closures, may
have both positive and negative effects on the adoles-
cents’ mental health and suicidality.”*”!

On the one hand, several aspects such as limited
access to schools and medical services, restricted social
interactions and leisure activities, and — in some cases —
family economic hardship could have led to increased
conflicts and intrafamilial violence episodes, and
reduced opportunities for stress regulation. All these
factors could raise anxiety and depression among
adolescents.”*””* On the other hand, the great amount
of time spent at home could have promoted the devel-
opment of stronger intrafamilial cohesion by spending
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more time together.”” Moreover, school closures could
have reduced the distress related to academic burden
and peer problems.”?! Together, these positive elements
could have contained adolescents’ anxiety and depres-
sive symptoms, at least in the early phases of pandemic,
and might have controlled the potentially high risk of
suicide.?**

Globally, in the first months of the COVID-19
pandemic, increasing rates were registered for several
mental conditions (depressive and anxiety symptoms,
restrictive  eating disorders, attitude problems)
compared to pre-pandemic levels.*” Although these
conditions were strongly associated with suicidal at-
tempts,* suicide rates did not seem to change signifi-
cantly.”” However, a more recent study suggests a
potential variation of the phenomenon in different
countries,” and the American Academy of Pediatrics,
the American Academy of Child and Adolescent Psy-
chiatry, and the Children’s Hospital Association have
recently declared that the pandemic-related decline in
youth’s mental health has become a national emer-
gency.” Furthermore, as a result of the protracted
pandemic, several authors underlined the need for a
renewed consideration of youth suicide after the first
wave of the COVID-19 pandemic. '~

The aim of this review and meta-analysis is to assess
and summarize findings from emerging literature on
worldwide rates of suicide, suicidal behaviors, and sui-
cidal ideation among young people under 19 years old.
The secondary purpose is to compare the phenomenon
of suicidality between pre- and during the COVID-19
pandemic.

Materials and methods

Search strategy and selection criteria

This review and meta-analysis was conducted in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.’” The
study protocol is available online on PROSPERO
(CRD42022308014). We included quantitative studies
that reported summary rates of suicide, suicidal behav-
iors, and suicidal ideation during the COVID-19
pandemic among under 19-year-old people. All types
of studies were considered, including cross-sectional
and cohort studies. Studies that met the inclusion
criteria but did not report useful data for the meta-
analysis were included in the narrative synthesis.

Five electronic databases (PubMed, Embase, Scopus,
CINAHL, and Web of Science) were systematically
searched for studies published in English from January
1, 2020 until July 27, 2022. We used a combination of
the following terms for the database search: “suicide”,
“suicidal ideation”, “adolescents”, “children”, “covid-
19”7, and “sars-cov-2”. A backward reference search of
included studies and any relevant reviews supplemented
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our search strategy. Full search strategies are available
in the Supplementary file 1, Table A1.

The screening of studies, data collection, and risk of
bias assessment were done independently by MB, EK,
and RIC; disagreements were resolved by consensus.

Data analysis

Data were collected using a standardised data extraction
form. Extracted data included the name of the first
author, year of publication, geographical location of the
study, number of suicides, suicidal ideation and/or
suicidal behaviors cases, the size of the population
observed, study setting, and period of observation.
When the estimate of interest was not explicitly re-
ported, we used the raw figures available to compute it,
or we asked the authors for more precise data.

The primary outcomes were the rates of suicide,
suicidal behaviors, and suicidal ideation, considered
separately, among young people during COVID-19
pandemic. Suicidal behaviors and suicidal ideation
were explored according to the study setting: the general
population, the population of individuals who accessed
an Emergency Department (ED) for any causes, and
those assessed for mental conditions (psychiatric
setting). The secondary outcome was the comparison of
the primary outcome, where possible, with the same
phenomenon before the pandemic.

Random effects meta-analysis using generalised
linear mixed model (GLMM) was performed to pool
proportions.** Both 95% confidence intervals (CI), with
Clopper-Pearson method to stabilise the variance, and
95% prediction intervals were estimated.” For studies
that reported outcome rates in both pre- and during-
pandemic periods, we computed the incidence rate
ratio (IRR) and the prevalence ratio (PR) using the pre-
pandemic period as reference. Pooled IRRs and PRs
were calculated using the inverse variance method. The
heterogeneity between study-specific estimates was
measured with the I? statistics.* Statistical significance
was established for outcomes with a p-value <0.05.

To explore whether the country or the geographical
area could be associated with suicide, suicide behaviors,
or suicide ideation, a random-effects meta-regression
was used to quantify variables that had a positive or
negative relationship with the outcomes. A second meta-
regression has been performed in order to assess the
effect of the recall bias (a systematic error that occurs
when subjects do not remember previous events or ex-
periences accurately) on the outcome explored. A sub-
group analysis has been performed to assess the effect
of the time-period explored by each study (only 2020,
only 2021, or both years 2020-2021). Sensitivity analyses
were performed identifying outliers and using the leave-
one-out technique to control the between-study hetero-
geneity.* A sensitivity analysis excluding studies with
high risks of bias (JBI score < 7) has also been
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performed to assess the impact of intra-study risk of
bias. The analyses were performed using the statistical
program R (version 4.1.1)* with metafor and meta
packages.”

A systematic narrative synthesis was performed to
present available data for all studies that could not be
included in the meta-analysis.

As the analysis was primarily conducted with
proportion-based meta-analysis, publication bias was
not assessed with the lack of a suitable tool in single-arm
meta-analysis to assess publication bias and a small
quantity of included studies.* The Joanna Briggs Insti-
tute (JBI) Prevalence Critical Appraisal tool was used to
evaluate the methodological quality of the included
studies.” Two authors of the present study (MB and EK)
independently conducted the assessment of the risk of
bias. Disagreements were solved first by discussion, and
then by consulting a third reviewer (RIC), if disagree-
ments persisted.

Role of the funding source

The present study was funded by the University of
Torino (CHAL_RILO_21_01). The funder of the study
had no role in study design, data collection, data anal-
ysis, data interpretation, or writing of the report.

Results

The systematic database search retrieved 2530 records
that were screened. Among these, 202 studies under-
went full-text evaluation. After excluding 155 studies for
the reasons outlined in Fig. 1, 47 studies were included
in the systematic review (study characteristics are re-
ported in Table 1).*>**" Among these studies, 43 were
included in the meta-analytical process, for a total
of around 65 million subjects (suicides: 63,120,235;
suicidal behaviors: 934,951; suicidal ideation: 156,234):
two reporting rates of deaths for suicides,”*° 26
reporting prevalence data about suicidal behaviors®'~7¢
and 35 reporting prevalence data about suicidal
ideation.*"*3>45060727591 Four studies reporting suicide
rates data’**>* were excluded from the meta-analytic
process and included only in a narrative synthesis, due
to design-related issues. In the Supplementary file 1,
Fig. Al represents the geographical distribution of the
eligible studies related to suicidal behaviors and suicidal
ideation, while the studies about suicide were conducted
in only two countries, Japan and USA. Definitions of the
three outcomes and codes/tools used for their identifi-
cation are summarised in the Supplementary file 1,
Table A2. The periods of time explored by each study
included in the review and meta-analysis, according to
the outcome considered, are summarised in the
Supplementary file 1, Table A3. The intra-study risk of
bias is also provided in the Supplementary file 1,

Table A4. Forty-one studies out of 47 (87%) were of
good quality, identified by a JBI score >7.

Six population-based studies reported suicide rates
during COVID-19 pandemic, using data from the same
official national sources in Japan*** and USA."”*
However, only two of them, the most complete and
comparable ones for each country, were included in the
meta-analytic process.”*® The results of the meta-
analysis (Fig. 2) show a pooled annual IR of suicides
of 4.9 cases/100,000 subjects under 20 years during
2020, accounting for a non-statistically significant in-
crease of 10% compared to 2019 (IRR 1.10, 95% CI:
0.94-1.29).

The other Japanese studies included in the narrative
review observed that the suicide rate among young
people was substantially steady during the first wave of
the COVID-19 pandemic.’>**” In particular, Tanaka and
Okamoto reported a rate of about 3.2 suicides/million
with an IRR of 0.98 (95% CI: 0.75-1.27) comparing the
period between February and June 2020 with the years
before (from November 2016 to January 2020).” How-
ever, they also registered a rapid increase in the phe-
nomenon during the second outbreak (from July to
October 2020, 4.8 suicides/million), concurrently with
school reopening (IRR: 1.49; 95% CI: 1.12-1.98). A
similar increasing trend, even if non-statistically signif-
icant, was seen in 2020 in the USA by Ehlman et al.
(IRR: 1.08; 95% CI: 0.96; 1.21).” Moreover, Matsumoto
et al. reported a statistically significant increase of sui-
cides also in the first 6 months of 2021, compared to the
pre-COVID-19 period (IRR: 1.18; 95% CI: 1.02-1.36).*

Fig. 3 reports the prevalence data of suicidal behav-
iors and suicidal ideation. The suicidal behaviors pooled
prevalence (Panel A) during COVID-19 pandemic was
3% in the general population (95% CI: 1-13%), 1% in
ED setting (95% CIL: 0-9%) and 25% in psychiatric
setting (95% CI: 17-36%). The pooled rate of suicidal
ideation (Panel B) was 17% in general population (95%
CI: 11-25%), 2% in ED setting (95% CI: 0-12%) and
36% in psychiatric setting (95% CI: 20-56%). Overall,
the heterogeneity level is high for both outcomes and in
all settings considered (99-100%).

Among the 43 studies included in the meta-analysis,
16 out of 26 reported data about the comparison be-
tween before and during COVID-19 periods for suicidal
behaviorss2,55,35,5(),58,39,(}Z,()47()(),()877(J,75,74,7() and 18 Out Of 35 for
suicidal Pooled
prevalence in the two periods is similar for both suicidal
measures and showed an overall stability over time in all
the examined settings (Table 2, Fig. 4, Supplementary
file 2, Figs. A2 and A3). A non-significant increasing
trend could be observed in the PR of suicidal ideation
and behaviors in all the settings considered (Table 2,
Fig. 4). High heterogeneity levels could be observed
(72-98%).

The subgroup analysis according to the year of data
collection could only be conducted in the psychiatric

: : 3 66,68-70,7 9-81,85,88,9
ldeatlon.s,,SG,OZ,(ﬁ 66,68-70,73,76,77,79-81,85,88,90
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Fig. 1: Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow diagram of the observational studies selection

process.

setting, due to the paucity of studies that allowed such
grouping in the other two settings. In this framework
(Supplementary file 1, Fig. A4), a higher prevalence
estimate in the subgroup of studies collecting data
during both 2020-2021 (62%; 95% CI: 46-76%)
compared to that referred exclusively to 2020 (16%; 95%
CI: 6-37%) could be observed for suicidal ideation.
Moreover, the PR analysis (Table 2, Supplementary file
1, Fig. AS5), showed a statistically significant increase
of 15% (95% CI: 4-27%) in suicidal ideation among
studies collecting data in a period including 2021. The
same pattern could be observed also for suicidal
behavior, without reaching the statistical significance.
The sensitivity analysis was performed to assess each
study’s effect on the pooled estimate. For the primary
outcomes, results of both the find-outliers
(Supplementary file 1, Fig. A6) and leave-one-out

www.thelancet.com Vol 54 December, 2022

analyses (Supplementary file 1, Fig. A7) showed a
slight overall difference in the estimate of both suicidal
behaviors and suicidal ideation, confirming the robust-
ness of our analysis. For secondary outcomes, the find-
outliers and the leave-one-out analyses showed a shift
toward the statistical significance of the PR estimates for
suicidal behaviors in both the general population (2.10;
95% CI: 1.44-3.06 without Gracia et al.; 1.25; 95% CI:
1.12-1.40, without Zhang et al.) and the ED setting
(2.69; 95% CI: 2.49-2.90, removing Fidanci et al.), with
the disappearance of heterogeneity (Supplementary file
1, Figs. A8 and A9). Results of the random-effects
meta-regressions (assessing the potential effect of the
country and the recall period in questionnaires) and of
the sensitivity analysis based on studies’ quality are re-
ported in the Supplementary file 1 (Tables A5 and A6
and Figs. A10 and A11).
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Study Country  Study design Age range Setting Outcome measure Sample size Cases Main findings
Panel A. Studies reporting death by suicide
Anzai T, 2020%° Japan Observational <19 General Number of suicides from March to May 2019: 21,192,500 2019: 212 Male: excess mortality was observed in May
population 2020: 20,872,500 2020: 197 (0.6) and June (3.7).
Female: excess mortality was observed in
March (5.3) and June (12.6)
Charpignon ML, USA Observational 10-19 General Annual number of suicides 2019: 41,852,838 2019: 2755
2022°° population 2020: 41,715,352 2020: 2806
Ehlman DC, 2022%° USA Observational 10-14 General Annual number of suicides 2019: 20,538,461 2019: 534
population 2020: 20,750,000 2020: 581
Isumi A, 2020°° Japan Observational <19 General IRR comparing the number of events from ~ NA NA The event rate significantly increased in May
population  March to May in 2020 and in 2018-2019 (IRR: 1.34, 95% Cl 1.01-1.78) compared to
March
Matsumoto R, Japan Observational <19 General Annual number of suicides (first 6 months of 2019: 21,691,777 2019: 21,691,777
202148 population  2021) 2020: 21,404,883 2020: 21,404,883
2021: 21,037,601 2021: 404
Tanaka T, 20217 Japan Observational <19 General Number of suicides February-June and July-  Feb-Jun 2019: Feb-Jun 2019: IRR first wave (February-June): 0.98, 95% Cl:
population  October Jul-Oct 2019: Jul-Oct 2019: 0.75-1.27
Feb-Jun 2020: Feb-Jun 2020: IRR second wave (July-October): 1.49, 95% Cl:
Jul-Oct 2020: Jul-Oct 2020: 1.12-1.98
Panel B. Studies reporting prevalence data of suicidal behaviors
Bukuluki P, 2021>*  Uganda Cross-sectional ~ 13-19 General Prevalence within the past 6 months 219 53 The prevalence within the past 6 months
population  (structured interview in August 2020) preceding the survey was 24.2% (95% Cl:
18.7-30.4)
Carison A, 2021°  Australia  Observational 7-18 ED Prevalence (time-period: April-September) 2019: 18,935 2019: 313
2020: 11,235 2020: 515
Psychiatric 2019: 809 2019: 313
setting 2020: 1190 2020: 515
Diaz de Neira M,  Spain Cross-sectional ~ 0-17 Psychiatric ~ Prevalence (time-period: 11th March-11th 2019: 95 2019: 15
2021 setting April) 2020: 43 2020: 10
Ferrando SJ, 2021°* USA Observational NA Psychiatric ~ Prevalence (time-period: January-February Jan-Feb: 202 Jan-Feb: 36
setting 2020 , March-April 2020) Mar-Apr: 65 Mar-Apr: 13
Fidanci I, 2021°°  Turkey Cross-sectional ~ 0-18 ED Prevalence (time-period: April-October) 2019: 55,678 2019: 187
2020: 19,061 2020: 31
Gatta M, 2022°° Italy Observational 0-17 Psychiatric ~ Prevalence (time-period: February-March) 2019-2020: 102 2019-2020: 25
setting 2020-2021: 96  2020-2021: 18
Gorny M, 2021%” UK Observational 0-18 Psychiatric ~ Prevalence (time-period: March-May 2020) 39 17
setting
Gracia R, 2021°° Spain Observational 12-18 General Prevalence (time-period: March-March) 2019: 835,030 2019: 552
population 2020: 835,430  2020: 690
Habu H, 2021°° Japan Observational NA ED Prevalence (time-period: March-August) 2019: 1136 2019: 1
2020: 685 2020: 2

(Table 1 continues on next page)
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Study Country  Study design Age range Setting Outcome measure Sample size Cases Main findings
Continued from previous page
P pag
Hou T, 2020%° China Cross-sectional  Senior high school General Prevalence within the past 2 weeks (structured 859 64
students population  interview)
Hou T, 2021% China Cross-sectional 15-17 General Prevalence within the past 2 weeks (structured 761 79
population interview in August 2020)
Ibeziako P, 2022°?  USA Observational 4-18 Psychiatric ~ Prevalence (time-period: March 2019-February 2019-2020: 2020 2019-2020: 236
setting 2020, March 2020-February 2021) 2020-2021: 1799 2020-2021: 369
Jones SA, 2022°>  USA Cross-sectional 14-18 General Prevalence within the past 12 months 7705 693
population  (January-June 2021)
Kiri¢ B, 2022% Slovenia Observational 6-19 Psychiatric Prevalence (time-period: March 2019-February 2019-2020: 784 2019-2020: 67
setting 2020, March 2020-July 2021) 2020-2021: 1191 2020-2021: 160
Koenig J, 2021°>  Germany  Observational 12-18 General Prevalence within the past 2 weeks (structured Before March Before March 2020:
population interview, before and after March 2020, 2020: 324 1
matching subjects in the two periods on age, March-August  March-August 2020:
sex and type of school) 2020: 324 1
Kose S, 2021°° Turkey Observational <18 Psychiatric ~ Prevalence (time-period: 11th March-11th June 2019: 128 2019: 31
setting 2019, 11th March-11th June 2020) 2020: 66 2020: 14
Llorca-Bofi V, Spain Observational <18 Psychiatric ~ Prevalence (time-period: January-March 2020, Jan-Mar 2020: 46 Mar-Jun 2020: 9
2022% setting March-June 2020, October 2020-May 2021)  Mar-Jun 2020: 51 Mar-Jun 2020: 6
Oct 2020-May ~ Oct 2020-May 2021:
2021: 245 31
McLoughlin A, Ireland Observational <18 Psychiatric ~ Prevalence (time-period: March-May) 2019: 15 2019: 8
2022°° setting 2020: 23 2020: 9
2021: 47 2021: 24
Miles J, 2021°° USA Observational 2-18 Psychiatric  Prevalence (time-period: January-December ~ 2019: 1380 2019: 538
setting 2019, January-December 2020) 2020: 1380 2020: 239
Millner AJ, 20227°  USA Observational 12-19 Psychiatric ~ Prevalence within the past month (time- 2017-2020: 1096 2017-2020: 318
setting period: March 2017-March 2020, March 2020~ 2020-2021: 275 2020-2021: 139
March 2021)
Mohd Fadhli SA,  Malaysia  Cross-sectional ~ 13-17 General Prevalence within the past 12 months (online 1290 108
20227 population  survey, time-period: May-September 2021)
Murata S, 2021>  USA Cross-sectional ~ 13-18 General Prevalence (online survey, time-period: April- 583 8
population  July 2020)
Ridout KK, 20217 USA Cross-sectional 5-17 ED Prevalence (time-period: 10th March-15th 2019: 104,293 2019: 699
December 2019, 10th March-15th December 2020: 48,207 2020: 868
2020)
Romer TB, 2021’ Denmark  Observational 0-17 Psychiatric ~ Prevalence (time-period: January-December 2019: 768 2019: 295
setting 2019, January 2020-February 2021) 2020: 1133 2020: 406
Sevecke K, 2022’°  Germany  Observational 6-18 Psychiatric  Prevalence (time-period: January-December ~ 2020: 383 2020: 112
setting 2020, January-December 2021) 2021: 538 2021: 158
Zhang L, 20207° China Longitudinal 9-16 General Prevalence within the past 3 months 2019: 1271 2019: 38
cohort study population  (structured questionnaire in November 2019  2020: 1241 2020: 79
and in May 2020)
(Table 1 continues on next page)
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Study Country  Study design Age range Setting Outcome measure Sample size Cases Main findings
Continued from previous page
P! pag
Panel C. Studies reporting prevalence data of suicidal ideation
Berger G, 2022”7 Switzerland Observational <18 Psychiatric ~ Prevalence (time period: March-April) 2019: 109 2019: 74
setting 2020: 86 2020: 62
2021: 164 2021: 137
Bukuluki P, 2021°*  Uganda Cross-sectional 13-19 General Prevalence within the past 4 months 219 67
population  (structured interview in August 2020)
Cai H, 20227% China Cross-sectional ~ 10-19 General Prevalence (online survey, study period: 1057 125
population  August 2020-March 2021)
Chadi N, 20217° Canada Observational 12-17 ED Prevalence (time-period: January-December) ~ 2018-2019: 2018-2019: 1180
24,824 2020: 1073
2020: 18,988
Psychiatric 2018-2019: 2355 2018-2019: 1180
setting 2020: 2201 2020: 1073
Cordeiro F, 2021%° Portugal  Observational NA Psychiatric  Prevalence (time-period: March-June) 2019: 178 2019: 31
setting 2020: 59 2020: 10
Davico C, 2021%"  Italy Observational <18 ED Prevalence (time-period: 7 weeks before-8 Before 24th Feb: Before 24th Feb: 18
weeks after lockdown (24th February 2020)) 10,888 After 24th Feb: 9
After 24th Feb:
3395
Psychiatric Before 24th Feb: Before 24th Feb: 18
setting 93 After 24th Feb: 9
After 24th Feb:
50
Diaz de Neira M,  Spain Cross-sectional ~ 0-17 Psychiatric ~ Prevalence (time-period: 11th March-11th 2019: 95 2019: 31
2021%3 setting April) 2020: 43 2020: 24
Ferrando SJ, 2021°* USA Observational NA Psychiatric ~ Prevalence (time-period: January-February Jan-Feb: 202 Jan-Feb: 93
setting 2020, March-April 2020) Mar-Apr: 65 Mar-Apr: 28
Fogarty A, 2022%>  Australia  Cross-sectional 14-17 General Prevalence within the past 2 weeks (online 257 54
population  survey, time period: June-September 2020)
Gatta M, 2022°°  lItaly Observational 0-17 Psychiatric ~ Prevalence (time-period: February-March) 2019-2020: 102  2019-2020: 46
setting 2020-2021: 96 2020-2021: 52
Hou T, 2020%° China Cross-sectional 15-17 General Prevalence within the past 2 weeks (structured 859 269
population  interview)
Hou T, 2021° China Cross-sectional 15-17 General Prevalence within the past 2 weeks (structured 761 277
population interview in August 2020)
Ibeziako P, 2022°%  USA Observational 4-18 Psychiatric  Prevalence (time-period: March 2019-February 2019-2020: 2020 2019-2020: 1004
setting 2020, March 2020-February 2021) 2020-2021: 1799 2020-2021: 1073
Jones SE, 2022° USA Cross-sectional 14-18 General Prevalence within the past 12 months 7705 1533
population  (January-June 2021)
Kiric B, 2022 Slovenia  Observational 6-19 Psychiatric  Prevalence (time-period: March 2019-February 2019-2020: 784 2019-2020: 307
setting 2020, March 2020-July 2021) 2020-2021: 1191 2020-2021: 537

(Table 1 continues on next page)
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Study Country  Study design Age range Setting Outcome measure Sample size Cases Main findings
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Koenig J, 2021°°  Germany  Observational 12-18 General Prevalence within the past 2 weeks (structured Before March Before March 2020:
population interview, before and after March 2020, 2020: 324 44
matching subjects in the two periods on age, March-August  March-August 2020:
sex and type of school) 2020: 324 33
Kose S, 2021°° Turkey Observational <18 Psychiatric  Prevalence (time-period: 11th March-11th June 2019: 128 2019: 42
setting 2019, 11th March-11th June 2020) 2020: 66 2020: 15
Liv Y, 2021% China Cross-sectional 9-18 General Prevalence within the past 2 weeks (structured 5175 155
population  questionnaire administered in June 2020)
Llorca-Bofi V, Spain Observational <18 Psychiatric  Prevalence (time-period: January-March 2020, Jan-Mar 2020: 46 Mar-jun 2020: 11
2022% setting March-June 2020, October 2020-May 2021)  Mar-Jun 2020: 51 Mar-Jun 2020: 15
Oct 2020-May  Oct 2020-May 2021:
2021: 245 65
McLoughlin A, Ireland Observational <18 Psychiatric ~ Prevalence (time-period: March-May) 2019: 15 2019: 13
2022%° setting 2020: 23 2020: 13
2021: 47 2021: 40
Miles ), 2021%° USA Observational 2-18 Psychiatric ~ Prevalence (time-period: January-December ~ 2019: 1380 2019: 655
setting 2019, January-December 2020) 2020: 1380 2020: 277
Millner AJ, 20227  USA Observational 12-19 Psychiatric  Prevalence within the past month (time- 2017-2020: 1096 2017-2020: 827
setting period: March 2017-March 2020) 2020-2021: 275 2020-2021: 227
Mohd Fadhli SA,  Malaysia  Cross-sectional ~ 13-17 General Prevalence within the past 12 months (online 1290 154
20227 population  survey, time-period: May-September 2021)
Murata S, 20217 USA Cross-sectional 13-18 General Prevalence (online survey, time-period: April- 583 156
population  July 2020)
Peng X, 2022%4 China Cross-sectional ~ 12-18 General Prevalence within the past 2 weeks (April 39,751 8069
population  2020)
Ridout KK, 20217°  USA Cross-sectional 5-17 ED Prevalence (time-period: 10th March-15th 2019: 104,293 2019: 2688
December 2019, 10th March-15th December 2020: 48,207 2020: 2481
2020)
Sevecke K, 2022’°  Germany  Observational 6-18 Psychiatric ~ Prevalence (time-period: January-December ~ 2020: 383 2020: 187
setting 2020, January-December 2021) 2021: 538 2021: 264
Shanmugavadivel D, UK Observational 0-18 ED Prevalence (time-period: March-May) 2019: 8813 2019: 111
2021% 2020: 4417 2020: 54
She R, 2022°%° China Cross-sectional 12-15 General Prevalence within the past 2 weeks (time- 3080 918
population  period: September-November 2020)
Turner BJ, 2021%”  Canada Cross-sectional 12-18 General Prevalence within the past 4 months 809 352
population  (structured questionnaire administered
between June and July 2020)
Zalsman G, 2021%° Israel Observational 10-17 Psychiatric ~ Prevalence (time-period: January-June) 2019: 1235 2019: 246
setting 2020: 1598 2020: 250
Zhang L, 20207° China Longitudinal 9-16 General Prevalence within the past 3 months 2019: 1271 2019: 286
cohort study population  (structured questionnaire administered in 2020: 1241 2020: 369
November 2019 and in May 2020)
(Table 1 continues on next page)
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Main findings

Cases

Sample size

Age range Setting Outcome measure

Study design

Country

Study

(Continued from previous page)

Zhang Y, 2022%°

115

3471

Prevalence within the past 2 weeks (online

survey in February 2020)

General

Cross-sectional

China

population

Prevalence within the past 2 weeks (structured 2019: 1381 2019: 336
questionnaire administered in September 2019 2020: 1381

and in June 2020)

General

Longitudinal 10-17

China

Zhu S, 2021%°

2020: 291

population

cohort study

155

Prevalence during COVID-19 lockdown period 5175

General
(online survey in June 2020)

9-19

Cross-sectional

China

Zhu J, 2022°"

population

Abbreviation: ED, emergency departments.

Table 1: Studies included in the review and meta-analysis by outcome.

Discussion

The present systematic review and meta-analysis fo-
cuses on the phenomenon of suicidality in under 19
years old during COVID-19 pandemic. Suicide, suicidal
behaviors, and suicidal ideation rates were reported for
general population, youths presenting to ED and psy-
chiatric services. In agreement with Van Heeringen’s
pyramid of suicide,” an overall increasing prevalence has
been detected from suicide to suicidal ideation.

The suicide outcome showed an overall homoge-
neous pattern during the explored period, with an up-
ward trend in 2020 compared to the previous year. Both
suicidal behaviors and suicidal ideation showed a higher
prevalence in the psychiatric setting than in the ED
setting or in the general population. Furthermore,
comparing pre-pandemic and during-COVID-19 pe-
riods, a non-statistically significant increase has been
observed for both suicidal ideation and suicidal behavior
prevalences within the three settings explored. A sta-
tistically significant escalating trend was seen for sui-
cidal ideation in the psychiatric setting pooling studies
referred to the most recent data (until 2021).

Since the aforementioned Van Heeringen’s concep-
tualization describes the suicidality phenomenon as a
symptomatologic continuum, the three outcomes
should be discussed together to better understand this
complex public health issue.” However, at the same
time, the settings (general population, ED, and psychi-
atric setting) taken into account are very heterogeneous,
therefore the discussion of the phenomenon as a whole
will be contextualised on the basis of the settings
explored.

Studies reporting suicide deaths included in the
meta-analysis have been conducted only in the general
population setting, showing a pooled incidence rate of
4.94/100,000 under 19 years in 2020. Overall, an
increasing trend was observed in the suicides IRs in
2020 compared to 2019. In particular, Anzai,* Isumi*
and Tanaka* reported an overall stability in suicides
during the first phases of the COVID-19 pandemic until
August 2020 among young people. Later, from August,
suicide cases started to increase compared to the same
period in 2019, presumably until at least June 2021, as
reported by Matsumoto et al.** A similar trend was
previously observed during the past epidemics (e.g.
Spanish flu epidemic, Severe Acute Respiratory Syn-
drome) and in concomitance with natural disasters (e.g.
tsunamis, earthquakes, hurricanes).”**

From the results of the present study, it appears that
about 1 out of 33 adolescents (3%; 95% CI: 1-13%) in
different population-based settings (schools, online
surveys, non-governmental organizations) attempted
suicide or manifested suicidal behaviors, while 1 out of
6 (17%; 95% CI: 11-25%) presented at least suicidal
ideation during COVID-19 pandemic. Furthermore,
according to our estimates, suicidal symptomatology
seems to have been relevant also in the pre-COVID-19
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Panel A. Incidence Rate

Study Events Total
2806 41715352

776 21404883

Charpignon ML et al., 2022
Matsumoto R et al., 2021

Random effects model 3582 63120235
Heterogeneity: /% = 100%, % = 0.0948, p < 0.01

Panel B. Incidence Rate Ratio

During COVID-19

Study Events Total

2806 41715352
776 21404883

Charpignon ML et al., 2022
Matsumoto R et al., 2021

Random effects model
Heterogeneity: 1> = 86%, 12 = 0.0110, p < 0.01

Fig. 2: Incidence rates of suicides for 100,000 young people during 2020 among general population (Panel A) and trend of suicides during the
COVID-19 pandemic compared to the pre-COVID-19 period (Panel B).

Panel A. Suicidal behaviors

Study Count  Total
Bukuluki P et al., 2021 53 219 b
Gracia R etal., 2021 690 835430
Hou T et al,, 2020 64 859
Hou T et al., 2021 79 761
Jones SE et al., 2022 693 7705
Koenig J et al., 2021 1 324
Mohd et al., 2022 108 1290
Murata S et al., 2020 8 583
Zhang L et al,, 2021 79 1241
<
—
Carison A et al., 2021 667 11235
Fidanci | etal., 2021 31 19061
Habu H et al,, 2021 2 685
Ridout KK et al., 2021 868 48207
[
Carison A et al., 2021 667 1190
Diaz de Neira M et al., 2021 10 43 —a—
Ferrando SJ et al., 2021 1 65 -
Gatta M et al., 2022 18 96 -
Gorny M et al., 2021 17 36 —
Ibeziako P et al., 2022 369 1779
Kiric B et al., 2022 160 1191
Kose S et al., 2021 14 66 —
Llorca-Bofi V et al., 2022 37 296 3
McLoughlin A et al., 2022 33 70 —a—
Miles J et al., 2021 239 1380
Millner AJ et al., 2022 139 275 =
Remer TB et al., 2021 406 1133
Sevecke K et al., 2022 270 921 =
_
Random effects model 5723 936141 e
| S R — —]

Heterogeneity: 1% = 100%, < = 3.8895, p = 0

Test for subgroup differences: 73 =29.49,df=2(p<0.01) 0 02 04 06 08 1

Fig. 3: Prevalence of suicidal behaviors (Panel A) and suicidal ideation (Panel B) among young people stratified by setting (general population,

Suicides per 100000/year IR 95%CI
6.73 [6.48; 6.98]
3.63 [3.38; 3.89]
< 4.94 [0.31; 79.59]
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021 [0.12;0.33]
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95%Cl Weight

1.02 [0.97;1.08] 54.1%
1.20 [1.08; 1.33] 45.9%

I
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Panel B. Suicidal ideation

Study

Bukuluki P et al., 2021
CaiH. etal., 2022
Fogarty A et al., 2022
Hou T et al., 2020
Hou T etal,, 2021
Jones SE et al., 2022
Koenig J et al., 2021
Liu Y etal,, 2021
Mohd et al., 2022
Murata S et al., 2020
Peng X et al., 2022
She R et al., 2022
Turner BJ et al., 2021
Zhang L et al., 2021
Zhang Y et al., 2022
Zhu J et al., 2022
Zhu S et al., 2021

Chadi N et al., 2021

Davico C et al., 2021

Ridout KK et al., 2021
Shanmugavadivel D et al., 2021

Berger G et al., 2022
Chadi N etal., 2021
Cordeiro F et al., 2021
Davico C et al., 2021
Diaz de Neira M et al., 2021
Ferrando SJ et al., 2021
Gatta M et al., 2022
Ibeziako P et al., 2022
Kiric B et al., 2022

Kose S etal., 2021
Llorca-Bofi V et al., 2022
McLoughlin A et al., 2022
Miles J et al., 2021
Millner AJ et al., 2022
Sevecke K et al., 2022
Zalsman G et al., 2021

Random effects model

Count

1073
9

2481
54

Total

219
1057
257
859
761
7705
324
5175
1290
583
39751
3080

1241
3471
5175
1381

20964 158485
Heterogeneity: /1 = 100%, <> = 2.6496, p = 0
Test for subgroup differences: 3= 21.74,df=2(p <001) 0 02 04 06 08

ED presentations for all causes and psychiatric setting). Abbreviation: ED, emergency department.
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No. of studies

Pre-COVID-19 (pooled
prevalence, 95% Cl)

During COVID-19 (pooled
prevalence, 95% Cl)

Estimated PR between
pre- and during COVID-19
pandemic (95% Cl)

Panel A. Suicidal behaviors

General population 3 0.00 (0.00-0.22)
ED setting 4 0.01 (0.00-0.03)
Psychiatric setting (all periods) 10 0.26 (0.17-0.39)
Only 2020 4 0.32 (0.14-0.57)
2020-2021 6 0.23 (0.11-0.42)
Panel B. Suicidal ideation
General population 3 0.20 (0.11-0.34)
ED setting 4 0.01 (0.00-0.09)
Psychiatric setting (all periods) 13 0.36 (0.21-0.54)
Only 2020 7 0.18 (0.10-0.31)
2020-2021 6 0.61 (0.45-0.75)

Abbreviations: PR, prevalence ratio; ED, emergency departments. °p < 0.05.

0.01 (0.00-0.44)
0.01 (0.00-0.09)
0.29 (0.19-0.40)
0.28 (0.10-0.57)
0.29 (0.16-0.46)

1.55 (0.97-2.48)
1.65 (0.99-2.77)
1.07 (0.78-1.47)
0.86 (0.46-1.60)
1.26 (0.92-1.72)

0.19 (0.06-0.47)
0.02 (0.00-0.12)
0.35 (0.16-0.60)

( )

0-98 (0.69-1.39)
1.38 (0.93-2.05)
0.99 (0.88-1.12)
0.79 (0.46-1.39)
115 (1.04-1.27)

0.14 (0.04-0.35
0.69 (0.56-0.80)

Table 2: Meta-analytic results on studies reporting rates about pre- and during COVID-19 pandemic periods.

period, in agreement with other studies.®'*! In fact, the
pooled prevalences obtained from the two periods were
similar.

These findings pointed out the relevance of such
outcomes during youth, considering adolescence at
higher risk of developing suicidal thoughts. Several au-
thors suggested that it could be a period of imbalance
between a heightened sensitivity to motivational clues
and an immature cognitive control, which could hamper
the impulse inhibition to self-harm.>*'®> However, in
agreement with the pyramid of suicide, suicidal
thoughts and behaviors still represent just weak pre-
dictors of future suicide.”””

The comparison between the pre- and during
pandemic periods suggested a more complex picture:

Panel A. Suicidal behaviors

During COVID-19  Pre COVID-19

Study Count Total Count  Total Prevalence Ratio PR 95%CI Weight
Gracia R et al., 2021 690 835430 552 835030 125 [1.12; 140] 7.0%
Koenig J etal., 2021 1 324 1 324 _ 100 [0.06; 15.92] 1.0%
Zhang L etal., 2021 79 1241 38 1271 = 213 [146; 3.11] 64%
Carison A et al., 2021 667 11235 419 18935 268 [238; 302 7.0%

Fidanci | et al., 2021 31 19061 187 55678 [0.33; 071 6.4%

| #
o
IS
&

Habu H et al., 2021 2 685 1 1136 ———— 332 [0.30; 3651] 1.3%
Ridout KK et al., 2021 868 48207 699 104293 269 [243; 297) 7.0%
=

Carison A et al., 2021 667 1190 419 809 108 [1.00; 1.18] 7.1%
Diaz de NeiraMetal, 2021 10 43 15 95 = 147 (072 301] 50%
Gatta M et al., 2022 18 9% 25 102 = 076 [045; 1.31] 5.8%
Ibeziako P et al., 2022 369 1779 236 2020 178 [1.53 206] 7.0%
Kiric B et al., 2022 160 1191 67 784 157 [1.20; 2.06] 6.7%
Kose S et al., 2021 14 66 31 128 E 3 088 [050; 1.53] 5.7%
McLoughlin A et al., 2022 33 70 8 15 3 088 [052; 1.51] 5.8%
Miles J et al., 2021 239 1380 538 1380 044 [0.39; 051] 7.0%
Millner AJ et al., 2022 139 275 318 109 1 174 [150; 2.02] 7.0%
Romer TB et al., 2021 406 1133 295 768 093 [083; 1.05] 7.0%
Random effects model 4393 923406 3849 1023864 124 [0.92; 1.66] 100.0%
Heterogeneity: /2 = 98%, 1 = 0.3202, p < 0.01

Test for subgroup differences: 3 = 2.85, df = 2 (p = 0.24) 001 01 0512 10 100

among the general population under 19 years old, suicidal
ideation resulted steady over time, while suicidal behaviors
increased by 55%, even if the result is not statistically
significant (PR: 1.55; 95% CI: 0.97-2.48). It is important to
note that only two of the studies included in the meta-
analysis have a longitudinal design (the most appropriate
design to explore such outcomes), exploring the suicidal
symptomatology in different population-based cohorts of
Chinese students before and during the COVID-19
pandemic.”** However, they reported contrasting results
on suicidal ideation trend: if Zhu et al. found a statistically
significant slight decrease (PR: 0.87; 95% CI: 0.75-0.99),”
Zhang et al. observed a statistically significant increase
(PR: 1.32; 95% CI: 1.16-1.51).”° In this framework,
the suicidal behaviors could be more susceptible to the

Panel B. Suicidal ideation

During COVID-19  Pre COVID-19

Study Count Total Count Total Prevalence Ratio PR 95%C1 Weight
Koenig J etal., 2021 33 324 44 324 —-L 075 [049; 1.15]  4.3%
Zhang L et al., 2021 369 1241 286 1271 . 132 [1.16; 151]  62%
Zhu'S etal, 2021 291 1381 336 1381 087 [0.75, 0.99] 6.2%
Chadi N et al., 2021 1073 18988 1180 24824 119 [1.10; 129  64%
Davico C etal., 2021 9 3395 18 10888 160 [0.72; 357] 23%
Ridout KK et al., 2021 2481 48207 2688 104293 200 [1.89; 211] 65%
Shanmugavadivel D etal, 2021 54 4417 111 8813 s 097 [0.70; 1.34]  5.0%
Berger G et al., 2022 199 250 74 109 : 117 [1.02; 135] 62%
Chadi N et al., 2021 1073 2201 1180 2355 ; 097 [092; 1.03] 65%
Cordeiro F et al., 2021 1 59 31 178 & 097 [051; 1.86] 2.9%
Davico C etal., 2021 9 50 18 93 —-— 093 [045;1.92] 2.6%
Diaz de Neira M et al., 2021 14 43 16 9% [ 193 [1.04; 359 3.1%
Gatta M et al., 2022 52 96 46 102 - 120 [0.91; 1.59] 3%
Ibeziako P et al., 2022 1073 1779 1004 2020 121 [1.15, 129] 65%
Kiric B et al., 2022 697 1191 374 784 123 [1.12; 134]  64%
Kose S etal., 2021 16 11 128 ———rF 018 [002; 1.34] 0.5%
McLoughlin A et al., 2022 53 70 13 15 087 [069; 1.11] 56%
Miles J et al., 2021 38 1380 117 1380 = | 032 [023; 0.46] 4.8%
Millner AJ et al., 2022 227 275 821 1096 : 1.09 [1.03; 1.17]  65%
Zalsman G et al., 2021 250 1598 246 1235 079 [067;092] 6.1%
Random effects model 8006 87011 8620 161384 1.04 [0.90; 1.21] 100.0%
Heterogeneity: I* = 96%, 7* = 0.0879, p < 0.01

Test for subgroup differences: 7 = 2.42, df = 2 (p = 0.30) 001 01 0512 10 100

Fig. 4: Trend of suicidal behaviors (Panel A) and suicidal ideation (Panel B) during the COVID-19 pandemic compared to the pre-COVID-19
period. Analyses were performed according to setting (general population, ED presentations for all causes, psychiatric setting). Abbreviation:

ED, emergency department.
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COVID-19 exposure than suicidal ideation, enforcing the
hypothesis that the first phases of pandemic could have led
to a fast worsening of previous mental conditions rather
than to the onset of suicidal symptoms among healthy
young people.'”*

The overall initial stability observed in these analyses
could be interpreted as a preamble of an increasing trend,
not only for suicide rates (i.e. in USA, Malawi,
Japan),‘e#19419 but also for suicidal behaviors, as already
evidenced in Spain, USA and China,”®”*'* and suicidal
ideation, as observed in UK, USA and China.’®*%!”
Among  possible explanations for this non-
homogeneous trend over time, not analytically explored
here for lack of available data, some authors suggested the
initial positive compensatory role of school closures on
the adolescents’ mental health,***"***” also called “honey-
moon effect”, already observed in concomitance with
other natural disasters.'*?*?"?>%* Later, school re-openings
in the Autumn 2020 could have represented a further
stressful element that could have contributed to an in-
crease in suicidality.”>*” From this point of view, while the
first pandemic wave could have worsened mental health
in terms of levels of social isolation, depression, and
anxiety, the second wave could have furtherly increased
suicidal symptomatology.?>>*"1°%1% In support of this
hypothesis, “too much worries” and suicidal thoughts
were increasingly correlated in a subsequent period
compared to the outbreak stage, according to a network
analysis of symptoms of anxiety and depression in young
Chinese people.'”

In contrast with the general population, exploring
suicidality in a clinical setting (ED and psychiatric set-
tings) allows focusing the attention on subjects with a
greater fragility which are more predisposed to the
phenomenon. This meta-analysis found a pooled prev-
alence of 1% of suicidal behaviors and 2% of suicidal
ideation among pediatric EDs visits. These estimates are
significantly lower than for the general population,
confirming that the overall arrivals to health services
due to problems related to suicidality probably are just
the tip of the iceberg: the greatest part of the phenom-
enon lies below the waterline, rooted in the community
and often underdiagnosed or hidden.*'*'? Furthermore,
the suicidal phenomenon (i.e. all outcomes explored in
this meta-analysis), especially during the young age, is
still steeped in social stigma, and academic research,
prevention policies, and early identification of subjects
at risk are often hampered.*'

Compared to the pre-COVID-19 period, a 65%
increasing prevalence of suicidal behaviors was
observed in the ED setting, even if the estimate was not
statistically significant (crude PR: 1.65; 95% CI:
0.99-2.77). This result could reflect an increase in sui-
cidal symptomatology but also a reduction in arrivals for
several other acute medical conditions, mainly
communicable infections and gastrointestinal disor-
ders,'""'"> due to both the lower incidence associated
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with the containment measures during lockdown and
the fear of contagion.'*'"* According to a report by the
Center for Disease Control and Prevention (CDC), this
increasing trend in suicidal behaviors might have star-
ted in the USA during Summer 2020 and it might have
been stable until at least mid-May 2021, corresponding
to the end of the study period."* Similar temporal trends
have been already seen in Australia, UK and
Germany."'*'"

In the psychiatric setting, pooled estimates reported
about 1 out of 4 subjects (25%; 95% CI: 17-36%)
showing suicidal behaviors and about 1 out of 3 (36%;
95% CI: 20-56%) presenting suicidal ideation, con-
firming this one as a very specific context, with a
particularly high prevalence of the phenomenon.”'*? It
is known that suicidal symptomatology is very common
in psychiatric setting and it is strongly associated with
posttraumatic stress disorder (PTSD), dysthymia, and
panic disorder diagnoses,” all conditions whose preva-
lence seemed to be significantly increased after the
COVID-19 outbreak.**'* Compared to the pre-COVID-
19 period, no statistically significant changes were
observed for the suicidal outcomes in this specific
setting, however an increase of 15% in suicidal ideation
was reported by studies collecting 2020-2021 data (PR
1.15; 95% CI: 1.04-1.27). The same pattern could be
observed also for suicidal behavior, without reaching the
statistical significance. These results agreed with what
has been reported by other authors: in both clinical
settings (ED and psychiatric one), after a slight decline
in psychiatric visit rates, a subsequent growth of all-
mental-causes and suicidal presentations have been
registered from Summer 2020 until the end of the
Winter 2021."">'*' Such a pattern seems to suggest a
time-dependent characteristic of the phenomenon.>*¢*122
A possible explanation for what has just been reported is
that the fear of contagion, especially in the first months
of the pandemic, might have deterred adolescents from
asking for psychiatric care, so that most cases were
probably left behind in the community, underdiagnosed
and undertreated.*”*'*" Moreover, the strict pandemic
containment policies may have helped to restrain the
phenomenon by increasing the time spent in
the household by children and adolescents.” Later, as
the pandemic progressed, the suicidality (both suicidal
ideation and behaviors) might have become an
emerging comorbid symptomatology, more commonly
observed even among young people suffering primarily
from other psychiatric conditions.'**

To the best of our knowledge, this is the first quan-
titative synthesis of different suicidal outcomes in the
under 19-year-old population during the COVID-19
pandemic. There are three main strengths of this
study. First, the overall sample size of more than
65 million subjects could be optimal for quantifying the
rates of suicidal phenomena among young people.
Second, the use of strict inclusion criteria during the
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screening of the studies allowed a rigorous focus on the
outcomes of interest. Third, the analysis according to
different settings helps to better describe these phe-
nomena and contribute to driving public health policy-
making decisions.

This study also has several limitations. The included
studies are heterogeneous in terms of study design:
most of them are cross-sectional, while only two provide
a longitudinal design, the most appropriate strategy to
investigate the explored outcomes. Globally, all the
studies were observational, being potentially subject to
different kinds of bias. Some of the studies recruited
convenience samples of volunteers through online sur-
veys, which implies that the volunteers have access to
the internet, thus not necessarily reflecting the entire
population (e.g. the youngest could be less represented).
Moreover, it seems that people in distress or with co-
existing mental illness are less inclined to participate
in this type of survey, undermining the sample’s
representativeness.'”* We are also aware that only few
studies from low-income countries have been found and
included in this meta-analysis, confirming that suici-
dality is still largely poorly monitored in several coun-
tries, especially in the global South. Another limitation
is represented by the heterogeneous timing of data
collection within the studies, which did not allow us to
stratify the analyses according to the adoption of
different and changing grading of containment mea-
sures. The diagnostic tools used for outcomes assess-
ment were also not homogeneous, ranging from
validated questionnaires to specific questions in online
surveys, to ICD-10 suicidality codes, potentially
contributing to the heterogeneity across studies. In
particular, for the questionnaires, different possible
recall periods were identified in the studies (from 2
weeks to 1 year). Although the sensitivity analysis didn’t
confirm this potential source of bias, this issue cannot
be further addressed at this stage and will require future
investigations. A further limitation is that the time from
the beginning of the exposure to the COVID-19
pandemic and the detection of the outcomes could not
be sufficient to observe the true impact of the pandemic
on the suicidal outcomes. To differentiate the specific
effects of pandemic from potential trends already in
progress before the COVID-19 outbreak, both longitu-
dinal and time-series studies are desirable to better
interpret the global trend of suicidality in the pandemic
years.

In conclusion, this systematic review and meta-
analysis provides a first synthesis of the most up-to-
date evidence on suicidality among young people un-
der the age of 19 after the COVID-19 outbreak. During
the pandemic, suicides, suicidal behaviors, and suicidal
ideation seemed to follow the known pattern described
in the Van Heeringen’s pyramid of suicide. Overall, the
prevalence of suicidal ideation was higher than that of
suicidal behaviors, even if it greatly varied among

clinical settings, with higher levels in psychiatric setting
than in EDs. Compared to the pre COVID-19 preva-
lence, an overall increase in suicidal behaviors could be
observed among ED’s presentations and in general
population setting, while suicidal ideation rates
remained steady in all the settings considered, except for
an escalating trend reported in the psychiatric setting by
studies collecting the most recent data (2020-2021).
Qualitative/quantitative data on suicide rates described
an overall annual increasing trend in 2020 compared to
2019, especially since Summer 2020, after an initial
stability of the phenomenon. This pattern has been re-
ported also for suicidal behaviors and suicidal ideation,
suggesting a potential involvement of school closures
and strict lockdown policies during the first phases of
the pandemic as an initial protective factor for suici-
dality. After the reopenings, we could have assisted to a
sort of rebound, in which long-lasting COVID-19 related
worries and a potentially hard adaptation to frequent
social interactions after months of limitations could
have strongly affected the most vulnerable youth’s
mental health.

These findings have great relevance from both a
clinical and a public health point of view. Understand-
ing whether and how adolescents’ mental health has
been affected by the COVID-19 pandemic can allow the
implementation of tailored policies to prevent and con-
trol suicidal phenomena, and to improve the quality of
life of this particularly susceptible population. In this
framework, we would address three main tailored policy
strategies. First, prompt action should be focused on
preventing the escalation from suicidal ideation to sui-
cidal behaviors that our findings seem to suggest. Sec-
ondly, social rehabilitation policies are desirable to
improve the recovery of young people who have already
experienced suicidal behaviors since the early months of
the pandemic. Third, from a wider perspective, the
present work calls for urgent investments in the mental
health area aimed at offering the young people easy and
free access to the services, both in schools and in other
public institutions, to enable the early detection of
mental disorders and the prevention of the escalation
into suicidality. However, literature about youth suici-
dality during COVID-19 is still expanding and further
research is needed to clarify this complex clinical and
public health issue.
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