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Abstract

Introduction and Objectives: Suicidal ideation (SI), suicide attempts (SA) and non-suicidal self-injuries (NSSI) are frequent
causes of admissions to pediatric emergency departments (ED). We aim to evaluate the trends of self-harm and suicidality in
children and adolescents in a mental health ED between 2019 and 2021 and compare it with similar data extracted from two
previous studies carried out in our department in 2008 and 2016. We also analyze the impact of the COVID-19 pandemic in
admissions for these causes. Methods: We performed a retrospective, descriptive analysis of all patients admitted to our ED
for NSSI, Sl and SA during 2008, 2016 and from March 2019 to May 2021. To analyze the impact of the COVID-19 pandemic,
we compared the number of admissions between March and May 2021 (post-pandemic) with the same period in 2019
(pre-pandemic). Results: The number of SA was significantly higher in 2008 (18.7%, p = 0.038), Sl (6.4%, p = 0.001) and
NSSI (7%, p = 0.001) were higher between March 2019 and February 2020. We observed an increase of almost double
(98.43%, p < 0.001) the number of episodes in March-May 2021 (compared to the pre-pandemic period), with higher SA (p <
0.001), SI (p = 0.008) and NSSI (p < 0.001). Discussion: We found a rise in self-harm-related ED admissions in recent years
due to an increase of NSSI and SI. We did not find an increase in SA. After the initial period of the COVID-19 pandemic, there
was an increase of self-harm admissions. Our findings are in line with trends reported in the literature.

Keywords: Self-injurious behavior. Suicide. Attempted. Suicidal ideation. Adolescent psychiatry. Pediatric emergency medicine.

Comportamentos auto-lesivos e ideacao suicida nas urgéncias pedopsiquiatricas

Resumo

Introducédo e Objetivos: A ideacdo suicida (IS), tentativas de suicidio (TS) e comportamentos auto-lesivos néo suicidarios
(CALNS) s@o causas comuns de admissdes em urgéncias pedidtricas. Este estudo pretende avaliar as tendéncias das
admissoes por IS, TS e CALNS numa urgéncia pedopsiquiatrica entre 2019 e 2021 e compara-las com dados semelhantes
de dois estudos realizados no nosso departamento em 2008 e 2016. Pretendemos ainda analisar o impacto da pandemia
COVID-19 nas admissdes por estas causas. Métodos: Realizdmos uma anélise retrospetiva e descritiva dos doentes admi-
tidos em urgéncia pedopsiquiatrica por CALNS, IS e TS em 2008, 2016 e mar¢o de 2019 a maio de 2021. Para analisar o
impacto da pandemia COVID-19, comparamos as admissdes entre margo e maio de 2021 (pés-pandemia) com o mesmo
periodo em 2019 (pré-pandemia). Resultados: O numero de TS foi significativamente maior em 2008 (18.7%, p = 0.038). IS
(6.4%, p = 0,001) e CALNS (7%, p = 0,001) foram mais frequentes entre marco de 2019 e fevereiro de 2020. Houve um
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aumento de quase o dobro de episddios (98.43%, p < 0.001) em margo-maio 2021 (comparativamente ao periodo pré-pan-
démico) com um maior nimero de TS (p < 0.001), IS (p = 0.008) e CALNS (p < 0.001). Discussao: Nos ultimos anos, veri-
ficdmos um aumento nas admissodes relacionadas com ideagao/comportamentos auto-lesivos no servigo de urgéncia devido
a um aumento de admissdes por CALNS e IS. Nao verificdmos um aumento de TS. Apds o periodo inicial da pandemia
COVID-19, verificdmos um aumento acentuado das admissdes relacionadas com comportamentos auto-lesivos e IS. Estes

resultados vao de encontro ao reportado na literatura.

Palavras-chave: Comportamentos auto-lesivos. Tentativas de suicidio. ldeagdo suicida. Psiquiatria da adolescéncia.

Urgéncia pediatrica.

Keypoints

What is known

— Suicidal ideation and self-harm behavior are frequent causes
of admissions to child and adolescent psychiatry emergency
departments.

— There has been an increase in the number of cases of
self-harm in children and adolescents.

— During the COVID-19 pandemic, children and adolescents
experienced high levels of anxiety and depression, along
with an increase in self-harm and suicidal thoughts.

What is added

— In recent years, there was an increase in NSS| and SI
without suicidal behavior in pediatric mental health ED.
However, we did not find an increase in admissions for SA.

— There was a steep increase in self-harm-related ED
admissions in children and adolescents after the acute
period of the COVID-19 pandemic.

Introduction and objectives

Suicidal ideation (Sl) and self-harm behavior are fre-
quent causes of admissions to child and adolescent
psychiatry emergency departments (ED)'. Non-suicidal
self-injury (NSSI) is defined as deliberate, intentional
self-harm without suicidal intent, using methods that
are not socially sanctioned’. There has been an
increase in the number of cases of self-harm in children
and adolescents in the general population®. NSSI is
more frequently observed in adolescents and young
adults, with a prevalence ranging from 18 to 30%, and
it is reported to be more common in female adoles-
cents'8'2 In clinical populations, its prevalence can
rise as high as 80%'3. NSSI is often associated with a
broad spectrum of mental health problems, with psy-
chiatric comorbidities being present in up to 80% of
individuals who self-harm®'4'5, NSSI is associated with
future suicide attempts and is considered the strongest
predictor of suicide in adolescents'®". Patients who
sought care in ED after engaging in NSSI faced a recur-
rence risk of 16.3% and a 1.6% risk of suicide within
the following year'®. By examining the records of
patients who died by suicide, a study showed that 15%
of individuals had been admitted to the ED within one
year prior to their death as a result of NSSI™.

Pediatric ED are often the initial interface for many
children and adolescents showing self-injury behavior,
making it an important setting for assessing and man-
aging this behavior?>?®. There has been a steep
increase in admissions to pediatric ED related to

self-harm in children and adolescents, but an increase
in the number of young people seeking assistance for
self-harm within primary care settings has also been
reported®+25,

Admissions to ED for NSSI and suicidal attempts
(SA) are linked to prior exposure to adverse life expe-
riences and risk factors such as a history of childhood
sexual abuse, interpersonal and intrafamilial conflicts,
impulsivity and feelings of isolation and
loneliness'™ 28,

During the COVID-19 pandemic, adolescents went
through several periods of forced isolation at home,
school closures and bans from social activities, which
limited their interaction with peers and increased their
screen time and social media dependence?®’. There
was a disruption to their normative seeking of indepen-
dence from caregivers, impacting peer integration due
to lockdown measures and social restrictions. Increased
family pressures and mandatory confinement simulta-
neously exacerbated conflicts between parents and
adolescents, contributing to negative moods and wors-
ening the mental health of both parties?’2°. Overalll,
deprived from social relationships and interactions,
many adolescents were prevented from relying on their
usual coping strategies and had to rely solely on their
internal coping mechanisms, in a developmental stage
where this should not be the norm. This contributed to
increased difficulties in emotional regulation®. With
restriction measures sustained over several months, the
psychological burden among children and adolescents
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was considerably aggravated. Research indicates that
adolescents experienced high levels of anxiety and
depression during the pandemic, along with a higher
frequency of maladaptive behaviors, such as deliberate
self-harm, which often represents an attempt to manage
emotional arousal and reduce emotional distress®0-2,

In our research, we aim to evaluate the trends of self-
harm and suicidality in children and adolescents in a
pediatric mental health ED in Portugal between 2019
and 2021 and compare it with similar data extracted from
two previous studies carried out in the same department
in 2008 and 2016°324. We also aim to analyze the impact
of the COVID-19 pandemic in the number of admissions
to this pediatric mental health ED for SA, NSSI and S,
comparing the number of admissions for these same
causes between March and May 2021 (post-pandemic)
with the same period in 2019 (pre-pandemic).

Methods

Our study was conducted in a pediatric mental health
ED in Oporto, Portugal. It is the only ED for pediatric
mental health care in the north of Portugal. It provides
12-hour psychiatric care for children and adolescents,
seven days a week, and all cases are admitted only
after a medical referral. Our sample was restricted to
children and adolescents under the age of 18 who were
admitted to our pediatric mental health ED for NSSI,
SA and Sl. NSSI was defined as the deliberate, inten-
tional behavior of harming one’s own body without sui-
cidal intent, using methods that are not socially
sanctioned. S| was defined as patients who have
thoughts about death but do not engage in suicidal
behaviors. SA was defined as a condition in which body
organs and tissues are deliberately damaged with the
intention of causing death. In this study, drug intoxica-
tions were considered as SA.

We performed a clinical-based, retrospective and
descriptive analysis of all children and adolescents
aged up to 18 who were admitted to our pediatric men-
tal health ED for NSSI, Sl and SA (drug intoxications
or other methods) from March 2019 to May 2021 and
then we extracted similar data from two previous stud-
ies carried out in our department in 2008 and
2016°%%4, The data were collected from the clinical
patient records. We collected demographic data regard-
ing gender and age (under and above 12 years of age).
To analyze the impact of the COVID-19 pandemic in
the number of admissions to our ED for SA, NSSI and
Sl, we compared the number of admissions for these
causes between March and May 2021 (post-pandemic)
with the same period in 2019 (pre-pandemic).

For comparison purposes, we analyzed our data by
dividing it into five different periods:

1. From July 2007 to June 2008 (12 months, data
from Queir6s®)

2. From January 2016 to December 2016 (12 months,
data from Rodrigues et al.¢)

3. From March 2019 to February 2020 (12 months)

4. From March 2020 to February 2021 (12 months)

5. From March 2021 to May 2021 (3 months)

The data analysis was conducted using the SPSS
program, version 27.0. Absolute frequencies (n) and
percentages (%) were presented in the description of
variables. The assessment of the association among
categorical variables was performed using the chi-
square test or Fisher’s exact test, if Cochran’s rules
were not met. The distribution of categorical variables
was assessed using the chi-square goodness-of-fit
test. The significance level considered was 5%.

Results

The total number of episodes for all causes by year,
gender and age are described in table 1. The total
number of episodes in our ED was higher in 2016
(p < 0.001). In every period of our study, there was a
statistically significant higher number of females
(p = 0.037) and adolescents (p < 0.001) assessed in
our ED. In 2007/2008 there was a higher prevalence
than expected of males (47.2%) [ri = 2.7] and children
below 12 years of age (24.0%) [ri = 4.8].

Table 2 describes the prevalence of admissions for
SA, Sl and NSSI in four separate 12-month periods.
The number of SA with drug intoxication was signifi-
cantly higher in the 2007-2008 period (18.7%, p = 0.038).
Sl (6.4%, p = 0.001) and NSSI (7%, p = 0.001).
Admissions were higher between March 2019 and
February 2020. Table 3 describes each cause of the
admissions by year, gender and age. Statistically sig-
nificant differences were only found regarding gender
in cases of Sl, with a higher number of females in every
period (p = 0.006).

To study the impact of the COVID-19 pandemic on
the number of admissions to our ED for SA, NSSI and
Sl, we compared the period from March to May 2019
with the same three months in 2021, which corresponds
to the time when the second lockdown measures were
lifted in Portugal. These results are described in table 4.
We observed an increase of almost double (98.43%, p
< 0.001) the number of emergency episodes in March-
May 2021 compared to the same period in 2019. In
March-May 2021, there was a higher number of
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Table 1. Distribution of admissions to our emergency department by gender and age
July 2007- 2016

June 2008
(12 months)

(12 months)

March 2019-
February 2020
(12 months)

March 2020-
February 2021
(12 months)

Total number of 975 1136
admissions to ED

Female 515 (52.8%) [-2.7] 649 (57.1%) [0.5]
Male 460 (47.2%) [2.7] 487 (42.9%) [-0.5]
< 12 years 234 (24.0%) [4.8] 215 (18.9%) [0.2]
> 12 years 741 (76.0%) [-4.8] 921 (81.1%) [-0.2]

1032 916 p < 0.001 (a)

587 (56.9%) [0.3] 543 (59.3%) [2.0] p = 0.037* (a)’

445 (43.1%) [-0.3] 373 (40.7%) [-2.0]

193 (18.7%) [0.0] 119 (13.0%) [-5.1] p < 0.001*

839 (81.3%) [0.0] 797 (87.0%) [5.1]

*p < 0.05; p-value calculated using either (a)' chi-square goodness-of-fit test, (a) Chi-square test of association, or Fisher's exact test; with p < 0.05, the [adjusted standardized
residual] is provided, which assesses the differences between observed and expected frequencies and is considered statistically significant when it is < 1.96 or > 1.96.

Table 2. Distribution of admissions for suicide attempts, suicidal ideation without suicidal behavior and non-suicidal

self-injury to our emergency department

July 2007- 2016

June 2008
(12 months)

(12 months)

March 2019-
February 2020
(12 months)

March 2020-
February 2021
(12 months)

SA with drug intoxication 183 (18.7%)

SA with other suicidal behavior 11 (1.1%) 12 (1.1%)
S| without suicidal behavior 31 (3.2%) 41 (3.6%)
NSSI 25 (2.56%) 68 (6%)

171 (15.1%)

147 (14.2%) 137 (15.0%) p = 0.038 (a)'
14 (1.4%) 20 (2.2%) p = 0.331 (a)’
66 (6.4%) 60 (6.6%) p = 0.001 (a)"
72 (1%) 65 (7.1%) p < 0.001 (a)"

*p < 0.05; p-value calculated using either (a)' chi-square goodness-of-fit test, (a) Chi-square test of association, or Fisher's exact test; with p < 0.05, the [adjusted standardized
residual] is provided, which assesses the differences between observed and expected frequencies and is considered statistically significant when it is < 1.96 or > 1.96.

SA: suicide attempt; Sl: suicide intent; NSSI: non-suicidal self-injury.

admissions for SA with drug intoxication (p < 0.001), Sl
(p = 0.008) and NSSI (p < 0.001). We found a higher
prevalence than expected of females with NSSI (86.4%)
(Rl = 2.7) from March to May of 2021.

Discussion

We compared admissions to a pediatric mental
health ED for NSSI, Sl and SA in five different time
periods between 2007 and 2021. We may assume that
there was no increase in admissions for SA over the
span of our study, with the most admissions for SA with
drug intoxications being reported in 2007/2008 (18.7%).
In the other periods included in our study, the number
of admissions for SA with drug intoxications remained
relatively stable, with a prevalence of around 15%. Our
findings are in line with the literature. Evidence from
recent decades concerning temporal trends of SA in
pediatric age is limited and mainly based on the high
school Youth Risk Behavior Survey by the U.S. Centers
of Disease Control and Prevention®®. It reports that the

overall prevalence of SA in 2017 (7.4%) was almost the
same as in 1991 (7.3%). A study from Xiao et al. also
reports stable trends in non-fatal SA in recent
decades®. A Dutch study reported a decrease in SA
over a 5-year period from 2010 to 2015%".

However, we found an increase in emergency admis-
sions for NSSI when comparing admission numbers
between 2007/2008 (2.56%) with the other periods
(6-7%). Recently, there has been a notable rise in ED
visits worldwide due to self-harm among adoles-
cents®%°, Our results point to an increase of NSSI in
adolescents over recent years, in line with what is
described in the literature. A study performed in Turkey,
that analyzed admissions to a pediatric mental health
ED between 2012 and 2017, reported similar numbers
of admissions for NSSI (10.7%) to our study (between
6 and 7%)°. McCluskey et al. characterized admissions
for NSSI in a pediatric ED between 2009 and 2013 and
found a greater prevalence of NSSI in females and in
older adolescents, which is in line with our results*.
Contrary to our findings, they found a decrease in
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Table 3. Distribution of admissions for suicide attempts, suicidal ideation without suicidal behavior and non-suicidal
self-injury to our emergency department by gender and age

SA with drug intoxication
Male
Female
< 12 years
> 12 years

SA with other suicidal behaviors
Male
Female
< 12 years
> 12 years

S| without suicidal behavior
Male
Female
< 12 years
> 12 years

NSSI
Male
Female
< 12 years
> 12 years

July 2007-

June 2008
(12 months)

183 (18.7%)

2016
(12 months)

171 (15.1%)

Not assessed 33 (19.3%)
Not assessed 138 (80.7%)
Not assessed 3(1.8%)

Not assessed

168 (98.2%)

11 (1.1%) 12 (1.1%)
Not assessed 5 (41.7%)
Not assessed 7 (58.3%)
Not assessed 0(0%)
Not assessed 12 (100%)

31 (3.2%) 41 (3.6%)

3(9.7%) [-3.1]
28 (90.3%) [3.1]

17 (41.5%) [1.2]
24 (58.5%) [-1.2]

Not assessed 1(2.4%)
Not assessed 40 (97.6%)
25 (2.56%) 68 (6%)

2 (8.0%) [-2.3]
23 (92.0%) [2.3]
Not assessed
Not assessed

18 (26.5%) [-0.2]
50 (73.5%) [0.2]
2 (2.9%)

66 (97.1%)

March 2019-
February 2020
(12 months)

147 (14.2%)
25 (17.0%)
122 (83.0%)
2 (1.4%)
145 (98.6%)

14 (1.4%)
3 (21.5%)
11 (78.6%)
2 (14.3%)
12 (85.7%)

66 (6.4%)

29 (43.9%) [2.1]
37 (56.1%) [-2.1]
4(6.1%)

62 (93.9%)

72 (1%)

24 (33.3%) [1.4]
48 (66.7%) [-1.4]
6 (8.3%)

66 (91.7%)

March 2020-
February 2021
(12 months)

137 (15.0%)
27 (19.7%)
110 (80.3%)
3(2.2%)
134 (97.8%)

20 (2.2%)
11 (55.0%)
9 (45.9%)
2 (10.0%)
18 (90.0%)

60 (6.6%)

18 (30.0%) [-0.8]
42 (70.0%) [0.8]
5 (8.3%)

55 (91.7%)

65 (7.1%)

19 (29.2%) [0.4]
46 (70.8%) [-0.4]
1(1.5%)

64 (98.5%)

p = 0.038 (a)*
p =0.836 (a)

p = 0.908 (b)

p = 0.331 (a)°
p = 0.147 (a)

p = 0.557 (b)

p = 0.001 (a)*
p = 0.006* (a)
p = 0.549 (b)
p < 0.001 (a)*
p =0.105 (a)

p = 0.155 (b)

*p < 0.05; p-value calculated using either (a)' chi-square goodness-of-fit test, (a) Chi-square test of association, or (b) Fisher's exact test; with p < 0.05, the [adjusted standardized
residual] is provided, which assesses the differences between observed and expected frequencies and is considered statistically significant when it is < 1.96 or > 1.96.
SA: suicide attempt; SI: suicide intent; NSSI: non-suicidal self-injury.

Table 4. Comparison of admissions for suicide attempts, suicidal ideation without suicidal behavior and non-suicidal
self-injury to our emergency department by gender and age in the pre and post-pandemic period

Total number of episodes in ED
Female
Male
< 12 years
> 12 years

SA with drug intoxication
Male
Female
< 12 years
> 12 years

SA with other suicidal behaviors
Male
Female
< 12 years
> 12 years

S| without suicidal behavior
Male
Female
< 12 years
> 12 years

NSSI
Male
Female
< 12 years
> 12 years

254
147 (57.9%) [-3.1]
107 (42.1%) [3.1]
45 (17.7%) [2.2]
209 (82.3%) [-2.2]

40
5 (12.5%)
35 (87.5%)
0 (0%)
40 (100%)

4
1(25.0%)
3 (75.0%)
1(25.0%)
3 (75.0%)

16
7 (43.8%)
9 (56.3%)
2 (12.5%)
14 (87.5%)

25
10 (40.0%) [2.7]
15 (60.0%) [-2.7]
2 (8.0%)
23 (92.0%)

504
348 (69.0%) [3.1]

156 (31.0%) [-3.1]

60 (11.9%) [-2.2]
444 (88.1%) [2.2]

88
11 (12.5%)
77 (87.5%)
2 (2.3%)
86 (97.7%)

2
1(50.0%)
1(50.0%)
1(50.0%)
1(50.0%)

35
8 (22.9%)
27 (77.1%)
1(2.9%)
34 (97.1%)

59
8 (13.6%) [-2.7]
51 (86.4%) [2.7]
1(3.4%)
28 (96.6%)

p < 0.001 (a)°
p = 0.002* (a)

p = 0.029% (a)
p < 0.001 (a)t
p > 0.990 (b)

p > 0.990 (b)

D= 0.414
p > 0.990 (b)

p > 0.990 (b)

p = 0.008 (a)*
p = 0.187 (b)

p = 0.229 (b)

p < 0.001 (a)t
p = 0.007 (a)

p = 0.591 (b)

*p < 0.05; p-value calculated using either (a)' chi-square goodness-of-fit test, (a) Chi-square test of association, or (b) Fisher's exact test; with p < 0.05, the [adjusted standardized
residual] is provided, which assesses the differences between observed and expected frequencies and is considered statistically significant when it is < 1.96 or > 1.96.
SA: suicide attempt; Sl: suicide intent; NSSI: non-suicidal self-injury.
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admissions for NSSI in older adolescents during their
study period, with an increase of NSSI and SA in chil-
dren aged 11-12. A Spanish study reported that among
328 mental health emergencies in a pediatric ED, self-
harm behavior, irrespective of the degree of suicidal
intent, was the second most common reason for visits
in females (29%)*'. In a study conducted in Canada,
45% of the 468 cases involving young people who
sought help for mental health emergencies reported
engagement in NSSI within the preceding 24 hours*.

Multiple systematic reviews and meta-analyses have
documented an increase in anxiety, depression and
post-traumatic symptoms among children and adoles-
cents, with approximately 20% of adolescents reporting
mental health difficulties**“4. A meta-analysis by Racine
at al. reported a 25% prevalence of depressive symp-
toms in adolescents worldwide, with rates of anxiety
symptoms doubling the pre-pandemic levels*4. We con-
tend that during the second year of the pandemic, the
combined effects of stressors linked to school reopening
culminated in heightened anxiety and depressive symp-
toms associated with reconnecting with peers and fac-
ing academic challenges. Consequently, this could
potentially contribute to a rise in self-harm and suicid-
ality among adolescents struggling with emotional
regulation.

As verified in our research, several studies indicate
a substantial increase in cases of pediatric psychiatric
emergencies following the initial acute phase of the
COVID-19 pandemic (at the start of 2021), including
episodes of both suicidal and non-suicidal self-harm.
Steeg et al. reported an increase of suicidal and
non-suicidal self-harm behavior in adolescents admit-
ted to a pediatric ED in Manchester between August
2020 and May 2021, compared to 2019*°. Yard et al.
found an increase in SA in adolescents between
February and March 2021 in the United States*t.
During this difficult period, increased personal and
social stress among adolescents and difficulties in reg-
ulating their emotions were associated with engage-
ment in NSSI*. During the COVID-19 pandemic,
considerable attention was directed towards loneliness
and self-harm experiences among adolescents. The
exacerbation of loneliness among young people during
lockdown was associated with an increase in the odds
of self-harm*. Cozzi et al. showed that pediatric ED
admissions related to SA and eating disorders in ado-
lescents had the most significant increase in the sec-
ond year of the pandemic compared to both the first
and the pre-pandemic years, with an increase of 72%
in NSSI cases and 188% in admissions for SA*. A
multicenter study conducted in Germany revealed a

2.84-fold increased risk of intensive care unit admission
due to suicide attempts among adolescents aged 12
— 17 during the second year of the pandemic compared
to preceding years®®. Jung et al. showed an increase
in SA in adolescents in Korea in 2021 (2.2%) and
2022 (2.5%), when compared to 2020 (1.9%)°". A study
conducted in Spain reported increased ED admissions
during the aftermath of the COVID-19 lockdown among
adolescent females, with statistically significant
increases in self-harm behavior and suicide attempts®.

Our study has some limitations. Firstly, we com-
pared five isolated periods of time across 14 years,
based on previous studies performed in our depart-
ment, as we did not have access to data regarding
every year between 2007 and 2021. This may have
influenced some of our assumptions. Secondly, it is
not possible to infer the severity of the NSSI and sui-
cidal behavior or their diagnostic framework, as the
study of these did not fall within the scope of this
paper.

However, our research has several strengths. To our
knowledge, it is the first study to examine admissions
for self-injury and suicidality in a Portuguese pediatric
ED over a large period spanning more than a decade.
Besides, due to its longitudinal nature, the study
allowed for a more appropriate evaluation of trends and
prevalence rates of self-injurious behaviors in child-
hood and adolescence over recent years.

In conclusion, in recent years, we found that NSSI
and Sl without suicidal behavior have increased in
pediatric mental health ED. However, we did not find
an increase in admissions for SA. Despite the limita-
tions of our study, these findings are in line with trends
reported in the literature. Moreover, according to recent
studies, we found a steep increase in self-harm-related
ED admissions in children and adolescents following
the acute period of the COVID-19 pandemic.
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