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Abstract

disorders.

severe mental disorders (p=.029).

Background The COVID-19 (SARS-CoV-2) pandemic has been a major stressor for the mental health and well-being
of children and adolescents. Surveys and reports from hotlines indicate a significant rise in mental health problems.
As the psychiatric emergency room (ER) is a first-line free-of-charge facility for psychiatric emergencies, we expected
to see a significant increase in visits, specifically of new patients suffering from anxiety, depression, or stress-related

Methods Data from two psychiatric hospital ERs and one general hospital were included. All visits of children and
adolescents from the computerized files between March and December of 2019 were analyzed anonymously and
compared to the same months in 2020, using multilevel linear modeling.

Results There was a significant decline in the total number of visits (p =.017), specifically among those diagnosed as
suffering from stress-related, anxiety, and mood disorder groups (p =.017), and an incline in the proportion of visits of

Discussion The limited use of child and adolescent psychiatric emergency facilities during the pandemic highlights
the importance of tele-psychiatry as part of emergency services. It also suggests the importance of the timeline of
the emergence of clinically relevant new psychiatric diagnoses related to the pandemic. Future studies are needed to
establish the long-term effects of the pandemic and the expeditious use of tele-psychiatry.
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Background

The COVID-19 pandemic has been a major stressor for
the mental health and well-being of children and adoles-
cents, resulting in an accumulation of worldwide reports
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regarding the severe and multifaceted consequences on
the mental health of this cohort. Many of these studies
have been based on community surveys and thus reflect
a rise in stress, although not necessarily an incline in psy-
chopathology [1-3]. Lay publication reports from hotline
services which do not usually report characteristics such
as age, due to the anonymity of the calls and community
volunteer organizations present an increase in anxiety,
depression, deliberate self-harm and suicidal thoughts,
[4-7].

A routine suicide screening in a large pediatric emer-
gency department identified a rise in both suicide risk
and attempts [8]. On the other hand, a study that sys-
tematically assessed the entire child and adolescent
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population of Japan based on a central registry found
no rise in rates of completed suicides during the pan-
demic [9], although a later study covering the second half
of 2020 found a rise in the suicide rate among the same
population (Japan), mainly among young adults [10].
Still, a recent study that included 21 countries found no
increase, and in some states, a decrease in the compara-
tive suicide rate [11].

Beyond suicidal risk, surveys and studies support a
rise in anxiety depression and stress related symptoms
in children and adolescents [2, 12]. It is important to be
more specific relating to different risk factors that typify
some youngsters who are in increased mental health risk
during the pandemic. A recent non-systematic review
attempted at bringing forth a more general understand-
ing of the child and adolescent mental health implica-
tions of the Covid-19 pandemic [12]. They stress previous
mental health problems as a probable risk factor (among
other risk factors) for additional mental health pathology.

In line with this, a behavioral deterioration during the
pandemic was reported in children and adolescents with
severe developmental disorders such as autism spectrum
disorder [13]. Other studies have recognized the detri-
mental effect of other less debilitating developmental dif-
ficulties such as ADHD on mental health of adolescents
during the Covid-19 pandemic [14].

Since visits to the emergency room (ER) are a manifes-
tation of acute need and are less likely to be postponed
during the pandemic some studies focused on emergency
room visits as a way to evaluate severe mental health
consequences.

ER referrals of pediatric patients to a tertiary center
in Oregon due to suicide attempts during the first two
months of the pandemic and lockdown showed a sharp
decline [15]. A study that included all ER visits for psy-
chiatric pediatric consultations in a single ER from New
Haven, during the first two months of the pandemic
found a reduction of more than 60% in visits during the
pandemic [16].

The current study aimed to evaluate clinically relevant
acute mental states among children and adolescents from
different centers in Israel during the pandemic. As such,
we focused on emergency room psychiatric referrals
from three centers in Israel, not just at the beginning of
the pandemic (i.e., during the initial lockdown), but from
March to December 2020, thereby covering the fluc-
tuations in the pandemic waves. This period was unique
because it was before vaccines were available. There were
three general lockdowns during the study period. Lock-
downs dates were 25/3/2020-4/5/2020; 18/09/2020-
17/10/2020; 17/12/2020-07/02/2021. Our focus was
neither inclusive of all the stress and deterioration in
mental health in the general child-adolescent population,
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nor limited to “tip of the iceberg” suicidal behavior or
completed suicide. Rather, we used all ER visits. ER visits
are typified as a perceived acute psychiatric emergency
by family or by the minor. Israel is unique because of
the divergent cultural and ethnic background (Jews and
Arabs, conservatives, ultrareligious and secular, etc.), all
inhibiting a small geographic area. Thus, the children
and adolescents studied although divergent, encountered
similar challenges relating to the pandemic. Including
school closure, the lockdowns, and precautions such as
seclusions, use of face masks, and social distancing.

We hypothesized that in our capturing of a prolonged
period during the pandemic, there would be a rise in
pediatric psychiatric ER visits. Given the overall stressful
situation, we expected a rise in visits of patients suffer-
ing from stress-related disorders, including the presenta-
tion of anxiety and depression. We expected to find many
more patients with no previous psychiatric background
compared to the pre pandemic period.

Method

Sample

It is important to note that the Israeli population is het-
erogeneous in ethno-cultural origin, religion, and type of
residency and thus probably allows for better generaliza-
tion to different populations. During the pandemic there
were more cases of infection among the Muslim minor-
ity and the Ultraorthodox Jewish community in com-
parison to the general Israeli population (possibly at least
partially due to less awareness of the dangers of the pan-
demic and more suspiciousness about regulations set by
the government) [17].

Three ERs were included in the study, two of which are
located in psychiatric centers.The Shalvata Mental Health
Center serves all age groups. It covers a population of
approximately 500,000 inhabitants in the center of Israel.
The catchment area includes a heterogeneous popula-
tion of both Jews and Muslims. The Geha Mental Health
Center serves all age groups. It covers a population of
approximately 800,000 inhabitants and covers a compar-
atively large population of Ultraorthodox Jews. Soroka
Medical Center (a general hospital that covers all age
groups), is in the southern part of Israel, serves a popu-
lation of approximately one million inhabitants. Most of
this population is considered part of Israel’s “periphery”
and includes both rural and non-rural habitants and a
large population of Bedouins (a Muslim population with
a culture and tradition of its own).

In Israel there is a continuous growth of the population
and a yearly incline in the use of pediatric psychiatric ser-
vices in general, and in psychiatric ER visits specifically.
For example, at Shalvata the number of yearly visits to
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the psychiatric ER of pediatric patients grew from 827
visits in 2017, to 910 visits in 2018, to 1,040 visits in 2019.

The current study focused on all children and adoles-
cents who arrived in the three above-mentioned ERs
from March to December 2020 (the first patient to be
diagnosed with COVID-19 in Israel was on February
21%, 2020) in need of emergency psychiatric evaluation.
A comparison was made with ER visits during the same
months in 2019.

Children were defined as under the age of 12, includ-
ing 12, and adolescents 13-18 including 18.For the two
psychiatric hospitals all child and adolescent visits were
included, for the general hospital all child and adolescent
visits who were discharged after psychiatric consultation
and received a psychiatric diagnosis (code f in the ICD-
10) were included.

A total of 3,224 patients arrived within this compar-
ison-based timeline to all three ER departments: 1,735
of them arrived in 2019 and the remaining 1,489 in 2020
(Table 1).

Measures

For descriptive statistics of the sample, demographic var-
iables were examined: sex, age, religion, type of residence,
and country of birth. Religious affiliation was classified as
Jewish or Muslim. Type of residence was categorized into
urban versus rural. Country of birth was dichotomously
divided into “born in Israel” vs. “born abroad”

Education system

During the pandemic, the special education system
continued primarily with frontal teaching, whereas

Table 1 Demographic variables and diagnoses of patients
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the regular education system was primarily character-
ized by distance learning and significantly fewer formal
encounters with peers, teachers, and school counselors.
We thus divided the ER visits based on whether the child
or adolescent was in the special education system. The
education system was reported in only one of the centers
(Shalvata).

Diagnoses

The diagnosis of each patient in accordance with the
international statistical classification of diseases and
related health problems (ICD-10) was based on the
clinical diagnosis given by the psychiatrist in the ER
and documented in the computerized files. We gath-
ered diagnoses into three groups: 1) anxiety, mood, and
stress-related disorders; 2) ADHD, conduct, and learning
disability disorders; and 3) severe mental illnesses (other).
The full list of diagnoses classified into each category is
presented in the Additional file 1. Other diagnoses were
not included in the analyses due to very low frequencies.
As a result of comorbidities, many patients may have had
more than one diagnosis. Thus, the prevalence of each
diagnostic group was calculated relative to the total num-
ber of diagnoses (Table 1).

Psychiatric history

Psychiatric history was a dichotomous variable based on
whether the patient had been treated in the outpatient
clinic in the past two years. Assessing this variable was
possible only at Shalvata and the Soroka Mental Health
Center.

Total (n=3,224) 100%

March - December
2020 (n=1,489)

March—December 2019
(n=1,735) 53.81%

46.18%
Male (%) 4543% 46.93% 43.94%
Age (mean=£SD) 13.78£3.01 13.79+£2.99 13.77+£3.03
Jewish (%) 69.38% 66.88% 68.89%
Urban residence (%) 56.02% 56.37% 55.67%
Born in Israel (%) 86.93% 87.61% 86.26%
Diagnoses
Stress-related, anxiety, and mood disorders 25.15% (n=811) 27.99% (n=485) 2337 (n=347)
ADHD, conduct, and learning disabilities 23 .52% (n="758) 23.55% (n=409) 23.50% (h=350)
Severe mental disorders 46.27% (n=1492) 45.43% (n=789) 4721% (n=703)
Otherdiagnosesb 5.06% (n=163) 3.03% (n=52) 5.97% (n=89)
Psychiatric history
Yes® 37.5% 32.5% 43.5%

? For Shalvata and Soroka only
b Other diagnoses'are too small to consideration
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Fig. 1 Visits to the ER before and during the pandemic

Outcome of the ER visit

For the two psychiatric ERs (Shalvata and Geha), we
compared dichotomously whether the patient had been
hospitalized or discharged.

Procedure

Data was collected from the electronic files of all three
centers. Measurements were extracted monthly from
January 2019 to December 2020. As mentioned, given
that the first case of COVID-19 in Israel was diagnosed
on February 21", 2020, the months of January and Febru-
ary of both years (i.e., 2019 and 2020) were removed from
the analyses.

Data analysis

Multilevel linear modeling (mixed-effects linear models)
was applied to assess changes in ER visits, prevalence
of diagnoses, and rates of hospitalization between 2019
and 2020. To account for the heterogeneity between the
centers and time-dependent fluctuations across differ-
ent months, random effects included the medical center
and month of the year from which data were extracted.
In the diagnoses model (Model I), we also included the
interaction between each medical center and diagnosis
prevalence as a random effect, to overcome baseline dif-
ferences in prevalence between the centers in ER visits
due to psychiatric morbidity. Analyses were conducted
using the ImerTest package in R [18].

We used non-parametric chi-square tests for inde-
pendence to analyze partial data which were not available
from all three centers (i.e., education system and psy-
chiatric history). Effect sizes are presented via change in
parameter prevalence between 2019 and 2020.
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Results

Visits to the ER during the pandemic

The rate of total pediatric acute psychiatric ER visits
decreased significantly during 2020. In 2019, the mean
was 57.83 % 26.23 monthly visits to the ER. In 2020, the
mean was 49.63 £ 20.40 monthly visits (Unstandardized
B (47) = -8.20, 95% CI = -13.25, -3.14, p = .002) (Fig. 1).
In 2019 there were 864 visits in Shalvata, 426 visits in
Geha, and 445 visits in Soroka. In 2020, there were 718
visits, 377 visits and 394 visits, accordingly.

Diagnoses of patients who visited the ER

The prevalence and proportion of stress-related, anxiety,
and mood disorders decreased significantly from 2019
(27.9% +16.8% of all visits) to 2020 (22.3% +14.0%, B
(168)=-0.06, 95% CI=-0.10, -0.01, p=0.017).

The prevalence of severe psychiatric disorders did not
change significantly but the proportion of these disorders
from the overall referrals increased significantly across
centers (from 45.4%+12.4% in 2019, to 47.2+13.5% in
2020, B (168)=0.07, 95% CI=0.01, 0.14, p=0.029), but
was inconsistent between centers.

The prevalence and proportion of ADHD, conduct
disorder, and learning disabilities remained unchanged
(Fig. 2).

Outcome (i.e., psychiatric hospitalization vs. discharge)
The prevalence of visits that resulted in patient hospi-
talization did not change significantly between 2019
(27.9% £ 9.6%) and 2020 (26.5% £ 10.4%).

Education system

In 2019, 33.33% of the ER visits were from patients
studying in the special education system, and in 2020,
36.21% ER visits were from this same cohort. A chi-
square test was used, with special education (yes or no)
and year (2019 or 2020) as variables. No correlation
was found, X2(1) =0.06, p=0.81.

Psychiatric history

A chi-square test was used, with psychiatric history
(yes or no) and year (2019 or 2020) as variables. A sig-
nificant correlation was found, X2(1)=31.35, p=0.00,
with a higher percentage of patients who had a previ-
ous history at the clinic visiting in 2020 (in 2019, 32.5%
were patients with such a history, compared to 43.5% in
2020).
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Fig. 2 Diagnosis of patients visiting the ER before and during the pandemic

Other severe psychiatric disorders

Table 2 Multilevel models comparing trends in 2020 (as fixed factor) compared with equivalent month in 2019 (reference event)

Multi center mixed-effects linear models

Model Outcome B (95% Cl) p

1 Visits to the ER? -8.20 (-13.25,-3.14) .002

2 % Stress related, anxiety and mood disorders? -0.06 (-0.10,-0.01) 017
% ADHD, conduct and learning disabilities? 0.06 (-0.01,0.12) 09
% Other severe psychiatric morbidityb 0.07 (0.01,0.14) .029

3 % Hospitalization® -0.01 (-0.05, 0.02) 39

Single center non-parametric tests

Test Outcome A Prevalence (2020 minus X2 (df=2) P

2019)
1 Psychiatric history® +15.3% 26.79 <.001
2 Special education® +2.88% 0.06 81

@ Outcome measure: Average number of visits per month

b Outcome measure: Prevalence of psychiatric disorders among overall monthly visits to the ER (0 <% < 1); Modeled as the interaction between each diagnosis and

prevalence in 2020

¢ Outcome measure: Prevalence of visits which resulted in hospitalization (0 <% < 1)

4 Outcome measure: Prevalence of patients studying in special education institutes (0 <% < 1)
€ Outcome measure: Prevalence of patients previously known to the clinic (0<% <1)
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Multilevel linear modeling (mixed-effects linear models)
The multilevel models substantiated a decline in ER visits
during the pandemic specifically for patients diagnosed
with stress, anxiety, and mood-related disorders. During
the pandemic there was a relative incline in the visits of
patients with severe psychiatric morbidity and those who
had been treated in the past (psychiatric history recorded
in a single center) (Table 2).

Discussion

The current study presents a decline in visits of children
and adolescents to psychiatric ERs during the pandemic.
This decline is most prominent in visits of patients diag-
nosed with stress-related, anxiety, and mood disorders as
discussed below. Although this finding-decline in ER vis-
its during the pandemic is counterintuitive, given the rise
of distress during this period in children and adolescents
[8, 19] it is in accord with current single center studies
of psychiatric ERs [15, 16, 20]. Large-scale studies of gen-
eral pediatric emergency room visits have found an even
more pronounced decline during this period in ER pedi-
atric visits for different disorders [21-23].

It is important to arrive at a better understanding of
this decline in psychiatric ER visits among children and
adolescents. Such an understanding is of value both from
an immediate clinical perspective, as the pandemic con-
tinues worldwide, and may also contribute to a better
understanding of the trajectory from a complex stress-
ful situation (the pandemic) to emotional and behavioral
pediatric emergencies as presented by ER visits.

A possible explanation for this study’s findings would
be that the decline in ER visits relates to difficulties in
access to emergency psychiatric care and not to a smaller
incidence of psychiatric emergencies.

It has been suggested that the fear of arriving at hospi-
tals and becoming infected during the pandemic is a cen-
tral reason for the decline in such visits [23]. The current
multi-center study included two psychiatric ERs outside
the premises of a general hospital, and so fear of covid
is not likely as the only explanation for what occurred in
these facilities, and yet the decline in referrals was the
same in all three ERs. In addition, this longer time-period
study (10 months), which included prolonged periods
during which there were less restrictions on transporta-
tion, and less fear of being infected by reaching medical
facilities, makes difficulties in access to the ER less likely
as a sole explanation to the decline in ER visits. Still as
during the first ten months of the pandemic, there was
general fear of infection, and immunizations were not
present yet, we consider this fear a probable significant
reason for the observed decline.

In the Israeli psychiatric system, psychiatric ER vis-
its are free of charge; it is therefore not likely that the
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economic uncertainty typifying the lives of many families
during the pandemic was a central reason for the decline
in pediatric visits to the psychiatric ER.

Another suggested explanation is that during the pan-
demic, only individuals suffering from more severe emer-
gencies would arrive. This explanation is in accord with
the relative rise in the proportion of referrals of patients
with severe mental health disorders, but important to
stress that even with these diagnoses there was a non-sig-
nificant decline in the numerical number of visits. How-
ever, if this had been the case, then a larger proportion of
the ER visits would have resulted in hospitalization rather
than in discharge. The current findings are in accord with
a study that covered most of the psychiatric hospital beds
for adolescents in Israel and showed a decline in 2020,
probably at least partly related to inpatient services and
mental health policies [24]. In the present study, there
was no rise in the proportion of hospitalizations from ER
visits; as such, the severity of the emergency seems not to
have been the central reason for the decline.in ER refer-
rals during the pandemic.

Regarding ER diagnosis, the significant decline was
found in the stress-related, anxiety, and depression diag-
nostic group, in the other diagnostic groups, there was a
numerical decline that did not reach significance. A few
of the previous studies evaluated diagnosis. In the large-
scale study relating to all pediatric ER visits during the
pandemic in 27 hospitals in the USA [23] there was a 38%
decline in visits of patients diagnosed with depression, a
37.8% decline in visits of patients with trauma and stress-
related disorders, and a 16% decline in visits of patients
with schizophrenia spectrum and other psychotic disor-
ders (this last finding perhaps being similar to the present
finding of an eleven percent decline that did not reach
significance in the diagnostic group of “severe mental
disorders”). It is important to note that in this large-scale
study just mentioned, there was only a 4% decline in vis-
its of patients with suicidal ideation, suicidal attempt, or
intentional self-harm. This finding possibly reflects the
experience of general medical facilities, which provide
immediate general medical help, beyond the psychiatric
assessment and intervention.

In the present study, the patients who came to the ER
during the pandemic were more likely to have had a past
psychiatric history (i.e., they had visited the outpatient
clinics previously). This finding can be in accord with
the findings from the general pediatric ER, where there
was an increase in the proportion of visits of patients
with chronic conditions [23] In the context of psychiatric
care there are a few probable explanations for this com-
parative incline in patients already known to the facility.
In times of stress, such as the pandemic, they are prob-
ably more aware of the importance and possible use of
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emergency psychiatric care. In addition, when combin-
ing this finding with the diagnostic finding, they probably
suffer as a group from more severe psychopathology.

In addition, a larger segment of our patients with a
psychiatric history receives special support in school or
are part of the special education system. During the pan-
demic, regular schools but not special education institu-
tions were closed, and regular schools were functioning
based on tele-education.

The effect of school closure on mental health is com-
plex. On the one hand, the lack of routine and meeting
peers in school intensifies stress and loneliness [25]. On
the other hand, as pupils did not attend school physi-
cally, and many parents spent much more time at home,
it is likely that the more functional and resilient families
could support their kids, resulting perhaps in a reduc-
tion of various negative school-related phenomena such
as bullying, ostracizing, and shaming, with a subsequent
reduction of some mental stress for children and adoles-
cents [15]. However, staying at home can also be a men-
tal health risk factor, especially given the reported rise in
domestic violence during the pandemic and lockdowns
[26, 27]. In the current study, probably due to different
and personal effects of the school system on psychiatric
emergencies, there was no change in the proportion of
referrals based on regular vs. special education.

In terms of limitations, the current study is a retrospec-
tive chart review of three centers, and thus has all the
limitations typical of these types of studies. Specifically,
the evaluations were clinical and not structured, and our
analysis depends on the information provided in files
relating to visits per month, and not to specific patients
(in order to comply with regulations). It is possible that
some of the psychiatric emergencies were handled in out-
patient clinics or in private practices, and thus, although
we used three different centers serving a heterogeneous
and reasonably sized population, some information may
be missing. In addition, this study covered a 10-month
period of the pandemic; it is possible that some of the
effects might emerge in the aftermath of the pandemic.

Conclusions

Our findings show a decline in the use of the psychi-
atric ER by children and adolescents during the first
year of the pandemic. This is especially evident for
those who suffer from stress related disorders, anxi-
ety or depression, and who are not acquainted to our
facilities One conclusion that can be drawn from the
current study is the need to develop better and more
integrated emergency tele-psychiatric services as
part of psychiatric emergency services [5, 6].There are
guidelines for the proper use of tele-psychiatry [28],
which were updated prior to the pandemic [29], and
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reports that have substantiated the importance of tele-
psychiatry in the emergency setting [30]. The necessity
of using tele-psychiatry during the pandemic advanced
its use considerably [31]. Nonetheless, it seems that the
option of using emergency tele-psychiatric evaluation
for children and adolescents, especially “new” patients,
was not exploited. In our centers, there was no virtual
alternative to the ER. In a recent Canadian study on a
virtual pediatric ER, only 15 of 1,036 evaluations were
for “mental problems” [32]. In Israel, some of the child
and adolescent psychiatric emergencies were evaluated
by hotlines, which reported an incline in calls during
the pandemic [33]. These hotlines serve an extremely
important role in terms of providing support and mak-
ing referrals to mental health therapies, but they are
not a substitute for psychiatric evaluation. We believe
that in psychiatric emergencies if distant evaluation
is needed it should be performed using video tele-
psychiatry by trained psychiatrists. Thus, we consider
the results of this study to be a call for further devel-
opments in the study and incorporation of emergency
tele-psychiatry for children and adolescents.
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