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A B S T R A C T
IMPLICATIONS AND
Purpose: The purpose of this study was to compare pre/post-COVID-19 changes in mental
healtherelated emergency department visits among adolescents.
Methods: We conducted a retrospective analysis of all mental healtherelated emergency
department visits in two large tertiary pediatric hospital centers between January 2018 and
December 2020. We described monthly pre/post-COVID-19 changes in frequency and proportion
of mental health visits as well as changes in hospitalization rates for eating disorders, suicidality,
substance use, and other mental health conditions.
Results: We found an increase in the proportion of mental healtherelated emergency department
visits during the months of JulyeDecember 2020 (p < .01). There was a 62% increase in eating
disorder visits between 2018e2019 and 2020 (p < .01). No pre pandemic/postpandemic changes
were found in the proportion of visits resulting in hospitalization for any of the four diagnostic
categories.
Conclusions: Our study suggests significant impacts of COVID-19 on adolescent mental health and
a need for further longitudinal research work in this area.
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This longitudinal study of
pre/post-COVID-19
adolescent mental
healtherelated emer-
gency department visits
identified a significant in-
crease in the proportion of
mental health visits as
well as an increase in visits
related to eating disorders
in the second half of
2020, highlighting the
important burden of
COVID-19 on adolescent
mental health.
Several studies have reported increases in rates of mental
health symptoms [1,2] and increased demand for mental health
services since the onset of the COVID-19 pandemic [3]. Emer-
gency departments (EDs) are increasingly a first point of contact
for youth with acute or emerging mental health problems [4],
especially among youth with self-harm and substance use-
related concerns [5]. While an increasing number of cross-
sectional studies have highlighted the effects of the COVID-19
pandemic and associated public health measures on youth
mental health [6,7], few studies have described changes in
ED visits and hospitalization rates for mental health
presentations.

Two studies, one of 16 EDs in British Columbia, Canada [8],
and the other of a single center in the United States [9], reported
significant decreases in mental healtherelated ED visits (41% and
60% decrease, respectively) during the first two months of the
pandemic compared with the same period one year prior.
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Similarly, a retrospective study from 10 European countries
found a significant decrease in the number of psychiatric emer-
gency visits between March and April 2020 versus 2019 with a
smaller proportion of youths admitted to an observation unit
[10]. However, a small number of studies analyzing ED visits
across the United States during the year 2020 showed a signifi-
cant increase in the proportion of mental healtherelated visits
among all adolescent visits in the second half of 2020 [11,12],
with some studies reporting increases in the proportion of some
(i.e., eating disorders, suicidality) but not all types of mental
health visits [13,14]. In this report, we compare the frequency of
mental healtherelated ED visits and hospitalization rates in ad-
olescents before and after onset of COVID-19.

Methods

This study included all completed pediatric ED visits for ado-
lescents of ages 12e17 years at two high-volume tertiary pediatric
Figure 1. Mean monthly number of adolescent mental health-related emergency depa
emergency department visits: 2018e2020. (A) Mean number of monthly mental healt
adolescent visits for the two study sites. p values shown for unpaired t-tests (counts)
health visits out of all adolescent visits between 2020 and the mean for 2018 and 20
Hospitals in Montreal, Canada, between January 1, 2018 and
December 31, 2020. Patients leaving hospital before receiving care
were excluded from the study because no diagnosis code was
available. Mental health visitswere identified and aggregated into
one of four diagnostic categories based on primary discharge
diagnosis: eating disorders, suicidal ideation, substance use, or
other mental health conditions (including mood, anxiety, psy-
chotic, psychosomatic, and conduct disorders). Diagnoses were
available for all patients using electronic health records as free text
for one site and as International Classification of Diseases, 10th
edition (ICD-10) diagnostic codes at the second site. Categories
were agreed upon by consensus between coauthors. A complete
list of diagnoses per category for each site is included in Table S1.

Descriptive analyses were conducted to determine the
monthly number of mental health visits, in total and per diag-
nostic category, for the years 2018, 2019, and 2020. Values for
2018 and 2019 were combined and averaged. The proportion of
mental health visits out of all adolescent ED visits, and the
rtment visits and proportion of mental healtherelated visits out of all adolescent
h visits across the two study sites. (B) Proportion of mental health visits out of all
and Z-tests (proportions) comparing number of visits and proportions of mental
19.
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proportion of visits resulting in hospitalization per diagnostic
category were also calculated. Visit counts and proportions were
compared between the years 2018e2019 (mean) and 2020 for
each calendar month using unpaired t-tests (frequencies) and
Z-tests (proportions). A two-sided p value < .05 was considered
statistically significant for all analyses. All analyses were con-
ducted using Python, version 3.8.3. The study received research
ethics board approval from both Sainte-Justine and McGill Uni-
versity Hospitals.

Results

From 2018 to 2020, therewas a total of 68,637 visits (mean for
2018e2019: 24,824.5; 2020: 18,988) from adolescents in the two
Figure 2. Mean annual number of adolescent mental health-related emergency dep
talization by diagnosis subtype: 2018-2020. (A) Mean annual number of mental health
resulting in hospitalization for each diagnosis category. p values shown for unpaired
portions of visits resulting in hospitalization between 2020 and the mean for 2018 a
sites including 6,911 (10.1%) mental healtherelated visits (mean
for 2018e2019: 2,355; 2020: 2,201). Figure 1 presents the mean
number of monthly ED visits and the proportion of mental health
visits among all adolescent ED visits. In comparison to 2018e
2019, the number of mental health visits was significantly lower
in March, April, and May 2020 (40.8%e68.8% decrease, p < .01)
and higher in September (29.7% increase, p ¼ .01). Between July
and December 2020, the proportion of mental health visits
exceeded 2018e2019, peaking at 17.3% in November (p < .01).

The total number of annual visits increased by 62% for eating
disorders in 2020 compared with the mean for 2018e2019 (p <

.01), remained stable for substance use, and significantly
decreased for suicidal ideation (-9.9%, p ¼ .03) and other mental
health conditions (-9.1%, p ¼ .03), as shown in Figure 2A. The
artment visits and proportion of mental health-related visits resulting in hospi-
visits across the two study sites. (B) Proportion of emergency department visits
t-tests (counts) and Z-tests (proportions) comparing number of visits and pro-
nd 2019.
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proportion of patients requiring hospitalization within a given
diagnostic category did not vary significantly between study
periods (Figure 2B).

Discussion

Consistent with existing literature, our study showed an
initial decrease in the number of mental healtherelated ED visits
at the onset of the pandemic followed by a significant increase in
the proportion of mental healtherelated ED visits out of all
adolescent ED visits starting in July 2020 [11e14]. The frequency
of ED visits related to eating disorders increasedmarkedly during
the year 2020, though we did not see such an increase in other
mental health diagnoses, such as substance use and other mental
health conditions (which included depression and anxiety), a
finding that has also been reported in the United States [13,14].
As for hospitalization rates within diagnostic categories, no sig-
nificant change was noted.

Although we did not see an increase in the overall number of
mental healtherelated ED visits, the observed increase in the
proportion of mental healtherelated ED visits aligns with re-
ported increases in prevalence of mood, anxiety, and eating
disorder symptoms in the general population [15e18]. Youth
have been less affected by medical complications of COVID-19
[19], and have been less likely to present to the ED for other
reasons since the beginning of the pandemic [13]. This could be
owing to youth having fewer opportunities to contract other
infections and injuries and could explain the increase in pro-
portion of mental healtherelated visits without an overall in-
crease in visit numbers. Nonetheless, the increase in visits for
eating disorders revealed in our study suggests increased need
for supportive services for adolescents with these conditions as
the pandemic continues to unfold [20].

Our results should be interpreted considering certain limita-
tion. First, our data are restricted to ED visits, and as such, may
not be generalizable to the general population outside of the
metropolitan area fromwhich the datawere collected and do not
fully capture the incidence of mental health problems among
youth who did not present to a tertiary pediatric ED. Second,
there could have been missed mental health cases among the
small proportion (2.1%) of adolescent ED visits categorized as
“other.” Finally, our study could not account for the potentially
reduced access to other services such as school-based and
community services, which may have impacted the number of
adolescents presenting to the ED.

In conclusion, we found significant increases in the propor-
tion of mental health ED visits among adolescents during the
second half of 2020, a period that saw an easing and retightening
of COVID-19 preventive measures in Canada. Our study high-
lights the importance of longitudinally assessing both acute- and
long-term impacts of the COVID-19 pandemic on youth mental
health.
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