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the immediate effect of COVID-19 on psychiatric emergency and inpatient services in
Canada’s largest psychiatric hospital in the first month of the pandemic. We extracted
data from the electronic medical records of the Center for Addiction and Mental Health
in Toronto, Canada. We compared emergency department visits, inpatient occupancy
rates, and length of stay in March 2019 and March 2020, and during the first and second
half of March 2020. There was a decrease in the number of emergency department visits
and inpatient occupancy rates in March 2020 compared to March 2019. There was
also a significant decrease in the number of emergency department visits and inpatient
occupancy rates in the second half of March 2020 compared to the first half. Our findings
suggest that the pandemic was followed by a rapid decrease in the usage of psychiatric
emergency and inpatient services in a large mental health hospital. Future studies will
need to assess whether this decrease will be followed by a return to baseline or an
increase in need for these services.

Keywords: COVID-19, psychiatry, Canada, pandemic, emergency, inpatient, hospital

INTRODUCTION

COVID-19 (Coronavirus disease 2019) is a disease caused by the SARS-CoV2 (1) virus identified
in Wuhan, China in December 2019. It was declared a pandemic on March 11th. Within 2 months,
over 316,000 deaths have been confirmed globally (WHO). Several recent papers have hypothesized
that patients with psychiatric and/or substance use disorders may be particularly vulnerable to
being infected with COVID-19 and to experience adverse outcomes, emphasizing the importance
of studying the effect of this pandemic in this vulnerable population (2-6).
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Several studies have examined the effect of disasters on mental
health. After natural disasters, psychotropic prescription fills or
supply decreased (7-9). By contrast, terrorist attacks increased
mental health service use (10-12). Similarly, some studies have
reported an increase in the use of psychiatric services among the
survivors of the 2003 severe acute respiratory syndrome (SARS)
pandemic (13, 14). However, during the SARS pandemic itself,
there was a significant shift from hospitals to community clinics
for anxiety disorders that was attributed to the perception that
the risk of being infected if one was hospitalized outweighed
the potential benefit of a psychiatric hospitalization (15). A
recent review examining the effects of quarantine in light of self-
isolation of individuals who are potentially exposed to COVID-
19 noted negative psychological consequences of quarantine,
including post-traumatic stress symptoms, some of which can be
long-lasting (16). It has also been speculated that social distancing
associated with the current COVID-19 pandemic may both
directly and indirectly increase the risk of suicide (17). Together,
these studies show that the potential impact of disasters on the
need for, and use of, psychiatric services is complex.

On March 16, 2020, provinces of Canada declared the
COVID-19 pandemic a state of emergency, ordering closures of
non-essential services and prohibiting large public gatherings.
The Center for Addiction and Mental Health (CAMH) in
Toronto, Ontario is the largest mental health hospital in Canada.
It provides care to more than 34,000 patients each year and
is in the metropolitan Toronto, which is the most populous
metropolitan area in Canada (statscan.gc.ca). After March 16,
we noticed a decrease in the number of both visits in the
psychiatric emergency department (ED) and admissions at
CAMH, suggesting that COVID-19 was possibly affecting the
way in which patients access and use psychiatric services. To test
this hypothesis, we examined the number of ED visits and the
occupancy rates on acute inpatient units in the month of March
2020. To our knowledge, this paper is the first consideration
of the impact of COVID on mental health utilization in a
psychiatric hospital in Canada. While we only examined one
hospital, due to the size of CAMH and the acuity of the COVID-
19 outbreak in metropolitan Toronto (https://www.toronto.ca/
home/covid-19), we hope that the findings of this study will
contribute to increasing our currently limited body of knowledge
on how pandemics affect psychiatric care utilization in hospitals
in urban settings.

MATERIALS AND METHODS

In this natural study, we used a pre-post study design (18) to test
the hypothesis that the usage of both ED and inpatient psychiatric
services in March 2020 was lower than in March 2019 and that
the decrease would be attributable to a decrease from the first
to the second half of March 2020. We chose March because the
COVID-19 pandemic was declared an emergency on March 16
in Canada. In comparing 2 weeks prior to and after the closure
of non-essential services, we hoped to identify the immediate
effect of the pandemic in psychiatric service utilization within
the same month. In doing so, we hoped to compare two short

time frames that would have similar weather conditions and
other sociopolitical factors influencing service utilization outside
of acute changes produced by the pandemic.

Study Sites

Data from this study were extracted from electronic medical
records (EMR) of the CAMH ED and its 10 acute inpatient units:
Acute Care Unit A (ACU A), Concurrent Addictions Inpatient
Treatment Service (CAITS), Emergency Assessment Unit (EAU),
Early Psychosis Unit (EPU), General Psychiatric Unit (GPU)
A and B, Mood and Anxiety Inpatient Unit (MAUI), Medical
Withdrawal Services (MWS), Psychiatric Intensive Care Unit
(PICU), and Women’s Inpatient Unit (WIU). CAITS and MWS
are inpatient units for concurrent addiction services. ACU and
PICU are inpatient units for patients of higher acuity.

Data Collection

For March 2020, we extracted the number of daily ED visits for
March and the daily bed occupancy rates for March for all 10
inpatient units combined and for each of the individual inpatient
units listed above. We also extracted: the median time between
registering in the CAMH ED and completing triage (triage),
the median time between registering in the ED and either be
admitted for those who were admitted (arrival to admission) or
leaving the ED (arrival to leave ED), the median length of stay
(LOS) on inpatient units, and the number of inpatient discharges
from all inpatient units. We compared these variables during two
different time periods: from March 1 to 15 and from March 16
to 31. These two periods were chosen as March 16 was when
quarantine and social distancing measures were first announced
in Canada.

For March 2019, we extracted the total number of ED
visits, the acute inpatient monthly occupancy rate, which is the
combined inpatient occupancy rate of all 10 acute inpatient units
mentioned above, and the monthly occupancy rate for each of the
individual inpatient units.

Statistical Analysis

Statistical analysis was performed to compare the daily number
of ED visits, daily occupancy rates for all acute inpatient
units combined, and daily occupancy rates for each individual
inpatient unit between March 1-15, 2020 and March 16-31, 2020.
Data from each day was treated as an independent observation.
Kolmogorov-Smirnov test was used to examine if the data was
normally distributed. Mann-Whitney (MW) U test was used to
compare the two time periods. Data is presented as median +
interquartile range (IQR). IBM SPSS Statistics 26 was used for
statistical analysis.

Descriptive Comparisons

Monthly occupancy rate for all acute inpatient units combined
was calculated by dividing the total number of days spent by all
the patients on all inpatient units during March by the number
of days in March (31) and the total number of beds in all acute
inpatient units (148). Monthly occupancy rates for the individual
inpatient units were calculated similarly using the number of days
spent on each inpatient unit and the number of beds on each unit.
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TABLE 1 | Comparison of ED visit data, length of stay (LOS) and total number of
discharges in acute inpatient units between March 1-15 and March 16-31, 2020.

March 1th—15th March 16th—31st Percent change

Number of total 545 404 —25%
ED visits

Triage (hours) 1.7 1.0 —41%
Arrival to 9.2 6.5 —29%
admission (hours)

Arrival to leaving 4.6 2.8 —39%
the ED (hours)

LOS on inpatient 5 8 +60%
units (days)

Number of 176 177 0%
inpatient

discharges

*All numbers presented are medians, except for numbers of ED visits and number of
inpatient discharges. Triage represent the amount of time between when patients register
in the ED and when they are assessed by a psychiatrist or an allied health staff at the
ED. Arrival to admission represent the time between when patients register in the ED and
when they are admitted the ED for those who are admitted.

We calculated the percent change between March 2019 and
March 2020 for total number of ED visits and inpatient monthly
occupancy rates.

The extracted data for triage duration, arrival to admission,
arrival to leave ED, and inpatient LOS were median values for
the following two time periods: March 1-15, 2020 and March
16-31, 2020. We did not have their interquartile ranges or daily
values, allowing for a descriptive comparison between the two
extracted medians but not a statistical comparison. Therefore,
we calculated the percent change between March 1-15, 2020
and March 16-31, 2020 for the following: total ED visits, triage
duration, ED arrival to admission, ED arrival to leave, inpatient
LOS, and number of inpatient discharges.

RESULTS

Number of ED Visits

Descriptive Comparisons

The number of ED visits decreased 27% from 1,305 visits in
March 2019 to 949 in March 2020.

The descriptive comparison of the ED visit between the first
and second half of March 2020 are presented in Table 1: a 25%
decrease in total ED visits, 41% decrease in triage duration, 29%
decrease in the time from arrival to admission, and 39% decrease
in the time from arrival to leaving the ED was found.

Statistical Comparisons Between the First and
Second Half of March, 2020

The median number of ED visits per day was significantly lower
in the second half (27 £ 6) compared to the first half (37 £+ 15,
MW U = 44.5, p = 0.003). Figure 1 presents the line graph for
daily ED visits in the month of March, and a bar graph comparing
the first and second half of March for the median number of daily
ED visits.

Inpatient Occupancy Rates

Descriptive Comparisons

Descriptive comparisons of occupancy rates between March 2019
and 2020 are presented in Table 2. There was a 10% decrease
in the combined occupancy rate of acute inpatient units. The
two high acuity units (ACUA and PICU) had an increase in
occupancy rate, while the other eight units (CAITS, EAU, EPU,
GPU A, GPU B, MAUI, MWS, and WIU) had a decrease in
occupancy rate.

Descriptive comparisons for inpatient LOS and number of
inpatient discharges between the first and second half of March
are also presented in Table 1. The median LOS increased from 5
days to 8 days, while the number of discharges did not change.

Statistical Comparisons Between the First and
Second Half of March, 2020

Figure 1 presents the line graph for the daily occupancy rate
for all inpatient units combined and the bar graph representing
between-group differences for the two time periods. Table 3
presents the statistical comparison of median daily occupancy
rates in the acute inpatient units. There was a significant decrease
in the combined occupancy rates of all acute inpatient units.
The median daily occupancy rates did not change in the ACUA,
MAUI, and PICU, while it decreased significantly in the CAITS,
EAU, EPU, GPU A, GPU B, MWS, and WIU (see Figures in
supplementary material).

DISCUSSION

The COVID-19 pandemic is an international public health crisis
(WHO) with potentially significant implications for patients
with psychiatric disorders (3-6). We compared ED visits and
inpatient occupancy rates between March 2019 and March 2020
and between the first and second half of March 2020 in the largest
mental health hospital in Canada. Our study focused on the 2
weeks before and after the announcement of social distancing
measures to allow for the examination of immediate changes
produced by the implementation of these measures compared
to the same time frame that would presumably have the same
weather conditions and sociopolitical factors influencing service
utilization. We found a significant decrease in the number of ED
visits and occupancy rates overall and on all the units except for
three, two of which have the highest level of acuity. These findings
demonstrate the immediate impact of pandemic-related social
distancing measures on emergency and inpatient psychiatric care
utilization in the largest mental health hospital in Canada.
Psychiatry ED visits decreased by 27% in March 2020
compared to March 2019. There was a similar decrease (25%)
between the first and second half of March 2020, suggesting
an acute change in service utilization within the same month.
It is important to note that our findings are limited in its
generalizability as it was derived from one hospital. However,
similar changes were observed in a metropolitan hospital in
Portugal, showing a rapid decrease in psychiatric ED visits within
two weeks of the emergency state period in Portugal (19) and
within a month in a large tertiary hospital in Connecticut (20).
Furthermore, a cross-sectional study of 24 EDs in five States
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FIGURE 1 | Line graphs represent the number of ED visits and the overall occupancy rates in 10 acute inpatient units each day in March, 2020. The bar graphs
represent the median number of ED visits or median daily occupancy rate in the first half of March 2020 (labeled ED 1 and Acute 1, respectively) and the second half
of March 2020 (labeled ED 2 and Acute 2, respectively). Error bars represent interquartile range. Statistical significance was determined with the Mann-Whitney U test
(see text).

TABLE 2 | Monthly occupancy rates for March 2019 and March 2020.

Number of beds Occupancy rate for March 2019 Occupancy rate for March 2020 Percent change
Combined 148 95.8% 86.4% —10%
ACUA 6 97.5% 98.3% +1%
CAITS 20 94.2% 88.1% —7%
EAU 12 81.3% 63.8% —22%
EPU 20 95.8% 86.0% —-10%
GPU A 22 97.7% 87.5% —-10%
GPU B 20 99.1% 85.7% —14%
MAUI 13 99.4% 95.0% —4%
MWS 12 96.3% 86.3% —-10%
PICU 3 82.8% 98.4% +19%
WIU 20 99.5% 87.2% —-12%

*Monthly occupancy rate was calculated by dividing the total number of days spent by all the inpatients by the multiple of number of days in March (31) and the total number of beds
(148). The retrospective nature of data collection only allowed for the extraction of a single value for occupancy rate for the entire month of March 2019. This was the same for March
2020. Because these two values could not be compared using a statistical test, we used percent change to provide a descriptive measure of change between the 2 years.

ACU A, acute care unit A; CAITS, concurrent addictions inpatient treatment service residential treatment unit; EAU, emergency assessment unit; EPU, early psychosis unit; GPU, general
psychiatric unit; MAUI, mood and anxiety inpatient unit; MWS, medical withdrawal service; MW U, Mann-Whitney U; PICU, psychiatric intensive care unit; WIU, women’s inpatient unit.

observed a steep decline in the number of ED visits after the  the first 2 weeks (19), suggesting that the impact of pandemic-
rise in COVID-19 cases, with the first week of mid-March being  related social restrictions on service utilization may be most
the most significant (21). Interestingly, Goncalves-Pinho and  acute in the beginning. These findings together suggest that in
colleagues also reported that ED visits steadily increased after  future waves or pandemics, clear public messaging regarding
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TABLE 3 | Median daily occupancy rates on acute inpatient units during the first
and second half of March 2020.

Occupancy rate Occupancy rate MW U, p
in 1st half in 2nd half
Combined 94 + 3% 80 + 23% MW U = 28.5, p = 0.000
ACU A 100 £ 0% 100 £ 7% MW U = 84.0, p = 0.086
CAITS 99 + 8% 88 + 23% MW U = 14.0, p = 0.000
EAU 76 £ 13% 38 + 30% MW U = 24.0, p = 0.000
EPU 93+ 12% 87 + 33% MW U = 62.5, p = 0.023
GPU A 96 + 6% 86 £+ 27% MW U = 41.5, p = 0.002
GPU B 94 + 3% 73+27% MW U = 51.0, p = 0.006
MAUI 99 + 8% 98 £ 15% MW U = 108.0, p = 0.491
MWS 92 + 6% 83+ 17% MW U = 58.0, p = 0.014
PICU 100 £ 0% 100 + 3% MW U = 108.0, p = 0.329
WIU 100 £ 2% 67 £ 35% MW U = 55.5, p = 0.009

*All data are median =+ interquartile range.

ACU A, acute care unit A; CAITS, concurrent addictions inpatient treatment service
residential treatment unit; EAU, emergency assessment unit; EPU, early psychosis unit;
GPU, general psychiatric unit; MAUI, mood and anxiety inpatient unit; MWS, medical
withdrawal service; MW U, Mann-Whitney U; PICU, psychiatric intensive care unit; WIU,
women'’s inpatient unit.

the need for patients to continue to seek psychiatric care as
appropriate may be important prior to the implementation of
social distancing measures. This is also congruent with the shift
away from psychiatric admissions observed during the SARS
pandemic (15).

The decreases in the triage time in the ED, time from arrival to
admission, or time from arrival to leaving the ED reflect the lower
number of patients. It is also possible that patients were assessed
more quickly by the staff who wished to minimize the risk of virus
transmission in the ED.

In March 2020, there was an overall decrease in the monthly
occupancy rate for all acute inpatient units combined, compared
to March 2019. This overall decrease reflects a decrease on all
the inpatient units except for the 2 that cater to patients with the
highest acuity. The same pattern was observed when comparing
daily occupancy rates during the first and second half of March.
These decreases in the number of occupancy rates may be due
to the observed decrease in the number of ED visits or a higher
threshold applied when deciding to admit a patient to minimize
the risk of a COVID-19 infection.

By contrast, the total number of discharges did not differ
between the first and second half of March, suggesting that
decisions to discharge a patient were not affected by COVID-
19. Similarly, the absence of a decrease in occupancy rates on the
two units for patients of higher acuity (ACU and PICU), suggests
that the admission and discharge of these patients is not affected
by COVID-19. The median LOS in inpatient units was 3 days
longer in the second half of March 2020 compared to the first half.
This could be because patients who were admitted were more ill
and require longer admissions; alternatively, it could be because
fewer beds were occupied and the need to discharge patients
were lower.

Also, patients at CAMH ED or EAU who are suitable for ACU
or PICU are often admitted to general wards due to the small
number of beds in the acute units. These patients may now be
more readily admitted to the acute units due to the lower number
of patients from the ED awaiting transfer to inpatient units.
Furthermore, COVID-19 related changes may be interfering with
discharge planning (i.e., housing, arranging follow-up social and
medical care), causing psychiatrists to have a higher threshold in
discharging a patient.

The findings of this study should be interpreted in light of
some limitations. First, as this was a retrospective study, the
data we could extract from the health records were limited and
allowed only for descriptive comparisons. That is, apart from
daily occupancy rates and ED visits, the majority of the extracted
data were median values for a specified time frame, allowing only
for descriptive comparisons. More importantly, our findings are
limited in that it examines a short time frame in one hospital.
This limits the generalizability of these findings to other settings.
Future studies should examine longer timeframes in multiple
hospitals to characterize the delayed impact of the pandemic on
psychiatric care utilization across the country.

In conclusion, our findings suggest that the COVID-19
pandemic led to a rapid decrease in ED and inpatient services
in a large mental health hospital. This may reflect a complex
interplay among patients (e.g., a higher threshold to come
to the ED and seek admission) and providers (e.g., a higher
threshold to admit). Many of these pandemic-related changes
in both patient and provider behavior can be interpreted as
rational responses to the rebalancing of risk-benefit calculations
for seeking or providing psychiatric care during a pandemic.
Previous studies and some expert opinion (13, 14, 17, 22) suggest
that this decrease in utilization of psychiatric services may
have long-term consequences. Future studies should examine
potential confounding clinical and demographic factors and a
wider range of clinical settings, geographical area, and timeline,
which may add important insights. Increasing our knowledge in
how pandemics affect psychiatric care utilization may contribute
to preparing for similar crises in the future to provide better care
for this vulnerable population.
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