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Introduction: The outbreak of COVID-19 disrupted lives across the United States. Evidence shows that such a cli-
mate is deleterious to mental health and may increase demand for mental health services in emergency depart-
ments. The purpose of this studywas to determine the difference in emergency department utilization formental
health diagnoses before and after the COVID-19 surge.
Methods: We conducted a cross-sectional study between January–August 2019 and January–August 2020 with
emergency department encounter as the sampling unit. The primary outcome was the proportion of all emer-
gency department encounters attributed tomental health.Weperformed chi-square analyses to evaluate the dif-
ferences between 2019 and 2020.
Results:We found that overall emergency department volume declined between 2019 and 2020, while the pro-
portion attributable tomental health conditions increased (p< 0.01). Substance abuse, anxiety, andmood disor-
ders accounted for nearly 90% of mental health diagnoses during both periods.When stratified by sex, substance
abuse was the leading mental health diagnosis for males and anxiety and substance abuse disorders combined
accounted for the largest proportion for females.
Discussion: The emergency department is an important community resource for the identification and triage of
mental health emergencies. This role is evenmore important during disasters and extended crises, making it im-
perative that emergency departments employ experiencedmental health staff. This study provides a comparison
of emergency department utilization for mental health diagnoses before the pandemic and during the spring
2020 surge and may serve as a useful guide for hospitals, health systems and communities in future planning.

© 2021 Elsevier Inc. All rights reserved.
1. Introduction

The outbreak of SARS-CoV-2 (COVID-19) in early 2020 significantly
disrupted lives across the United States [1].Within weeks of the first re-
ported case, schools, shops, restaurants, andworkplaces were closed for
business, 15% of adults were unemployed, and social distancing and
stay-at-home guidelines led to widespread isolation [2]. Evidence
shows that such a climate is deleterious to mental health [3-6]. Investi-
gators found COVID-19 associated with higher levels of psychiatric dis-
tress, increased prevalence of substance use disorders, relapse, and
overdose, and increased use of emergency medical services (EMS) for
mental health conditions [7-13].

Historically, the emergency department (ED) has served as a
conduit for mental health services in the absence of established
ry, CT 06810, United States of

(S. Stroever).
outpatient care [14]. Though some evidence demonstrates any ED
utilization fell as a result of the pandemic, it also shows that the
proportion of ED utilization attributed to mental health increased
[9,11,15]. An increase in ED utilization for mental health care re-
quires a shift in staffing, training, and relationships with referral
services in the ED [16]. It is important for institutional and commu-
nity stakeholders to examine the scope of ED utilization for mental
health conditions during times of crisis, particularly those that exist
for an extended length of time.

The primary objective of this study was to determine the difference
in ED utilization for mental health conditions before and after the
COVID-19 surge in a large, suburban healthcare system. We hypothe-
sized there would be a statistically significant increase in the proportion
of ED visits attributed to mental health conditions between 2019 and
2020, and that this would hold across sexes. We also sought to charac-
terize specific types of mental health conditions between the two
years to determine the impact of COVID-19 on specific categories of
mental health.
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Table 1
Demographic characteristics of encounters in the emergency department of three south-
western Connecticut hospitals between January–August 2019 and January–August 2020.

Emergency department encounters

Characteristic Full Sample 2019 2020

Total 129,429 72,592 56,837

Age [mean (SD)] 54.4 (21.2) 54.5 (21.3) 54.5 (21.1)
Sex [n (%)]
Female 69,018 (53.3) 39,307 (54.1) 29,711 (52.3)
Male 60,411 (46.7) 33,285 (45.9) 27,126 (47.7)

Race/Ethnicity [n (%)]
White 88,373 (68.3) 50,064 (69.0) 38,309 (67.4)
Hispanic 22,401 (17.3) 12,055 (16.6) 10,346 (18.2)
Black/African American 12,634 (9.8) 7211 (9.9) 5423 (9.5)
Othera 6021 (4.6) 3262 (4.5) 2759 (4.9)

Note: SD = standard deviation, n = number of encounters, % = percent of column total.
a Includes Asian, Indian (of India), American Indian/Alaskan Native, Hawaiian/Pacific

Islander, and unknown/declined to specify.
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2. Methods

2.1. Study design and setting

We conducted a cross-sectional study to determine the difference in
the proportion of ED encounters attributed to mental health conditions
between January–August 2019 and January–August 2020. We utilized
master patient index (MPI) data, a combination of clinical, financial,
and administrative records, to generate a de-identified sample from
three acute care hospitals in southwestern Connecticut. Two of the hos-
pitals are accredited trauma centers and house 137 ED beds collectively
(range 15–67). The study was exempt from IRB review as determined
by the Biomedical Research Alliance of New York (BRANY) Institutional
Review Board.

2.2. Participants

We included all encounters of individuals 18 years and older that
sought medical care in the ED during the specified periods of 2019
and 2020. We used the ED encounter as our sampling unit rather than
the individual patient and included patients more than once if they
utilized the EDmultiple times during the study period.We excluded en-
counters that did not include an ICD-10 code for the primary, secondary,
or tertiary diagnosis.

2.3. Variables

The primary outcome of interest was the proportion of all ED en-
counters attributed to mental health conditions. We created two
unique variables to capture this information based on existing
frameworks from the World Health Organization's International
Classification of Diseases (ICD-10) and the American Psychiatric
Association's Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) [17,18]. The first variable reflected any mental health diag-
nosis, defined as an ED encounter with a mental health, self-injury,
suicidal ideation, or substance use disorder ICD-10 code as the pri-
mary, secondary, and/or tertiary diagnosis (Supplemental Table S1).
We selected these codes from among F01-F99, S00-T88, R00-R99,
and V00-Y99 codes [18]. We created a second variable to reflect a
primary mental health diagnosis, defined as any mental health,
self-injury, suicidal ideation, or substance use disorder ICD-10
code listed as the primary diagnosis.

Our secondary outcome of interest was the distribution of ED en-
counters by specificmental health category.We stratifiedmental health
conditions per theDSM-5 given the primary ICD-10 diagnosis code [19].
We categorized encounters by the secondary or tertiary ICD-10 code if
they did not have a primary mental health diagnosis. These categories
included anxiety, mood, substance use, eating, personality, or psychotic
disorders, risk of harm to self, and risk of harm to others. We also cre-
ated a category for other mental health disorders to account for diagno-
ses otherwise unspecified.

We also collected demographic variables including age, sex, and
race. We included age as a continuous variable and race and sex
as categorical variables. Race was categorized as white, black,
Hispanic, and other (including American Indian/Alaska Native,
Asian, Hawaiian/Pacific Islander, Indian (of India), or declined to
specify).

2.4. Statistical methods

We used SPSS Statistics 27 to conduct all analyses (IBM, Armonk,
New York). We did not have any missing data to account for, and we
computed descriptive statistics for each of our demographic variables.
We performed chi-square analyses to evaluate the difference in the pro-
portion of ED encounters related to mental health between 2019 and
2020 in both the full sample and stratified by sex. We further stratified
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mental health utilization by month and assessed trends in utilization
before, during, and after the first COVID-19 surge in Connecticut
(March–May 2020). Lastly, we used descriptive statistics to assess the
distribution of mental health conditions by category for both 2019 and
2020 in the full sample and stratified by sex. For hypothesis testing,
we specified p < 0.05 as statistically significant.
3. Results

3.1. Participants

This study included 129,429 ED encounters across three hospitals in
southwestern Connecticut, with more than half (56.1%) occurring in
2019 (Table 1). We excluded 150 encounters due to missing ICD-10
codes. The mean age was 54.4 years old (standard deviation = 21.2),
and the majority of encounters took place among female (53.3%) and
white (68.3%) patients.
3.2. Overall ED utilization for mental health

We found the proportion of ED encounters in 2020 with anymental
health diagnosis was significantly higher than in 2019 (p < 0.01;
Table 2). Similarly, the proportion of ED encounters in 2020 with a pri-
mary diagnosis code indicating a mental health condition was signifi-
cantly higher than in 2019 (p < 0.01). The most common mental
health conditions were alcohol abuse with intoxication (F10.129),
anxiety disorder, unspecified (F41.9), and alcohol use, unspecified
with intoxication, unspecified (F.10.929; Supplemental Table S2). ED
utilization for any mental health diagnosis remained consistent from
January through August 2019 (~9%; Fig. 1). However, in 2020, ED utili-
zation for any mental health diagnosis increased in the months follow-
ing the initial COVID-19 surge, most notably in May (13.3%). Of note,
Connecticut did not issue stay at home orders until mid-March 2020.
Any increase in ED utilization for mental health prior to this time is
less likely to be attributed to COVID-19.

The proportion of ED encounters attributed to mental health condi-
tionswas higher amongmales than females in 2019 and 2020 (Table 2).
Approximately 12.3% of encounters among males were mental health
related (i.e. anymental health diagnosis), while only 8.1% of encounters
among females were mental health related. There were statistically sig-
nificant differences in the proportion of females with any and primary
mental health diagnoses in 2020 compared to 2019 (p<0.01). Thefind-
ings were similar in males, with a significantly greater proportion of ED
encounters attributed to mental health in 2020 compared to 2019
(Table 2).



Table 2
Differences in the proportion of encounters formental health conditions in the emergency
department of three southwestern Connecticut hospitals between January–August 2019
and January–August 2020.

Total 2019 2020 χ2,
p-valuen (%) n (%) n (%)

Full Sample
Total 129,429 72,592 56,837
Any mental health diagnosis 13,039

(10.0)
6809 (9.4) 6230

(11.0)
87.9,
<0.01

Primary mental health
diagnosis

8925 (6.9) 4762 (6.6) 4163 (7.3) 29.0,
<0.01

Male
Total 60,411 33,285 27,126
Any mental health diagnosis 7416 (12.3) 3834

(11.5)
3582
(13.2)

39.5,
<0.01

Primary mental health
diagnosis

5433 (9.0) 2848 (8.6) 2585 (9.5) 17.3,
<0.01

Female
Total 69,018 39,307 29,711
Any mental health diagnosis 5623 (8.1) 2975 (7.6) 1914 (4.9) 40.8,

<0.01
Primary mental health
diagnosis

3492 (5.1) 2648 (8.9) 1578 (5.3) 6.9, <0.01

Note: Scale is adjusted on y-axis to allow ease of data
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Fig. 1.Emergency department utilization formental health conditions at three southwestern Co
adjusted on y-axis to allow ease of data visualization. The upper bound is 100%.

Table 3
Distribution of encounters coded with any mental health diagnosis in the emergency departm

Mental health category Full sample
2019 2020

Total 6809 6230
Mood disorders 1084 (15.9) 848 (13.6)
Anxiety disorders 1623 (23.8) 1570 (25.2)
Substance use disorders 3306 (48.6) 3067 (49.2)
Personality disorders 78 (1.1) 63 (1.0)
Psychosis/psychotic disorders 447 (6.6) 392 (6.3)
Risk of harm to others 5 (0.1) 1 (0.0)
Risk of harm to self 198 (2.9) 215 (3.4)
Eating disorders 10 (0.1) 19 (0.3)
Other mental health disorders 58 (0.8) 55 (0.9)

Note: data are n (%).
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3.3. ED utilization by mental health category

We found that substance use disorders (~49%), anxiety disorders
(~25%), and mood disorders (~15%) accounted for the majority of all
mental health-related ED encounters in the study period (Table 3). Of
note, the distribution of mental health encounters differed between
males and females. Anxiety and substance use disorders together
accounted for the largest proportion of mental health encounters
among females in 2019 and 2020, while substance use disorders alone
accounted for the largest proportion of mental health encounters in
males (Table 3). The distribution of mental health encounters did not
differ dramatically over time across sexes. Substance use disorders
held steady for males at approximately 61% in both 2019 and 2020.
4. Discussion

The primary objective of this studywas to describe ED utilization for
mental health conditions in a healthcare network in southwestern Con-
necticut. We hypothesized that the COVID-19 pandemic increased the
demand for mental health care in the ED and sought to provide details
on the trends seen in this population.
 visualization. The upper bound is 100%. 

ril May June July August

.5 9.4 9.6 9.0 9.5
.6 13.3 12.2 12.0 10.7

nnecticut hospitals between January–August 2019 and January–August 2020. Note: Scale is

ent of three southwestern Connecticut hospitals by sex and year.

Male Female
2019 2020 2019 2020

3834 3582 2975 2648
487 (12.7) 373 (10.4) 597 (20.1) 475 (17.9)
619 (16.2) 592 (16.5) 1004 (33.8) 978 (36.9)
2349 (61.3) 2208 (61.6) 957 (32.2) 859 (32.4)
33 (0.9) 27 (0.8) 45 (1.5) 36 (1.4)
233 (6.1) 247 (6.9) 214 (7.2) 145 (5.5)
5 (0.1) 0 (0.0) 0 (0.0) 1 (0.0)
92 (2.4) 105 (2.9) 106 (3.5) 110 (4.2)
0 (0.0) 3 (0.1) 10 (0.3) 16 (0.6)
16 (0.4) 27 (0.8) 42 (1.4) 28 (1.1)
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We found that whereas overall ED volume declined between 2019
and 2020, the proportion attributable to mental health conditions in-
creased. Further, the increase occurred during the months following
the surge of COVID-19 in Connecticut (i.e. March–May 2020). This is
consistent with findings from other countries that showed an increase
in ED utilization for self-harm and overdose, as well as anxiety and
panic attacks [9,11]. However, other studies within the northeast
United States found decreased use of psychiatric emergency services
between March and May 2020 [20]. This is likely a reflection of indi-
vidual hospital's relationships in the community, outpatient services
available, as well as characteristics of the communities served. Further
work is needed to generalize the impact of COVID-19 on those seeking
mental health care at both state and nationals level to help guide
policymaking. In the meantime, key stakeholders can use this infor-
mation to identify needs specific to their emergency departments
and communities.

We also explored differences in the types ofmental health diagnoses
across the two periods to determine any changes in the distribution in
our population. This information is important, as a marked change in
the type of mental health conditions may require a shift in training,
staffing, and referrals to outpatient services. Overall, the distribution
remainedmuch the same,with femalesmore likely to seek care for anx-
iety and substance use disorders and males for substance use disorders
alone. These findings are largely consistent with existing literature. A
study of ED utilization in the United States found the odds of males pre-
senting for substance-related diagnoses only was 2.75 times that of fe-
males [16]. Additionally, there are noted differences in the prevalence
of anxiety disorders across sexes [21,22].

Finally, suicidal ideation, one of the top ten occurring ICD-10 codes
in our sample, increased slightly between 2019 and 2020. Socioeco-
nomic consequences of the pandemic, including increases in unemploy-
ment andhomelessness, aswell as psychological factors from long-term
isolation and sudden bereavement, are concerning risk factors for death
by suicide [23,24]. Our finding indicates a need for additional research
regarding the impact of COVID-19 on rates of death by suicide or sui-
cidal ideation.

4.1. Limitations

We conducted this study with a limited sample population from
one geographic area of the United States. It is likely that other fac-
tors in our region contributed to ED utilization that may be different
from other locations in the United States. Our results should be gen-
eralized only to similar populations. Additionally, we did not ex-
plore relationships between variables beyond crude associations
among demographics. Further studies are needed to more robustly
explore ED utilization for mental health conditions across the
many layers of the social-ecological model. Lastly, while COVID-19
is a significant enough event to drive changes in mental health
and ED utilization, we cannot rule out other reasons for the marked
increase.

4.2. Conclusions

Emergency departments have become de facto sites for the iden-
tification and triage of mental health emergencies. This role is even
more important during disasters and extended crises, making it im-
perative that EDs employ experienced mental health staff. This
study provides a comparison of ED utilization, including mental
health diagnosis distribution overall and by sex, before the pan-
demic and during the spring 2020 surge and may serve as a useful
guide for hospitals, health systems and communities in future
planning.
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