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Background: During the COVID-19 pandemic, there
have been an increasing number of emergency
department visits for behavioral health reasons, even as
overall emergency department volumes have decreased.
The impact of the pandemic and related public health
interventions on specialized psychiatric emergency
services has not been described. These services provide
high-intensity care for severely ill patients who are likely
to be homeless and underserved. Objective: We describe
the change in total volume and psychiatric hospitaliza-
tion rates among three psychiatric emergency services
across the United States. Methods: Changes in volumes
and hospitalization were assessed for statistical signifi-
cance using a seasonal autoregressive integrated moving
average with exogenous factors model from January
2018 to December 2020. Results: The pandemic’s impact
on volumes and hospitalization varied by site. In
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Denver (CO), there was a statistically significant 9%
decrease in overall volumes, although an 18% increase
in hospitalizations was not significant. In New York
City (NY), there was a significant 7% decrease in
volumes as well as a significant 6% decrease in hos-
pitalizations. In Portland (OR), volumes decreased by
4% and hospitalizations increased by 6% although
differences did not reach statistical significance.
Conclusions: There has been a decrease in volume at
these services after the pandemic, but there are sub-
stantial variations in the magnitude of change and de-
mand for hospitalization by region. These findings
suggest a need to understand where patients in crisis are
seeking care and how systems of care must adapt to
changing utilization in the pandemic era.
(Journal of the Academy of Consultation-Liaison Psy-
chiatry 2021; 62:588–594)
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INTRODUCTION

On March 11, 2020, the World Health Organization
described COVID-19 to be a global pandemic. Soon
thereafter, high rates of psychological distress including
anxiety, depression, and insomnia were observed
among survivors, health care workers, and the general
public.1 These effects relate not only to the public
health interventions and social distancing required to
reduce infection but also, in some instances, the direct
neuropathology of severe acute respiratory syndrome
Psychiatry 62:6, November/December 2021
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coronavirus 2 (SARS-CoV-2) infection.2 Moreover, the
mental health burden of COVID-19 and its response
has complicated public health responses to the
pandemic. Many patients are less likely to seek medical
care,3,4 and health care workers struggle with high rates
of burnout.5 The impact of the pandemic on suicide and
self-harm remains ambiguous.6

Many patients access mental health care through
emergency departments (EDs), particularly for high-
risk conditions including psychosis and suicidal idea-
tion. The psychiatric consequences of COVID-19 and
related public health responses have thus been reflected
in changing patterns of ED utilization for behavioral
health care during the pandemic. Earlier in the
pandemic, the Centers for Disease Control and Pre-
vention noted a dramatic drop in ED visits nationally,
although the number of mental health ED visits
increased over the same period.7 Later Centers for
Disease Control and Prevention reports noted that the
proportion of ED visits for behavioral health reasons
increased by 24% for children aged 5–11 years and 31%
for children aged 12–17 years from 2019 to 2020.8

Several single-site studies outside of the United States
have observed an increasing number of ED visits for
self-harm,9,10 and a Centers for Disease Control and
Prevention report described an increase in ED visits for
suicide attempts and overdoses.11 All these data
reflect general ED populations rather than specialty
emergency mental health services. One research letter
described a drop in volume in a single psychiatric
emergency service during the pandemic’s first month.12

No data describe the impact of the ongoing
pandemic on specialty psychiatric emergency services
across the United States after the first month of the
pandemic. Specialty emergency services—sometimes
called psychiatric emergency services or comprehen-
sive psychiatric emergency programs—provide robust
assessment and management of behavioral crises with a
multidisciplinary team in concert with community- and
hospital-based partnerships. These services diagnose
and manage psychiatric presentations in the ED setting
to reduce ED length of stay, avert psychiatric hospi-
talizations, and promote recovery in less restrictive
treatment settings.13 Through their capacity to treat
high-acuity patients and monitor the quality of behav-
ioral health care delivered,14 these services offer a
unique resource for providing accessible, high-quality
psychiatric care to communities underserved by
mental health providers.15
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In this report, we describe the impact of the
COVID-19 pandemic and its public health response
on encounter volume and hospitalizations among
three psychiatric emergency services across the United
States.

METHODS

Sites

Site one, Denver Health, is an integrated, academically
affiliated safety net health system in Colorado. Denver
Health Medical Center has an 18-bed psychiatric
emergency service integrated into a level 1 trauma
center. The Denver Health Psychiatric Emergency
Service (PES) has 24/7 psychiatry faculty coverage;
faculty work alongside dedicated behavioral health
nurses, advanced practitioners, and technicians. The
PES receives adult and pediatric patients directly via
ambulance, police, and walk-ins as well as on referral
from the medical ED.

Site two is the Comprehensive Psychiatric Emer-
gency Program at the Columbia University Medical
Center in New York City, New York. The Compre-
hensive Psychiatric Emergency Program is part of a
large multicampus academic medical center. The
emergency psychiatry service provides psychiatric
consultation services throughout the adult ED and
operates a 24-bed locked psychiatry area. The team
includes psychiatrists, nurse practitioners, psychiatric
nurses, social workers, and recreation therapy. After
evaluation, adult patients are routed to a variety of
outpatient clinics and inpatient treatment areas both
within the institution and with partnering organiza-
tions. Patients arrive as walk-ins, via ambulance, and
via police.

Site three is Unity Center for Behavioral Health in
Portland (OR). Unity is a 100-bed, academically affil-
iated psychiatric hospital with a PES. Unity is a part-
nership hospital with four regional health systems. The
PES evaluates patients who arrive by walk in, ambu-
lance, and on transfer from partner EDs. The service
includes psychiatric technicians and nurses, psychiatric
social workers, psychiatrists, psychiatric nurse practi-
tioners, and peer support staff.

Outcomes

The outcomes of interest were changes in the total
encounter volume (number of patient encounters) and
Psychiatry 62:6, November/December 2021 589



TABLE 1. Change in Psychiatric Emergency Service Volume and Hospitalization Rates During the COVID-19 Pandemic

Site All encounters, n
(% change)

Hospitalizations, n
(% change)

Share of encounters resulting
in hospitalization, % (% change)

2019 2020 2019 2020 2019 2020

Denver 5329 4840 (29.2) 1023 1100 (118.4) 19.2 22.7 (118.2)
New York City 6851 6358 (27.2) 3271 2841 (26.4) 47.7 44.7 (26.3)
Portland 10,832 10,354 (24.4) 1894 1926 (16.4) 17.5 18.6 (16.3)
All sites 23,012 21,552 (26.3) 6188 5867 (25.2) 26.9 27.2 (11.1)

Psychiatric Emergencies During COVID-19
total hospitalizations to medical or psychiatric inpatient
units due to the COVID-19 pandemic. We obtained
encounter volume and frequency of hospitalization
among patients seen from January 2018 to December
2020 from each site’s administrative and quality
improvement data. A seasonal autoregressive inte-
grated moving average (ARIMA) with seasonal and
exogenous factors, or SARIMAX, model was applied
to analyze the impact of the COVID-19 pandemic on
volume and hospitalization rates. The SARIMAX
model identifies statistically significant variations over
time while also accounting for confounding fluctuations
due to seasonal changes in volume. The SARIMAX
accommodates analysis of encounters that may not be
independent, as when encounters reflect multiple visits
by the same patient. SARIMAX was chosen over
alternative models such as Fourier analysis for its
ability to simultaneously accommodate long-term
linear trends in volume; varying seasonal changes in
data; an exogenous variable (COVID-19 onset); and the
potential that the impact of the exogenous variable may
lag in time.16,17 The optimal hyperparameters of the
model were obtained using grid search. A unique model
was created for both total volume and hospitalizations
at each of the three sites. Each model was trained using
data from January 1, 2018, to February 29, 2020. Each
model was then fitted to a full set of data including an
exogenous factor indicating if the datapoint took place
before or after March 15, 2020. The coefficient of the
exogenous COVID-19 variable was used to determine if
there were significant changes in the volume of en-
counters or hospitalizations after controlling for his-
toric volumes. All data were analyzed using Python
v3.80 (Python.org) using the Statsmodels and Pandas
packages.18,19

Data and code can be found at https://github.com/
DenverHealth-BH/PES_volumes. The institutional re-
view boards at all participating sites authorized this study.
590 Journal of the Academy of Consultation-Liaison
RESULTS

Overall volume decreased at all three sites from 2019 to
2020. This drop was more pronounced when confining
analyses to April–December, over which time volumes
dropped 9.8%, 9.0%, and 8.1% in Denver, New York
City, and Portland, respectively. The percentage of ED
encounters resulting in admission increased by 18.4% in
Denver and by 6.4% in Portland and decreased by 6.4%
in New York City. The overall number of admissions
increased in Denver and Portland but decreased in New
York City. Table 1 describes the overall change in
volume and hospitalizations from 2019 to 2020.
Figure 1 illustrates total volumes by month from 2018
to 2020. Figure 2 illustrates hospitalizations by month
from 2018 to 2020.

SARIMAX models were applied to describe the
statistical significance of changes in volume and hos-
pitalization rates due to COVID-19 over time at all
sites. Appendix 1 details and illustrates these analyses.
In Denver, there was a significant decrease in overall
census volume due to COVID (z = -4.73, P , 0.0001).
There was a significant initial decrease in admission
rates, which subsequently increased such that by the
end of 2020, the pandemic did not appear to correlate
with a significant increase in hospitalizations (z = -1.90,
P = 0.06). In New York City, there was a significant
decrease in volume (z = -6.09, P , 0.0001) and hospi-
talizations (z = -2.34, P = 0.02) due to the pandemic. In
Portland, the change in overall census briefly decreased,
but the impact of the pandemic on volume (z = -0.47,
P = 0.64) and hospitalization rates (z = -0.252, P =
0.80) remained statistically insignificant.

DISCUSSION

While volume at specialized emergency psychiatric
services decreased due to the pandemic, the size of this
Psychiatry 62:6, November/December 2021
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FIGURE 1. Total Psychiatric Emergency Service Volume by Month.
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decrease and the impact on total number of hospitali-
zations varied substantially by locale. This variation
suggests a need to better understand how emergency
psychiatric services and inpatient psychiatric units fit
within local networks of care that are stressed by the
conditions of the pandemic.

Despite the mental health challenges of the
pandemic, volume at these high-intensity psychiatric
emergency programs dropped during the pandemic—
although this drop did not reach statistical signifi-
cance at the Portland site. This phenomenon runs
counter to the overall trend of more ED visits involving
behavioral health emergencies.7 There are several rea-
sons why volume trends at specialty psychiatric emer-
gency services might not mirror the trend in general ED
visits. During the pandemic, cities expanded emergency
shelters to allow social distancing and offered short-
term housing for homeless patients in hotels. These
interventions might decrease care-seeking among PES
patients, who are often homeless. It may also be that
lower acuity presentations are not presenting to emer-
gency psychiatric programs; rather, persons are con-
tacting poison control centers20,21 crisis lines22 or
presenting with somatic complaints to medical EDs.
Some patients may be avoiding hospitals for fear of
COVID-19 infection. Another explanation may lie in
health systems’ struggles to maintain staffing and op-
erations during the early pandemic. Such operating
challenges may have reduced capacity and PES
Journal of the Academy of Consultation-Liaison
volumes notwithstanding a demand for services.
Although Portland experienced a statistically signifi-
cant drop in volume earlier in the pandemic, these
volumes rebounded somewhat through the end of 2020
and were within the range forecasted by the SARIMAX
model.

There remained a large number of patient en-
counters resulting in hospitalization, particularly in
Denver and Portland. The overall number of hospital-
izations did not significantly change in these cities,
although the share of encounters resulting in an
admission increased by 18% and 6% from 2019 to 2020
in those cities, respectively. The decrease in overall
volume is hence likely restricted to primarily lower
acuity patient presentations. Patients with more severe
illness or from underserved communities have
continued to rely on hospital-based psychiatric emer-
gency services. Some sicker patients may have avoided
PES visits in the same manner as lower acuity patients,
but this decreased volume may have been offset by
other pandemic-related limitations on mental health
service that resulted in increased admissions. For
example, the unavailability of intensive outpatient and
residential crisis programs limits opportunities for
averting hospitalization once patients present to a PES.
Moreover, patients who have foregone outpatient psy-
chiatric care during the pandemic may be presenting to
a PES only once too ill to safely discharge. Pandemic-
era changes in outpatient care may disproportionately
Psychiatry 62:6, November/December 2021 591



FIGURE 2. Hospitalization After Psychiatric Emergency Service Visit by Month.
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impact certain patient groups, for example, those who
cannot use telepsychiatry.23,24 Clinician leaders man-
aging services with increasing hospitalization rates must
anticipate staffing and workflows to care for a dispro-
portionately sicker patient population who may require
extended stays while awaiting inpatient hospitalization.
We lack data on restraint, seclusion, and length of stay
to describe how the course of care in the ED may have
changed because of the pandemic.14

Alone among these sites, New York City had a
marked decrease in hospitalizations in the pandemic era
to date. New York City was among the first and worst
hit cities of the pandemic in the United States. Inpatient
psychiatric hospital closures were widespread, and field
hospitals were common. These developments were less
common in Denver and Portland. Homeless patients
were emergently housed in New York hotels, whereas
congregate living (albeit with more physical distancing)
was more common in the other cities. When psychiatric
hospitalization was available, inpatient programming
was often cut and lengths of stay increased because of
closure of supportive discharge programs. Thus, the
observed decrease in New York City admissions may
reflect reduced inpatient availability rather than
reduced demand. Prolonged inpatient stays also
decreased throughout emergency services, which
cannot disposition patients. The curtailed operation of
intensive community mental health services and police
decreased clinical contact with severely ill patients and
592 Journal of the Academy of Consultation-Liaison
thereby decreased the number of referrals to the PES.
The variation in volume changes by city suggests that
the role of a specific PES varies among local commu-
nities, and the pandemic’s impact on psychiatric ser-
vices can be expected to vary as well. As 2020
progressed, psychiatric hospitalizations increased again
in New York (Figure 2).

There are limitations to this study. The use of
encounter-level administrative data is consistent
with prior reports and highlights implications for
operating emergency psychiatric services but pre-
cludes insight into patient-level factors that might
be driving utilization changes. Data on referral source
and mode of arrival might contribute to an under-
standing of how changes in the community impacted
PES volumes. These encounters may represent
changing ED use among a subset of high utilizing or
frequently hospitalized patients, and we cannot
discern diagnostic risk factors for presentation and
hospitalization. The consistency of observed
changes across multiple sites, coinciding with the
onset of the pandemic, makes it highly likely that
these changes are due to the pandemic, and the
ARIMA model allows us to control for confounding
volume changes over time—nevertheless, the findings
remain correlative. This methodology cannot discern
the number of hospitalizations that result directly
from COVID-19 infection and related psychiatric
sequelae.25
Psychiatry 62:6, November/December 2021
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These findings have important implications for
research and public health planning. First, national
data reports describing the impact of the pandemic
on emergency psychiatric utilization should be
acknowledged as limited: There have been appre-
ciable regional variations on emergency psychiatric
volumes and hospitalization rates since the pandemic
began. Given the role of EDs and PESs as safety net
mental health providers, understanding local nuance
is critical to ensuring the needs of underserved and
minority patients are not neglected through over-
generalized interpretation of national surveillance
studies. This study included three urban PESs, and
future investigation might incorporate rural crisis
programs and additional geographic regions. In
addition to PESs, fully describing changes in psy-
chiatric emergencies requires data from alternative
settings for seeking behavioral health care including
crisis lines, poison control centers, community-based
urgent cares, and walk-in crisis services. These set-
tings are not often represented in traditional insur-
ance and public health surveillance systems. Finally,
observed increases in psychiatric hospitalization
should be understood in terms of not only patients’
clinical acuity but also decreasing access to alterna-
tive levels of care such as respite services and
assertive community treatment programs. Anecdot-
ally, higher intensity outpatient services are less
accessible during the pandemic, yet there has been
no accounting of the decrease in community care
capacity.
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CONCLUSIONS

The impact of the COVID-19 pandemic and related
public health interventions on the accessibility and
quality of psychiatric care are nuanced and evolving.
The decreased use of psychiatric emergency services
raises concerns as to where patients are receiving care,
and whether health systems are adequately recognizing
and treating psychiatric presentations outside of hos-
pital and specialty mental health settings. The patients
who continue to use these emergency services are
frequently in need of high-intensity services such as
hospitalization. We are concerned that these hospitali-
zations represent a patient population disproportion-
ately impacted by the pandemic.
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