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ABSTRACT

OBJECTIVES: To describe pediatric mental health emergency
department (ED) visit rates and visit characteristics before and
during the COVID-19 pandemic.

METHODS: We conducted a cross-sectional study of ED visits
by children 5—17 years old with a primary mental health diag-
nosis from March 2018 to February 2021 at a 10-hospital
health system and a children’s hospital in the Chicago area.
We compared demographic and clinical characteristics of chil-
dren with mental health ED visits before and during the pan-
demic. We conducted an interrupted time series analysis to
determine changes in visit rates.

REesuLTs: We identified 8,127 pediatric mental health ED
visits (58.5% female, 54.3% White, Not Hispanic/Latino
and 42.4% age 13—15). During the pandemic, visits for
suicide or self-injury increased 6.69% (95% CI 4.73, 8.65),
and visits for disruptive, impulse control, conduct disor-
ders increased 1.94% (95% CI 0.85, 3.03). Mental health
ED visits by children with existing mental health diagnoses

increased 2.29% (95% CI 0.34, 4.25). Mental health ED
visits that resulted in medical admission increased 4.32%
(95% CI 3.11, 5.53). The proportion of mental health ED
visits at community hospitals increased by 5.49% (95% CI
3.31, 7.67). Mental health ED visit rates increased at the
onset of the pandemic (adjusted incidence rate ratio [aIRR]
1.27, 95% CI 1.06, 1.50), followed by a monthly increase
thereafter (aIRR 1.04, 95% CI 1.02, 1.06).

CoNCLUSION: Mental health ED visit rates by children
increased during the COVID-19 pandemic. Changes in mental
health ED visit characteristics during the pandemic may
inform interventions to improve children’s mental health.

KEYWORDS: adolescent; child; COVID-19; emergency ser-
vice; hospital; mental health

Acapemic PEDIATRICS 2022;22:1127—1132

WHaAT's NEW

At a Chicago area health system and an academic
children’s hospital, we found increased ED visit rates
for mental health conditions by children during the
COVID-19 pandemic, including increased visits for
suicide/self-injury and disruptive behaviors, and
higher admission rates.

THE CoORONAVIRUS DISEASE 2019 (COVID-19) pan-
demic led to a combination of physical, psychological,
and economic stressors that adversely impacted the
mental health of children and adolescents." Due to
multiple factors including social isolation, the transi-
tion to virtual schooling, and difficulty accessing usual
sources of care, symptoms of depression and anxiety
among children have increased.' ™ When mental health
symptoms reach the point of crisis, children may seek
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care in the emergency department (ED). Centers for
Disease Control and Prevention (CDC) National Syn-
dromic Surveillance Program data indicate that pediat-
ric mental health ED visit rates increased from early
April to mid-October 2020.° During the pandemic, ED
visits for suicide attempts among female adolescents
increased, and one center reported higher admission
rates after mental health ED visits.®’ However, the
impact of the pandemic on pediatric mental health ED
utilization has yet to be fully understood.

Importantly, national CDC surveillance data did not
provide information about the race and ethnicity or socio-
economic status of children visiting the ED for mental
health reasons.” As both the medical and economic conse-
quences of COVID-19 have been disproportionately felt
by communities of color, and by those with lower
incomes, clarification of mental health-related outcomes
within these subpopulations is requisite.® Recent
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publications on ED mental health visits mainly focus on
children’s hospitals, yet the majority of children in the US
present to community hospitals for emergency care.”'"
Data from community hospital settings are needed.
Therefore, we aimed to describe changes in pediatric
mental health ED visit rates before and during the COVID-
19 pandemic in Chicago area EDs. Additionally, we sought
to determine differences in demographic and clinical char-
acteristics among children with mental health ED visits
before and during the pandemic. We hypothesized that
mental health visit rates increased, and that a higher propor-
tion of pediatric mental health visits resulted in admission.

METHODS

Stupy DESIGN AND SETTING

We conducted a cross-sectional study of mental
health ED visits by children age 5—17 from March
2018 to March 2021 at a 10-hospital academic medical
system (1 academic medical hospital and 9 community
hospitals) and an independent children’s hospital in the
Chicago area. The academic medical system has one
ED that cares for children in a separate location
staffed by pediatric emergency medicine physicians for
12 hours per day, while the other EDs see children
and adults in the same space and are staffed by general
emergency medicine physicians. We included data
starting from March 2018 to allow for rigorous estab-
lishment of a baseline trajectory and seasonal variation
prior to the onset of the pandemic.'' This study was
deemed exempt by the IRB at Ann and Robert H.
Lurie Children’s Hospital of Chicago.

Stupy PoPuLATION

We defined pediatric mental health ED visits as those
with a primary International Classification of Diseases,
Tenth Revision, Clinical Modification (ICD-10-CM) code
in the previously validated Child and Adolescent Mental
Health Disorders Classification Scheme (CAMHD—CS).12
While the classification scheme consists of 30 mental health
diagnosis groups, we included 15 CAMHD-CS diagnosis
groups representative of mental health conditions that are
common reasons for ED visits and hospitalizations among
children (Table S1)."*'* We chose to include the mental
health diagnosis group titled “Miscellaneous”'” as it con-
tained relevant ICD-10-CM codes such as “other emotional
disturbances of childhood,” “persistent mood disorder,
unspecified,” and “mental disorder not otherwise specified.”

MEASURES

The primary outcome was the ED visit rate for mental
health conditions. The primary independent variable was
the visit time period (pre-pandemic versus post-pandemic)
with March 1, 2020 used to define pandemic onset. 15

We compared ED mental health visits before and dur-
ing the pandemic with respect to age group (5—8, 9—12,
13—15, or 16—17 years old), sex, self-identified race and
ethnicity (Asian, Not-Hispanic/Latino; Black, Not-

AcADEMIC PEDIATRICS

Hispanic/Latino; White, Hispanic/Latino; White, Not-
Hispanic/Latino; other race, Hispanic/Latino, other/
unknown), preferred language (English, Spanish, other),
socioeconomic status, mental health diagnosis group,
prior mental health diagnosis, behavioral health consulta-
tion, and disposition. We defined socioeconomic status
based on insurance classified as private (commercial,
managed care, Tri-care); public (Medicaid, Medicaid
Replacement, Medicare); and other/uninsured (self-pay,
worker compensation) and metropolitan area-normed
Child Opportunity Index (COI) 2.0 based on the patient’s
zip code (classified as very low, low, moderate, high, or
very high).'® The COI provides a composite measure of
neighborhood-level resources and conditions affecting the
health of children, including education, health and envi-
ronment, and social and economic factors. 1 Mental health
diagnosis group was determined by the CAMHD-CS clas-
sification scheme for ICD-10-CM diagnosis codes.'” We
reported findings individually for 11 CAMHD-CS diagno-
sis groups and combined 4 of the lower frequency groups
as “other” mental health diagnoses. We identified mental
health diagnoses in the electronic medical record within
the previous 5 years. Disposition categories included
home, inpatient psychiatric admission, medical admission
(general medical unit admission or critical care/intermedi-
ate care admission), and other (left without being seen,
against medical advice, or deceased).

STATISTICAL ANALYSIS

Descriptive statistics summarized the frequencies and
percentages of the patient demographic and clinical char-
acteristics associated with the pediatric ED mental health
visits. The association of visit characteristics with pan-
demic status was examined using chi-square tests of inde-
pendence or Fisher’s exact tests (for expected cell counts
below 5). Additionally, chi-square tests for homogeneity
of proportions were conducted to test for differences in
the proportions of the characteristics before versus during
the pandemic.

We used segmented regression analysis for inter-
rupted time series data to evaluate the pandemic effect
on pediatric mental health ED visits. Due to overdis-
persion in pediatric mental health ED visits, negative
binomial distribution with a log link for count data
was assumed. An offset term of the ED pediatric visit
count during the study period was included to model
the rate. Given seasonal variation in mental health ED
visits, the negative binomial regression model was
adjusted for seasonality using Fourier terms consisting
of two sine/cosine pairs.'' Presence of autocorrelation
in the residuals was assessed using Durbin-Watson test
before and after adjusting for seasonality. After adjust-
ing for seasonality, the null hypothesis of no evidence
of autocorrelation was not rejected (Durbin-Wat-
son = 2.0, P = .10). Statistical significance was evalu-
ated via a 2-sided type I error rate of 0.05. All
statistical analyses were conducted using R version
4.1.0 within RStudio version 1.4.1717.
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ResuLTs

During the study period, there were 8,127 mental
health ED visits by children 5-17 years old. Children
were 58.5% female, 54.3% White, Non-Hispanic/Latino,
and 42.4% age 13—15 (Table). There were 5278 visits
(64.9%) in the 2 years prior to the COVID-19 pandemic
(March 2018—February 2020) and 2849 visits (35.0%)
during the year after pandemic onset (March 2020—Feb-
ruary 2021). No statistically significant differences in
sex, age, preferred language, or insurance were detected
between prepandemic and pandemic time periods.

Pediatric mental health ED visits for White, His-
panic/Latino children decreased by 2.57% (95% CI
—3.94, —1.20) and visits by children of other/unknown
race and ethnicity increased by 1.44% (95% CI 0.46,
2.43). ED visits by children from very low and very
high COI areas decreased by 2.25% (95% CI —3.63,
—0.88) and 3.65% (95% CI —5.71, —1.60) respec-
tively, while those from moderate and high COI areas
increased by 3.66% (95% CI 1.77, 5.54) and 3.33%
(95% CI 1.30, 5.36) respectively.

ED visits for suicide or self-injury increased from
20.4% of all mental health visits in the prepandemic
period to 27.1% in the pandemic period (an increase by
6.69%; 95% CI 4.73, 8.65). Fewer visits occurred for
depressive disorders (—3.76%; 95% CI —5.85, -1.66) and
anxiety (—3.16%, 95% CI —4.75, —1.57), while visits for
disruptive, impulse control, and conduct disorders
increased by 1.94% (95% CI 0.85, 3.03).

During the pandemic, significantly more visits had a
prior mental health diagnosis in the past 5 years (an
increase of 2.29%; 95% CI 0.34, 4.25). More visits had
behavioral health consultation during the pandemic (an
increase of 3.72%; 95% CI 1.49, 5.95). Additionally, vis-
its with a disposition of discharge to home decreased by
5.81% (95% CI —8.10, —3.53). More visits resulted in
medical admission (4.7% prepandemic vs 9.0% pan-
demic; 4.32% increase; 95% CI 3.11, 5.53) and general
medical unit (noncritical care) admissions (prepandemic
3.4% vs pandemic 7.4%, 4.05% increase; 95% CI 2.95,
5.15). Finally, ED visits at community hospitals
increased, relative to those at the academic medical hospi-
tal or children’s hospital (60.5% pre-pandemic vs 66.0%
pandemic, 5.49% increase; 95% CI 3.31,7.67).

The interrupted time series analysis (Figure) demonstrated
a 27% increase (adjusted incidence rate ratio [aIRR] 1.27,
95% CI 1.06, 1.51) in the pediatric mental health ED visit
rate at the onset of the pandemic in March 2020, after adjust-
ing for seasonality. This was followed by a 4% monthly
increase in the pediatric mental health ED visit rate through
February 2021 (aIRR 1.04, 95% CI 1.02, 1.06).

Discussion

In Chicago area EDs, we found pediatric mental
health ED visits increased 27% at the onset of the
COVID-19 pandemic, followed by a 4% increase
monthly through February 2021. We noted changes in
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mental health ED visits during the pandemic in terms of
socioeconomic status, mental health diagnosis groups,
prior mental health ED visits, behavioral health consul-
tation, disposition, and the proportion of visits at com-
munity versus children’s hospitals.

Our study provides important information on the pan-
demic’s impact on the distribution of mental health diagno-
ses for pediatric ED mental health visits. During the
pandemic, we found fewer visits for depression and anxiety
and more visits for suicide or self-injury. While a meta-anal-
ysis described higher depressive and anxiety symptoms
among children during the pandemic, our findings suggest
that emergency care is increasingly reserved for more
severe cases of mood disorders involving risk of self-harm.’
Our findings are consistent with national CDC surveillance
data demonstrating rising ED visits by youth for suicide
attempts since the onset of the pandemic, particularly
among adolescent females.” We found a significant increase
in disruptive, impulse control, conduct disorders, which
may have worsened because of inability to access outpatient
services or because of psychosocial stressors imposed by the
pandemic.’ We found more pediatric mental health ED vis-
its resulted in admission during the pandemic. Another
study reported increased admission rates following pediatric
ED mental health visits during the pandemic,’ but we addi-
tionally found more admissions to general medical units
versus critical care/intermediate care.

Differences in pediatric mental health ED visits by neigh-
borhood resources and conditions and race and ethnicity
during the pandemic have important health equity implica-
tions. A single-center study found that mental health ED
visits decreased during the pandemic among Black youth
compared to White youth.'” In contrast, we did not find dif-
ferences in ED visit rates by Black race, but we did find a
decrease in ED visits by White, Hispanic/Latino children
and an increase in visits of children with other or unknown
race and ethnicity, which is difficult to interpret due to the
group’s heterogeneity. We found increased mental health
ED visits during the pandemic by children from moderate
and high COI areas and decreased visits by children from
very low and very high COI areas. Another study found
increased mental health ED visit rates during the pandemic
by children with commercial insurance,” which typically
correlates with higher socioeconomic status. In contrast, we
did not find differences in ED visit rates by insurance type.
Despite disproportionate medical and economic impacts of
the pandemic on low-income families and families of
color,” pediatric mental health ED visits do not appear to
follow the same pattern.

Our study is unique in its examination of trends in
pediatric mental health ED visits at community hospi-
tals. We observed a relative increase in the proportion
of children presenting to community hospitals com-
pared to a children’s hospital and academic medical
ED during the pandemic. Given that most pediatric
emergency care occurs at non-children’s hospitals'®
and the declaration of a national emergency in pediat-
ric mental health by the American Academy of Pediat-
rics,'” all EDs should be equipped with adequate
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Table. Characteristics of Emergency Department Visits by Children for Mental Health Conditions, Before and During the COVID-19

Pandemic
ED Visits During Pandemic—
ED Visits Prepandemic, the Pandemic Prepandemic
Total ED Visits Mar 2018—Feb 2020 Mar 2020—Feb 2021, Risk Difference
ED Visit Characteristic (N =8127)" (N =5278)" (N = 2849)* (95% Cl)
Sex
Female 4754 (58.5%) 3048 (57.7%) 1706 (59.9%) 2.15(-0.09, 4.39)
Male 3372 (41.5%) 2230 (42.3%) 1142 (40.1%) —2.15 (—4.39, 0.09)
Age Group
5-8 years 399 (4.9%) 255 (4.8%) 144 (5.1%) 0.22 (—0.77,1.21)
9-12 years 1577 (19.4%) 1027 (19.5%) 550 (19.3%) —0.15(—1.95, 1.65)
13-15 years 3445 (42.4%) 2209 (41.9%) 1236 (43.4%) 1.53 (-0.72, 3.79)
16-17 years 2706 (33.3%) 1787 (33.9%) 919 (32.3%) —1.60 (—3.74, 0.54)
Race and Ethnicity
Asian, Not-Hispanic/Latino 258 (3.2%) 176 (3.3%) 82 (2.9%) —0.46 (—1.24,0.33)
Black, Not-Hispanic/Latino 1069 (13.2%) 716 (13.6%) 353 (12.4%) —-1.18 (—2.7,0.35)
White, Hispanic/Latino 883 (10.9%) 621 (11.8%) 262 (9.2%) —2.57 (—3.94, —1.20)
White, Not-Hispanic/Latino 4413 (54.3%) 2834 (53.7%) 1579 (55.4%) 1.73 (—0.54, 4.0)
Other Race, Hispanic/Latino 1138 (14.0%) 720 (13.6%) 418 (14.7%) 1.03 (—0.57, 2.63)
Other /Unknown 366 (4.5%) 211 (4.0%) 155 (5.4%) 1.44 (0.46, 2.43)
Preferred Language
English 7544 (92.8%) 4898 (92.8%) 2646 (92.9%) 0.07 (—1.10, 1.25)
Spanish 535 (6.6%) 349 (6.6%) 186 (6.5%) —0.08 (—1.21, 1.04)
Other 48 (0.6%) 31 (0.6%) 17 (0.6%) 0.01 (—0.34,0.36)
Insurance
Private 4538 (55.8%) 2976 (56.4%) 1562 (54.8%) —1.56 (—3.82, 0.71)
Public 3,488 (42.9%) 2238 (42.4%) 1250 (43.9%) 1.47 (-0.79, 3.73)
Other/Uninsured 101 (1.2%) 64 (1.2%) 37 (1.3%) 0.09 (—0.42, 0.60)
Child Opportunity Index
Very Low 824 (10.5%) 574 (11.3%) 250 (9.0%) —2.25 (—3.63, —0.88)
Low 1258 (16.0%) 834 (16.4%) 424 (15.3%) —1.08 (—2.76, 0.60)
Moderate 1584 (20.1%) 960 (18.8%) 624 (22.5%) 3.66 (1.77, 5.54)
High 1978 (25.1%) 1221 (24.0%) 757 (27.3%) 3.33 (1.30, 5.36)
Very High 2226 (28.3%) 1507 (29.6%) 719 (25.9%) —3.65(—5.71, —1.60)
Mental Health Group
Accidental or Undetermined Poisoning 0.4%) 0.3%) 15 (0.5%) 0.20 (—0.10, 0.51)
Anxiety Disorders 1228 (15.1%) 856 16.2%) 372 (13.1%) —3.16 (—4.75, —1.57)
Bipolar and Related Disorders 48 (1.7%) 0.32 (—0.25, 0.89)

Depressive Disorders
Disruptive, Impulse Control and Conduct
Disorders
Mental Health Symptom
Miscellaneous
Schizophrenia Spectrum and Other Psychotic
Disorders
Substance-Related and Addictive Disorders
Suicide or Self-Injury
Trauma and Stressor-Related Disorders
Other Disorders (Dissociative, Obsessive-
Compulsive, Somatic, Sleep-Wake)
Prior Mental Health Diagnosis
No
Yes
Behavioral Health Consult
No
Yes
Hospital Type
Community Hospital
Academic Medical
Children's Hospital
Disposition from ED
Home
Psychiatric Admission
Medical Admission
General Medical Unit
Critical Care/ Intermediate Care Unit
Other'

2563 (31.5%)

32 (
(

120 (1.5%)
(

451 (5

5%)

592 (7.3%)
207 (2.5%)
133 (1.6%)

500 (6.2%)
1849 (22.8%)
346 (4.3%)
106 (1.3%)

6197 (76.3%)
1930 (23.7%)

3337 (41.1%)
4790 (58.9%)

5073 (62.4%)
132 (1.6%)
2922 (36.0%)

4568 (57.8%)
2843 (35.9%)
490 (6.2%)
388 (4.8%)
102 (1.3%)
8(0.1%)

7(

(

72 (1.4%)

1734 (32.9%)
257 (4.9%)

373 (7.1%)

140 (2.7%)
92 (1.7%)

339 (6.4%)
1077 (20.4%)
236 (4.5%)

85 (1.6%)

4067 (77.1%)
1211 (22.9%)

2236 (42.4%)
3042 (57.6%)

3193 (60.5%)
105 (2.0%)
1980 (37.5%)

3061 (59.8%)
1813 (35.4%)
239 (4.7%)
178 (3.4%)

61 (1.2%)
5 (0.1%)

829 (29.1%)
194 (6.8%)

219 (7.7%)
67 (2.4%)
41 (1.4%)

161 (5.7%)

772 (27.1%)

110 (3.9%)
21 (0.7%)

2130 (74.8%)
719 (25.2%)

1101 (38.6%)
1748 (61.4%)

1880 (66.0%)
27 (0.9%)
942 (33.1%)

1507 (54.0%)
1030 (36.9%)
251 (9.0%)
21 0 (7.4%)

41 (1.4%)
3(0.1%)

~3.76 (~5.85, —1.66)
1.94 (0.85, 3.03)

0.62 (—0.58, 1.82)
~0.30 (—1.01, 0.40)
—0.30 (~0.87, 0.26)

~0.77 (~1.85, 0.30)
6.69 (4.73, 8.65)

~0.61(~1.51, 0.29)

~0.87 (~1.34, —0.41)

—2.29 (—4.25, —0.34)
2.29 (0.34, 4.25)

—3.72 (~5.95, —1.49)
3.72 (1.49, 5.95)

5.49 (3.31,7.67)
~1.04 (—1.56, —0.52)
—4.45 (~6.62, —2.28)

—5.81 (—8.10, —3.53)
1.48 (~0.74, 3.70)
4.32(3.11,5.53)
4.05 (2.95, 5.15)
0.28 (~0.26, 0.81)
0.01(—0.14, 0.16)

*n (%); proportions estimated based on non-missing data.
TLeft Without Being Seen, Against Medical Advice, Deceased.
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Figure. Emergency Department Visit Rate by Children for Mental Health Conditions, March 2018—March 2021. Seasonally adjusted emer-
gency department visit rate by children for mental health conditions from March 2018 to March 2021. Circles represent observed monthly
rates. The gray shaded region represents the pandemic period (March 2020—February 2021). The solid line is the deseasonalized trend of

modeled rates fitted to data.

resources, policies, and staff training to manage pediat-
ric mental health needs.”’

The pandemic has fueled acceleration of the pediat-
ric mental health crisis, and opportunities to strengthen
mental health infrastructure must be explored. Increas-
ing the availability of acute mental health services for
children, such as psychiatric urgent care centers and
crisis behavioral health teams, may help to reduce
pediatric mental health ED visits.”""** Recruitment and
retention of mental health professionals should be sup-
ported through workforce development programs such
as loan repayment programs.”” Tele mental health
services may also represent a promising avenue to
improve access to care.”> Mental health services must
be embedded in schools, primary care clinics, and
communities to promote prevention and early identifi-
cation of mental health needs.”* Upstream prevention
should aim to reduce adverse childhood experiences
and address social determinants of health.””

Our study was limited to EDs in one metropolitan area;
thus, these results may not be generalizable across the
country. Also, visits were identified via diagnosis codes,
which may be subject to some misclassification. For
smaller subgroups, such as ED visits for less common
mental health diagnosis groups, the study sample size

may have been too small to detect statistical differences,
even if true differences existed before versus during the
pandemic.

In conclusion, pediatric mental health ED visit rates
increased at the onset of the COVID-19 pandemic and
continued to increase monthly thereafter. An understand-
ing of changes in demographic and clinical characteristics
of pediatric ED mental health visits during the pandemic
may provide targeted opportunities to address the mental
health needs of specific populations of children.
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