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ABSTRACT

OBUECTIVE: Analyze trends in visit numbers, length of stay
(LOS), and costs of pediatric mental health emergency depart-
ment (ED) visits over time.

METHODS: We conducted a cross-sectional, time-series analy-
sis from 2010 to 2016 of mental health visits, identified by bill-
ing diagnosis codes, among children 5 to 18 years old in a
tertiary pediatric ED. We used Poisson regression to analyze
trends in rates of mental health visits, patient-hours, and visits
with LOS > 24 hours. We used time-series analysis to trend
median costs per visit.

REsuLTs: From 2010 to 2016, there were 197,982 ED visits
and 13,367 (6.7%) mental health visits. Mental health visits
increased by 45% (from 1462 to 2119), compared to a 13%
increase in non—mental health visits. The rate of mental health
visits increased from 5.6 to 7.1 per 100 ED visits and increased
5.5% annually, compared to —0.4% annually for non—mental
health visits (incidence rate ratio [IRR], 1.06; 95% confidence

interval [CI], 1.05—1.07). Mental health patient-hours
increased 186%, compared to an 18% increase in non—mental
health patient-hours. The rate of mental health visits with LOS
> 24 hours increased from 4.3 to 18.8 per 100 mental health vis-
its and increased 22% annually (IRR, 1.22; 95% CI, 1.19—1.26).
Median costs per visit increased by $38 per quarter (95% ClI,
$28—-$48).

CoONCLUSIONS: Rates of mental health visits, patient-hours,
visits with LOS > 24 hours, and visit costs are increasing
over time. Additional hospital and community resources are
needed to address rising ED utilization for mental illness in
children.

KEYWORDS: emergency care; mental health; pediatrics;
resource utilization
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WHAT's NEw

We document large increases in pediatric mental
health emergency department visits from 2010 to
2016, with rises in total patient-hours and length of
stay, particularly for visits > 24 hours and > 48 hours.

APPROXIMATELY 1 IN 5 children in the United States
experiences a mental health disorder in a given year.'
Pediatric emergency department (ED) visits for mental
health conditions have been increasing over time, with a
40% increase in a national sample from 2009 to 2013
(from 9.3 to 13.7 visits per 1000).” Pediatric mental health
visits have a longer median length of stay (LOS) than non—
mental health visits.”* As the number of inpatient psychi-
atric beds has decreased in the United States over time,
some children experience a prolonged stay in the ED
while awaiting placement for a higher level of psychiatric
care.”® Prior single-center studies have reported rising
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median ED LOS, as well as rising median charges, for
pediatric mental health ED visits over time.””

Recent trends in ED resource utilization are important
to describe as they can guide appropriate levels of invest-
ments in provider education, mental health staffing, and
infrastructure dedicated to mental health patients. ED uti-
lization can also highlight the need for increased attention
to mental health services in the greater health system. In
particular, information about the prevalence of prolonged
LOS over 24 hours (commonly referred to as boarding),
total patient-hours of care, and visit costs is necessary to
achieve a comprehensive understanding of ED mental
health resource utilization, and these data are not all avail-
able from national datasets.'’ Resource use is not com-
monly reported in terms of total patient-hours of care, but
this measurement serves as an important marker for the
time spent caring for mental health patients relative to
other patient populations.

The objectives of our study were to analyze recent
trends in pediatric mental health ED utilization at our
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institution, as measured by ED visits, patient-hours, LOS,
and hospital costs for treatment. We hypothesized that ED
mental health visits and patient-hours are increasing at a
faster rate than non—mental health ED visits and advanc-
ing faster than previously described in the literature. We
also hypothesized that mental health visits with LOS >
24 hours and median costs per visit are rising over time.

METHODS

Stupy DESIGN AND SETTING

We conducted a retrospective, cross-sectional, time-
series analysis of pediatric mental health ED visits at an
urban tertiary care children’s hospital from January 1,
2010, to December 31, 2016. The hospital has approxi-
mately 400 inpatient medical beds, a 16-bed inpatient
pediatric psychiatric unit, and a 12-bed affiliated Commu-
nity-Based Acute Treatment psychiatric unit on a differ-
ent campus. There are 3 other academic pediatric EDs in
the metropolitan area. At our hospital, a standard medical
clearance evaluation for a mental health visit includes an
examination by a physician, urine toxicology testing,
urine human chorionic gonadotropin (for females), and an
electrocardiogram. A psychiatric social work team is
available 24 h/d and provides recommendations regarding
psychiatric level of care. Mental health patients awaiting
a higher level of psychiatric care may be hospitalized on
the inpatient medical unit if no appropriate placement is
found after 2 searches, which generally occurs after the
patient has been in the ED for 24 hours or more. This
study was approved by our hospital’s institutional review
board.

Stupy PopuLATION

We identified mental health ED visits from an adminis-
trative electronic medical record by the presence of any

Table 1. Mental Health ICD-9 and ICD-10 Diagnosis Codes
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International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) mental health dis-
charge code from January 1, 2010, to September 30,
2015, and by any International Classification of Diseases,
Tenth Revision, Clinical Modification (ICD-10-CM)
mental health discharge code from October 1, 2015, to
December 31, 2016 (Table 1). The ICD codes were
adapted from prior work on pediatric mental health ED
visits.”"' ¥ Cost data were obtained from our hospital’s
Department of Finance, which relies on activity-based
costing to generate costs for each billable unit. These are
multiplied by the respective quantities and summed to
estimate costs for each ED encounter. Cost data were only
available for the years 2011 to 2016. Cost data were avail-
able for 71% to 85% of visits from 2011 to 2013 and for
>99% of visits from 2014 to 2016. Cost data were exam-
ined by quarters to allow for a more granular analysis of
trends.

MEASUREMENTS

Patients were included for analysis if they were 5 to
18 years old, as mental health diagnoses are rare in infants
and toddlers, and based on prior pediatric mental health
literature.™'*'> We collected the following variables: age,
sex, race/ethnicity, primary language, insurance, timing
of ED presentation, and ED disposition. Insurance status
was classified as public, private, or both public and private
plans. The timing of ED presentation was categorized by
ED check-in time as follows: daytime, 7:00 am to 2:59
pM™; evening, 3:00 pm to 10:59 pMm; and overnight, 11:00 pm
to 6:59 am. Presentation during the weekend was defined
as a check-in time from Saturday at 12:00 am to Sunday
at 11:59 pm. Presentation during a school month was
defined as visits occurring in September through June,
based on local school calendars.'® We defined a mental
health visit as a repeat visit if the patient had been seen in

Code Numbers

Description

ICD-9
290.0—314.90, except 307.6,
307.7,310.2
780.1 Hallucinations
780.5 Sleep disturbance

799.21-799.25, 799.29
V62.84, E950—E959

Emotional states
Suicide and self injury

V62.85 Homicidal ideation
V40.31 Wandering

V40.39 Other behavior problem
ICD-10

F20-F69, F90—F99

Mental health disorders except enuresis, encopresis, and post-concussion syndrome

Mental health disorders, except disorders due to physiological conditions, substance use, intellectual

disabilities, and developmental disorders

R45 except R45.83

Emotional states except excessive crying

R46.81 Obsessive-compulsive behavior
R46.89 Other symptoms involving appearance and behavior
791.83 Wandering

ICD-9 indicates International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10, International Classification of Dis-

eases, Tenth Revision, Clinical Modification.
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our ED within 1 year with a mental health ICD discharge
diagnosis code. Disposition from the ED was classified as
an admission (to the psychiatric or medical unit) or dis-
charge (which included discharge to home with outpatient
care, partial hospital programs, or psychiatric hospitaliza-
tion at a different institution). Admission to the medical
inpatient unit included those admitted for medical reasons
(eg, acute ingestion) as well as patients boarding while
awaiting placement for a higher level of psychiatric care.

Outcome MEASURES

Outcome measures included number of ED visits, total
patient-hours, LOS, return mental health visits, and hospi-
tal costs for treatment.

DATA ANALYSIS

Descriptive statistics were calculated for frequencies of
patient demographic characteristics, LOS, and admission
rates for mental health and non—mental health ED visits.
Rate differences with 95% confidence intervals (ClIs)
were calculated to compare differences between the men-
tal health and non—mental health visits. Differences in
median LOS secondary to visit type (mental health vs non—
mental health) and visit timing were compared by median
difference with 95% CI. Total patient-hours for each year
were calculated by summing the LOS for mental health
visits in a given year.

To analyze changes over time in mental health visits,
we estimated a Poisson regression model with the visit
count as the dependent variable. The independent varia-
bles included calendar year, a binary visit-type indicator
variable (ie, denoting mental health and non—mental
health visits), a year-by-visit-type interaction term, and
the log of the annual number of visit-type-specific ED vis-
its as the offset (coefficient constrained to 1). The interac-
tion term tested whether the annual trend in ED visit rates
differed for mental health versus non—mental health vis-
its. The incidence rate ratio (IRR) represents the annual
rate of change during the study period of mental health
visits over the annual rate of change during the study
period of non—mental health visits. An incidence rate
ratio greater than 1 indicates a greater increase in mental
health than non—mental health visits over time. To ana-
lyze changes in patient-hours over time, we constructed a
similar Poisson regression model except that we counted
patient-hours instead of visits. To analyze changes in visits
with LOS > 24 hours, LOS > 48 hours, and return visits,
we constructed similar Poisson regression models except
that we defined the visit type by LOS or return visit status.

We used a time-series analysis for median costs of ED
visits, using quarters as the unit of analysis and time as
the independent variable to analyze trends (change in
costs per quarter). All costs were inflation-adjusted to
2016 dollars using the inpatient hospital services compo-
nent of the Consumer Price Index published by the Bureau
of Labor Statistics.'” We used an autoregressive model
and performed the Durbin-Watson test for autocorrelation
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in the residuals for orders 1 through 4 (past 1 year).
Because there was a no evidence of autocorrelation, we
did not correct for it in the final model. We used the non-
parametric Wilcoxon rank-sum test to compare costs for
visits with LOS < 24 hours to those > 24 hours. Analyses
were conducted in Stata 13.0 (StataCorp; College Station,
Tex) and SAS 9.4 (SAS Institute; Cary, NC).

REesuLTs

Between 2010 and 2016, there were 197,982 total ED
visits among patients 5 to 18 years old, including 13,367
(6.7%) mental health ED visits. Relative to non—mental
health visits, mental health visits had higher proportions
that were female, teenagers (13 to 18 years old), white
non-Hispanic, English-speaking, and carriers of both pub-
lic and private insurance (Table 2). Mental health visits
were more likely than non—mental health visits to have a
length of stay between 24 and 47 hours (11.1% vs 0.2%)
and a length of stay > 48 hours (2.6% vs 0.1%). Among
mental health visits, 5.1% resulted in admission to our
hospital’s inpatient psychiatric unit, and 17.5% resulted in
hospitalization on the medical unit.

During the study period, mental health ED visits
increased by 45%, from 1462 visits in 2010 to 2119 visits
in 2016, compared to a 13% increase in non—mental
health visits, from 24,715 visits to 27,922 visits. The rate
of mental health visits increased from 5.6 to 7.1 per 100
ED visits over the study period and increased an average
of 5.5% annually, compared to —0.4% annually for non—
mental health visits (IRR, 1.06; 95% CI, 1.05—1.07)
(Fig. 1A). Mental health total patient-hours increased
186%, from 10,595 patient-hours in 2010 to 30,301
patient-hours in 2016; non—mental health patient-hours
increased 18%, from 100,297 to 118,130. The rate of
mental health patient-hours increased from 9.6 to 20.4 per
100 ED patient-hours and increased an average of 13.5%
annually, compared to —2.5% annually for non—mental
health patient-hours (IRR, 1.16; 95% CI, 1.16—1.17)
(Fig. 1B). In 2016, mental health patient-hours accounted
for 20.4% of all ED patient-hours and 7.1% of ED visits.

Mental health visits had a significantly higher overall
median ED length of stay (5.9 hours; interquartile range
[IQR], 4.0—13.0) compared to non—mental health visits
(3.4 hours; IQR, 2.1-5.1), with a median difference of
2.6 hours (95% CI, 2.5—2.6). The median LOS for mental
health visits increased from 5.3 hours (IQR, 3.8—7.7;
range, 0.5—49.2) in 2010 to 6.3 hours (IQR, 4.1—19.5;
range, 0.5—185) in 2016. The median LOS for mental
health visits increased by 0.16 h/yr, compared to —0.02 h/yr
for non—mental health visits (median difference, 0.19 h/yr;
95% CI, 0.16—0.21). The median ED LOS for mental health
visits varied by visit timing and was longer for visits dur-
ing school months (6.0 hours; IQR, 4.0—14.2) compared
to non—school months (5.2 hours; IQR, 3.5—9.4; median
difference, 0.9; 95% CI, 0.6—1.1) (Table 3).

Mental health visits with LOS > 24 hours increased
from 4.3 to 18.8 per 100 mental health visits and
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Table 2. Demographic and Clinical Characteristics of Mental Health and Non—Mental Health Emergency Department Visits from 2010 to

2016
Mental Health Non—Mental Health Rate Difference
Emergency Department Emergency Department (95% Confidence
Visits (n=13,367) Visits (n=184,615) Interval)
Sex, n (%)
Male 6327 (47.3%) 94,560 (51.2%) —3.9% (—4.8t0 —3.0)*
Female 7040 (52.7%) 90,055 (48.8%) 3.9% (3.0—4.8)"
Age group
5-8yr 1590 (11.9%) 64,672 (35.0%) —23.1% (—28.7 to —22.5)*
9—12yr 3169 (23.7%) 49,240 (26.7%) —3.0% (8.7 to —2.2)*
13—-15yr 4697 (35.1%) 37,197 (20.2%) 15.0% (14.2—15.8)"
16—18 yr 3911 (29.3%) 33,506 (18.1%) 11.1% (10.3—11.9)*
Race/ethnicity

White/non-Hispanic

Black/non-Hispanic

Hispanic

Other/unavailable
Primary language English
Insurance type

Private

Public

Both

Unavailable
Length of stay

<12h

12-23h

24—47h

>48 h

Unavailable
Admitted (within facility)

Psychiatric unit

Medical unit

6909 (51.7%)
2477 (18.5%)
1903 (14.2%)
2078 (15.5%)
11484 (85.9%)

5928 (44.4%)

5547 (41.5%)

1682 (12.6%)
210 (1.6%)

9896 (74.0%)
1622 (12.1%)
1490 (11.2%)
344 (2.6%)
15 (0.1%)
3021 (22.6%)
685 (5.1%)
2336 (17.5%)

78,555 (42.6%)
35,286 (19.1%)
40,775 (22.1%)
29,999 (16.2%)
149,801 (81.1%)

83,339 (45.1%)

81,172 (44.0%)

16,386 (8.9%)
3718 (2.0%)

181,568 (98.4%)
2352 (1.3%)
401 (0.2%)
98 (0.1%)
196 (0.1%)
34,882 (18.9%)
307 (0.2%)
34,575 (18.7%)

9.1% (8.3—10.0)*
—0.6% (—1.3t00.1)
—7.8% (-8.5t0 —7.2)*
—0.7% (—1.3t0 —0.1)*

4.8% (4.2—5.4)"

~0.8% (—1.7t0 0.1)

—2.5% (~3.3t0 —1.6)*
3.7% (3.1-4.3)"

—0.4% (~0.7 to —0.2)"*

—24.3% (—25.1 to —23.6)"
10.9% (10.3—11.4)*
10.9% (10.4—11.5)*

2.5% (2.3—2.8)"
0.0% (—0.1 10 0.1)
3.7% (3.0—4.4)*
5.0% (4.6—5.3)"
~1.3% (—1.9t0 —0.6)"

*Denotes statistical significance (P < .05).

increased 22% annually (IRR, 1.22; 95% CI, 1.19—1.26). with LOS > 48 hours increased from 0.1 to 6.4 per 100
In other words, mental health visits with LOS > 24 hours mental health visits and increased 82% annually (IRR,
accounted for 4.3% of mental health visits in 2010 and 1.82; 95% CI, 1.68—1.98). The rate of repeat mental
increased to 18.8% in 2016 (Fig. 2). Mental health visits health visits with a prior mental health ED visit within

Trends in Rates of Mental Health Visits and Patient-Hours, 2010-2016

. Mental Health Visit Rate B Mental Health Patient-Hour Rate
241
201
16-

121

Visits per 100 ED Visits
Patient-Hours per
100 ED Patient-Hours

2010 2011 2012 2013 2014 2015 2016 2010 2011 2012 2013 2014 2015 2016

Figure 1. (A) The rate of mental health visits increased from 5.6 to 7.1 per 100 emergency department visits (5.5% annual increase). (B)
The rate of mental health patient-hours increased from 9.6 to 20.4 per 100 emergency department patient-hours (13.5% annual increase).
ED indicates emergency department.
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Table 3. Median Emergency Department Length of Stay by Visit Characteristic for Mental Health Visits

Median Emergency
Department Length

of Stay, Hours

Median Difference

(Interquartile Range) (95% Confidence
Visit Characteristic (N=13,367) Interval)
Time of day
Day (7:00 Am—2:59 pm) 6.2 (4.3—10.2) Reference
Evening (3:00 Pm—10:59 pm) 5.7 (3.8—17.5) —0.4 (-0.6t0 —0.2)*
Night (11:00 PmM—6:59 Am) 5.6 (3.4—12.7) —0.6 (—0.9t0 —0.2)*
Day of week
Weekend 5.2 (3.5-9.8) Reference
Weekday 6.1 (4.1—-14.1) 0.9 (0.7—-1.1)*
Month of year
Non-school (July—August) 5.2(3.5-9.4) Reference
School (September—June) 6.0 (4.0-14.2) 0.9 (0.6—1.1)"

*Denotes statistical significance (P < .05).

1 year increased from 22.6 to 26.4 per 100 mental health
visits and increased 4.0% annually (IRR, 1.04; 95% CI,
1.02—1.06).

From 2011 to 2016, median costs per ED visit
increased by $38 per quarter (95% CI, $28—$48), from a
median cost per visit of $642 in 2011 to $1317 per visit in
2016 (Table 4 and Fig. 3). The median cost for visits with
LOS < 24 hours was $821 per visit, compared to a median
cost for visits with LOS > 24 hours of $4050 per visit
(P < .001). The total cost for all ED mental health visits
was $10,744,493 in 2014 and $10,177,038 in 2016, with
$4,308,758 of costs in 2016 being incurred by patients
with public insurance.

Discussion

Our study demonstrates that pediatric ED resource utili-
zation has increased significantly from 2010 to 2016 for

pediatric mental health patients. We analyzed visits with
prolonged LOS and ED patient-hours as measures of ED
resource utilization that are not available in national data-
sets. ED visits by mental health patients increased 45%
and patient-hours increased threefold, with mental health
patient-hours in 2016 accounting for over a fifth of all
patient-hours in our ED. These increases were greater
among mental health visits compared to non—mental
health visits. We report rising numbers of mental health
visits with LOS > 24 hours and > 48 hours, rising num-
bers of repeat mental health visits, and increasing median
costs per visit over time.

The trends in pediatric mental health visits at our insti-
tution build on previously described national trends in the
growth of pediatric mental health ED visits while adding
new information on patient-hours, visits with extremely
long LOS, and costs. Data from the National Hospital
Ambulatory Medical Care Survey demonstrated a 26%

Mental Health Visits Stratified by Length of Stay, 2010-2016

2,500
2,000
o 18007 B <12 Hours
k2] 12-23 Hours
> I >24 Hours
1,000+
500 12.9% Lz 1.8% 12.4%
13.9%
0.2% 12.1%
2010 2011 2012 2013 2014 2015 2016

Figure 2. Proportion of emergency department mental health visits, stratified by length of stay in hours.
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Table 4. Quarterly Trends in Median Costs for Mental Health
Emergency Department Visits (in 2016 Dollars)

Variable Estimate Standard Error tValue Pr> |4
Intercept* $480 73.2 6.55 <.0001
Time' $38 5.1 7.43 <.0001

*Represents the baseline median visit cost in Quarter 1 of 2011.
tRepresents the increase in the median visit cost per quarter.

increase in pediatric mental health ED visits from 2001 to
2010, from approximately 491,000 visits to 619,000 vis-
its."" Among children’s hospitals participating in the Pedi-
atric Health Information System, pediatric mental health
ED visits rose by 40% from 2009 to 2013, from 9.3 visits
to 13.7 visits per 1000.”

Drivers for rising ED mental health visits may include
the increasing prevalence and complexity of psychiatric
disorders in children, as well as limited access to mental
health resources, prompting more ED referrals. A higher
proportion of children are presenting to the ED over time
with more than 1 prior psychiatric diagnosis, prior psychi-
atric admissions, and home medications prescribed.7
Nationally, the 12-month prevalence of major depressive
episodes diagnosed in adolescents increased from 8.7% in
2005 to 11.3% in 2014, and the age-adjusted suicide rate
increased by 24% from 1999 to 2014."®'? In parallel to
the rising prevalence of illness, pediatric ED visits have
increased for suicidal ideation, suicide attempts, and self
injury.””" Inadequate availability of outpatient mental
health care may be contributing, with an estimated aver-
age wait time to a first appointment with a child psychia-
trist in 5 US cities of 42.9 days.”> A critical workforce
shortage of child psychiatrists exists, with only 8300 prac-
ticing child psychiatrists in 2012 compared to a projected
need of 30,000, further compounding access issues.”

The increasing length of stay for pediatric mental
health patients at our institution is consistent with prior
studies, and we additionally highlight visits with
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extremely long LOS > 24 hours and > 48 hours. A single-
center study in Oregon demonstrated a rise in mean ED
LOS for pediatric mental health visits from 6.7 hours to
20.8 hours between 2009 and 2013, and a single pediatric
ED in New York reported a rise in median LOS from
5.3 hours (IQR, 3.2—15.4) to 17.0 hours (IQR, 6.0—26.0)
from 2004 to 2014.%7 In Massachusetts, behavioral health
ED visits with LOS > 12 hours among children and adults
increased from 17% in 2011 to 23% in 2015, and teens
(age 12 to 17 years) were more likely to have LOS >
12 hours than adults.”* Medical clearance time has been
shown to account for only a small proportion of LOS for
mental health ED visits.'"” When the quantity of psychiat-
ric placements for a higher level of care is insufficient to
meet the needs, this results in longer ED LOS for mental
health patients.'”*>° Potentially detrimental effects of
ED boarding include a delay in definitive mental health
care, exposure to a high-stimulation environment, and a
reduced ED capacity to care for medical patients.*’**

We found that the timing of ED visits was associated
with LOS for pediatric mental health visits. The greater
LOS during school months is consistent with prior litera-
ture correlating mental health visits with times of school
attendance and may be due to increased stressors imposed
by school.”’3! In addition, mental health patients seen
overnight and on weekends had a shorter median ED LOS,
which may be due to decreased referrals when school and
outpatient psychiatry clinics are closed. Knowledge of the
relationship between visit timing and LOS may help guide
decisions for ED behavioral health staffing.

Median cost per pediatric mental health visit also
increased over time. One prior single-center study also
found rising median charges over time for pediatric men-
tal health ED visits from 2009 to 2013, with higher
charges for each hour increase in LOS.® Another recent
study of pediatric mental health ED costs demonstrated
that the addition of board-certified psychiatrists and
trained social workers to a pediatric ED did not

Median Costs per Mental Health ED Visit, 2011-2016

1800 -
1600

1400 -
1200 -
1000 -
800 -
600

400 -
200 -

Costs per ED Visit (Dollars)

o ¢ oo
o

0 5 10

15 20 25

Quarters (2011-2016)

Figure 3. The median costs (expressed in 2016 dollars) per emergency department visit increased by $38 per quarter (95% confidence

interval, $28—$48). ED indicates emergency department.
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significantly change mean ED costs, but did reduce ED
LOS."” Further study is warranted to test interventions
that have the potential to reduce ED costs.

The rise in pediatric mental health conditions over time
is a national crisis that will require systemwide reforms,
including a heightened focus on prevention and increased
integration of mental health care into routine outpatient
and hospital care for children.”” As a more comprehensive
solution is pursued, rising use of the pediatric ED as a
safety net for crisis stabilization should prompt focused
investments in ED mental health infrastructure. Multifac-
eted interventions that include staff education, increased
availability of mental health social workers and attending
psychiatrists, specialized room design, and streamlined
patient assessment have successfully decreased LOS for
mental health visits.'>** > Hospitals that have invested
in an onsite inpatient pediatric psychiatric unit have a
reduced ED LOS compared to those without one.*® Inter-
vention-based trials are needed to determine which strate-
gies will most effectively reduce ED utilization, such as
programs that enable same-day urgent psychiatric
appointments, mobile crisis outreach teams, and regional
emergency telepsychiatry consultations.”””"~* Future
research should include correlation of ED visits and LOS
with local availability of outpatient and inpatient mental
health services. Accountable care organizations and popu-
lation health models may provide increased financial
incentives for coordination of mental illness to prevent
ED visits.”

LimITATIONS

Our study has several limitations. Because it was per-
formed at a single center, ED use patterns may be affected
by local factors such as inpatient bed numbers, availabil-
ity of outpatient mental health services, local and state
laws, and reimbursement structures, which may limit gen-
eralizability. As Massachusetts provides fairly compre-
hensive public mental health benefits such as mobile
crisis intervention, in-home therapy, and intensive care
coordination, we might expect even greater ED resource
utilization in other states without such services
available.

Using ICD diagnosis codes to identify mental health
visits may result in some misclassification. Mental health
visit numbers may be overestimated for visits that
occurred for a primary medical reason that had a co-
occurring mental health diagnosis coded. The prevalence
of mental health conditions among hospitalized children
may be as high as 1 in 4;41 however, in our ED, the rate of
dual coding of mental and non—mental health diagnoses
appears to be low, as the percent of visits with >1 ICD
diagnosis coded was 2.6% in 2010 and 4.9% in 2016.
This proportion is small, so it is not likely to significantly
impact trend analyses. Conversely, some mental health
visits were likely not captured by our ICD scheme, as
indicated by the 0.2% admission rate to the psychiatric
unit from ED visits classified as non—mental health. Visit
classification may also have been impacted by the change
from ICD-9 to ICD-10 coding, but the consistency of
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trends over time argues for validity of the classification
scheme.

We excluded children younger than age 5, in order to
focus on the group of children most likely to present to
the ED with psychiatric illness, but it is possible we
missed some mental health visits for very young children.
The administrative database had limited information
available on discharges, as it did not distinguish between
discharges to home and transfers to other psychiatric
facilities, limiting our analysis of these subgroups. The
time of medical clearance was not available in the data-
base; therefore, we were unable to determine its relative
contribution to the total ED LOS.

The cost analysis was limited by some visits that did
not have cost information available in the financial data-
base, as there were no cost data from 2010 and only par-
tial cost data through 2013. Trends in cost of care were
based only on hospital care and did not include physician
fees. Finally, estimated trends in costs rely on the assump-
tion of accurate inflation adjustment; the consumer price
indices for inpatient hospital care may not accurately
reflect inflation in our geographic region and do not
account for any differences in the inflation rate by specific
types of services.

CONCLUSIONS

In summary, in our pediatric ED, resource utilization
for pediatric mental health visits increased substantially
from 2010 to 2016. We found rising numbers of mental
health visits, patient-hours, prolonged ED LOS >
24 hours, repeat visits over time, and costs. Additional
hospital and community resources are needed to address
the rising demand for emergency mental health care for
children and teenagers. Investments in provider educa-
tion, ED staffing, and systems changes will be necessary
to adequately care for this growing patient population
seeking emergency care.

ACKNOWLEDGMENTS

Financial Disclosure: This study was supported by the Michael Shan-
non Grant from the Division of Emergency Medicine at Boston Child-
ren’s Hospital and the House Officer Development Award from the
Medical Staff Organization of Boston Children’s Hospital. The funding
sources did not have any role in the study design; in the collection, analy-
sis, and interpretation of data; in the writing of the report; or in the deci-
sion to submit the article for publication.

REFERENCES

1. Perou R, Bitsko RH, Blumberg SJ, et al. Mental health surveillance
among children—United States, 2005-2011. MMWR Surveill Suppl.
2013;62:1-35.

2. Rogers SC, Mulvey CH, Divietro S, et al. Escalating mental health
care in pediatric emergency departments. Clin Pediatr (Phila).
2017;56:488-491.

3. Mahajan P, Alpern ER, Grupp-Phelan J, et al. Epidemiology of psy-
chiatric-related visits to emergency departments in a multicenter col-
laborative research pediatric network. Pediatr Emerg Care. 2009;25:
715-720.


http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0001
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0001
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0001
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0002
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0002
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0002
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0003
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0003
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0003
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0003

AcaDEMIC PEDIATRICS

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Case SD, Case BG, Olfson M, et al. Length of stay of pediatric men-
tal health emergency department visits in the United States. J Am
Acad Child Adolesc Psychiatry.2011;50:1110-1119.

. Geller JL, Biebel K. The premature demise of public child and

adolescent inpatient psychiatric beds, Part IL
2006;77:273-291.

Psychiatr Q.

. Bastiampillai T, Sharfstein SS, Allison S, et al. Increase in US sui-

cide rates and the critical decline in psychiatric beds. JAMA.
2016;313:243-244.

. Nadler A, Avner D, Khine H, et al. Rising clinical burden of psychi-

atric visits on the pediatric emergency department. Pediatr Emerg
Care. 2018. https://doi.org/10.1097/PEC.0000000000001473.

. Sheridan DC, Spiro DM, Fu R, et al. Mental health utilization in a pedi-

atric emergency department. Pediatr Emerg Care. 2015;31:555-559.

. Mapelli E, Black T, Doan Q. Trends in pediatric emergency depart-

ment utilization for mental health-related visits. J Pediatr.
2015;167:905-910.

Pearlmutter MD, Dwyer KH, Burke LG, et al. Analysis of emergency
department length of stay for mental health patients at ten Massachu-
setts emergency departments. Ann Emerg Med. 2017;70:193-202.e16.
Pittsenbarger ZE, Mannix R. Trends in pediatric visits to the emer-
gency department for psychiatric illnesses. Acad Emerg Med.
2014;21:25-30.

Zima BT, Rodean J, Hall M, et al. Psychiatric disorders and trends in
resource use in pediatric hospitals. Pediatrics. 2016;138:€20160909.
Chakravarthy B, Yang A, Ogbu U, et al. Determinants of pediatric
psychiatry length of stay in 2 urban emergency departments. Pediatr
Emerg Care. 2017;33:613-619.

Ali S, Rosychuk RJ, Dong KA, et al. Temporal trends in pediatric
mental health visits. Pediatr Emerg Care. 2012;28:620-625.

Holder SM, Rogers K, Peterson E, et al. The impact of mental health
services in a pediatric emergency department. Pediatr Emerg Care.
2017;33:311-314.

Boston Public Schools Communications Office. 2015—2016 District
Calendar. Available at: https://www.bostonpublicschools.org/cms/
1ib/MA01906464/Centricity/Domain/238/BPS%20Cal%20SY 16fi-
nal3-26.pdf. Accessed June 6, 2018.

US Bureau of Labor Statistics. Consumer Price Index (CPI) Data-
bases. Available at: https://www.bls.gov/cpi/data.htm. Accessed
January 29, 2019.

Mojtabai R, Olfson M, Han B. National trends in the prevalence and
treatment of depression in adolescents and young adults. Pediatrics.
2016;138:¢20161878.

Curtin SC, Warner M, Hedegaard H. Increase in suicide in the
United States, 1999-2014. NCHS Data Brief. 2016(241):1-8.
Plemmons G, Hall M, Doupnik S, et al. Hospitalization for suicide
ideation or attempt: 2008-2015. Pediatrics. 2018;141:€20172426.
Mercado MC, Holland K, Leemis RW, et al. Trends in emergency
department visits for nonfatal self-inflicted injuries among youth
aged 10 to 24 years in the United States, 2001-2015. JAMA.
2017;318:1931-1933.

Cama S, Malowney M, Smith AJB, et al. Availability of outpatient
mental health care by pediatricians and child psychiatrists in five
U.S. cities. Int J Health Serv. 2017;47:621-635.

Carubia B, Becker A, Levine BH. Child psychiatric emergencies:
updates on trends, clinical care, and practice challenges. Curr Psy-
chiatry Rep. 2016;18:41.

TRENDS IN PEDIATRIC MENTAL HEALTH EMERGENCIES

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

393

Massachusetts Health Policy Commission. Behavioral Health-Related
Emergency Department Boarding in Massachusetts. Available at:
http://www.mass.gov/anf/budget-taxes-and-procurement/oversight-
agencies/health-policy-commission/publications/20171113-hpc-ed-
boarding-chart-pack.pdf. Accessed November 22, 2017.

Geller JL, Biebel K. The premature demise of public child and ado-
lescent inpatient psychiatric beds, Part I. Psychiatr Q. 2006;77:251—
271.

Wharff EA, Ginnis KB, Ross AM, et al. Predictors of psychiatric
boarding in the pediatric emergency department: implications for
emergency care. Pediatr Emerg Care. 2011;27:483-489.

Newton AS, Ali S, Hamm MP, et al. Exploring differences in the
clinical management of pediatric mental health in the emergency
department. Pediatr Emerg Care. 2011;27:275-283.

Nicks BA, Manthey DM. The impact of psychiatric patient boarding
in emergency departments. Emerg Med Int. 2012. https://doi.org/
10.1155/2012/360308.

Lueck C, Kearl L, Lam CN, et al. Do emergency pediatric psychiat-
ric visits for danger to self or others correspond to times of school
attendance? Am J Emerg Med. 2015;33:682—-684.

Goldstein AB, Silverman MAC, Phillips S, et al. Mental health visits
in a pediatric emergency department and their relationship to the
school calendar. Pediatr Emerg Care. 2005;21:653-657.

Hoffmann JA, Stack AM, Monuteaux MC, et al. Factors associated
with boarding and length of stay for pediatric mental health emer-
gency visits. Am J Emerg Med. 2018. https://doi.org/10.1016/j.
ajem.2018.12.041.

Doupnik SK, Esposito J, Lavelle J. Beyond mental health crisis sta-
bilization in emergency departments and acute care hospitals. Pedi-
atrics. 2018;141:€20173059.

Grover P, Lee T. Dedicated pediatric behavioral health unit. Pediatr
Emerg Care. 2013;29:200-202.

Polevoi SK, Jewel Shim J, McCulloch CE, et al. Marked reduction
in length of stay for patients with psychiatric emergencies after
implementation of a comanagement model. Acad Emerg Med.
2013;20:338-343.

Sheridan DC, Sheridan J, Johnson KP, et al. The effect of a dedi-
cated psychiatric team to pediatric emergency mental health care. J
Emerg Med. 2016;50:e121-e128.

Sheridan DC, Johnson KP, Fu R, et al. Impact of an inpatient psychi-
atric unit on pediatric emergency mental health care. Pediatr Emerg
Care. 2017;33:1-4.

Alakeson V, Pande N, Ludwig M. A plan to reduce emergency room
“boarding” of psychiatric patients. Health Aff (Millwood).
2010;29:1637-1642.

Roberts N, Hu T, Axas N, et al. Child and adolescent emergency and
urgent mental health delivery through telepsychiatry: 12-month pro-
spective study. Telemed J E Health. 2017;23:842-846.

Jellinek M. A path beyond advocacy to improve mental health
services for children and families. JAMA Pediatr. 2017;171:
615-616.

Commonwealth of Massachusetts. MassHealth Children’s Behav-
ioral Health Initiative (CBHI). Available at: https://www.mass.gov/
service-details/learn-about-cbhi. Accessed October 25, 2018.
Doupnik SK, Henry MK, Bae H, et al. Mental health conditions and
symptoms in pediatric hospitalizations: a single-center point preva-
lence study. Acad Pediatr. 2017;17:184—190.


http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0004
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0004
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0004
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0005
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0005
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0005
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0006
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0006
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0006
https://doi.org/10.1097/PEC.0000000000001473
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0008
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0008
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0009
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0009
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0009
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0010
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0010
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0010
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0011
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0011
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0011
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0012
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0012
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0013
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0013
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0013
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0014
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0014
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0015
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0015
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0015
https://www.bostonpublicschools.org/cms/lib/MA01906464/Centricity/Domain/238/BPS%20Cal%20SY16final3-26.pdf
https://www.bostonpublicschools.org/cms/lib/MA01906464/Centricity/Domain/238/BPS%20Cal%20SY16final3-26.pdf
https://www.bostonpublicschools.org/cms/lib/MA01906464/Centricity/Domain/238/BPS%20Cal%20SY16final3-26.pdf
https://www.bostonpublicschools.org/cms/lib/MA01906464/Centricity/Domain/238/BPS%20Cal%20SY16final3-26.pdf
https://www.bostonpublicschools.org/cms/lib/MA01906464/Centricity/Domain/238/BPS%20Cal%20SY16final3-26.pdf
https://www.bls.gov/cpi/data.htm
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0016
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0016
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0016
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0017
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0017
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0018
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0018
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0019
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0019
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0019
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0019
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0020
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0020
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0020
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0021
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0021
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0021
http://www.mass.gov/anf/budget-taxes-and-procurement/oversight-agencies/health-policy-commission/publications/20171113-hpc-ed-boarding-chart-pack.pdf
http://www.mass.gov/anf/budget-taxes-and-procurement/oversight-agencies/health-policy-commission/publications/20171113-hpc-ed-boarding-chart-pack.pdf
http://www.mass.gov/anf/budget-taxes-and-procurement/oversight-agencies/health-policy-commission/publications/20171113-hpc-ed-boarding-chart-pack.pdf
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0022
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0022
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0022
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0023
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0023
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0023
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0024
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0024
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0024
https://doi.org/10.1155/2012/360308
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0026
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0026
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0026
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0027
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0027
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0027
https://doi.org/10.1016/j.ajem.2018.12.041
https://doi.org/10.1016/j.ajem.2018.12.041
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0029
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0029
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0029
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0030
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0030
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0031
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0031
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0031
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0031
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0032
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0032
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0032
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0033
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0033
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0033
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0034
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0034
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0034
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0034
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0035
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0035
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0035
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0036
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0036
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0036
https://www.mass.gov/service-details/learn-about-cbhi
https://www.mass.gov/service-details/learn-about-cbhi
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0037
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0037
http://refhub.elsevier.com/S1876-2859(19)30051-8/sbref0037

	Trends in Visits and Costs for Mental Health Emergencies in a Pediatric Emergency Department, 2010-2016
	Methods
	Study Design and Setting
	Study Population
	Measurements
	Outcome Measures
	Data Analysis

	Results
	Discussion
	Limitations

	Conclusions
	Acknowledgments
	References


