American Journal of Emergency Medicine 37 (2019) 1829-1835

journal homepage: www.elsevier.com/locate/ajem

American Journal of Emergency Medicine

Contents lists available at ScienceDirect The

American Journal of
Emergency Medicine

Original Contribution

Factors associated with boarding and length of stay for pediatric mental

health emergency visits

Check for
updates

Jennifer A. Hoffmann, MD *, Anne M. Stack, MD, Michael C. Monuteaux, ScD, Romy Levin,

Lois K. Lee, MD, MPH

Division of Emergency Medicine, Boston Children’s Hospital, 300 Longwood Ave., Boston, MA, United States of America

ARTICLE INFO ABSTRACT

Article history:
Received 27 November 2018
Received in revised form 19 December 2018

Objective: To determine demographic and clinical risk factors associated with boarding (length of stay
>24 h) for pediatric mental health emergency department (ED) visits.

Accepted 22 December 2018

Keywords:

Mental health boarding
Length of stay
Emergency department

Methods: This is a retrospective cross-sectional analysis of mental health visits identified by diagnosis
codes for children 5-18 years old presenting to a tertiary pediatric ED in 2016. We performed multivari-
ate logistic regression to identify demographic and clinical factors associated with boarding.

Results: There were 1746 mental health visits and 386 (22%) visits had length of stay >24 h. In the mul-
tivariate logistic regression model, factors associated with boarding included: private insurance (OR 1.59,
95% CI 1.15, 2.19) and having both private and public insurance (OR 1.68, 95% CI 1.16, 2.43) relative to
public insurance; presentation during a school month (OR 2.17, 95% CI 1.30, 3.63); physical or chemical
restraint use (OR 4.80, 95% CI 2.61, 8.84); comorbid autism or developmental delay (OR 1.82, 95% CI 1.35,
2.46); prior psychiatric hospitalization (OR 2.55, 95% CI 1.93, 3.36); and reasons for presentation of agi-
tation, aggression, or homicidal ideation (OR 2.76, 95% CI 1.40, 5.45), depression, self-injury, or suicidal
ideation (OR 2.79, 95% CI 1.45, 5.40), and bipolar, mania, or psychosis (OR 5.78, 95% CI 2.36, 14.09) rel-
ative to anxiety.

Conclusions: Insurance status, presentation month, restraint use, autism or developmental delay comor-
bidity, prior psychiatric hospitalization, and reason for presentation are associated with pediatric mental
health ED boarding. Resources should be directed to improve the mental health care system for children

with identified risk factors for boarding.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

Mental health disorders among children are common, with at
least 1 in 8 children experiencing a mental health condition in a
given year [1,2]. Pediatric mental health visits to the emergency
department (ED) are rising over time and have a longer length of
stay (LOS) than visits for non-mental health conditions [3-5].
When children require intensive psychiatric care, they may board
in the ED or on the inpatient pediatric unit for a prolonged time
period while awaiting appropriate psychiatric placement [6,7].
Boarding for ED mental health visits has been defined as a
LOS > 24 h [8,9]. While boarding, patients typically receive little
to no directed acute mental health care, such as counseling or med-
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ication management, and overcrowding by boarders may impact
the ability to care for other patients [10-13]. From 2001 to 2008,
a national sample estimated that 7% of pediatric mental health
ED visits exceeded 24 h, with prolonged visits increasing over time
[5]. ED boarding demonstrates inadequate capacity in the pediatric
mental health system to serve the demand for acute mental health
services, and will require system-wide reforms to address [12].
Identification of the particular subgroups at highest risk for ED
boarding may reveal focused targets for improvements to the pedi-
atric mental health care system.

Factors that have been previously associated with longer ED
length of stay for pediatric mental health visits include female
seX, uninsured status, history of autism or developmental delay,
history of self-harm, severe suicidal ideation (defined as having
both plan and intent), psychosis, and presentation during school
months [6,14]. The current prevalence and risk factors for pro-
longed ED LOS (over 24 h) are less well known, and have likely
changed over time with changes in the prevalence of mental health
conditions and access to mental health services. The objectives of
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our study are to determine the current prevalence of psychiatric
boarding, defined as ED LOS > 24 h, and to identify demographic
and clinical risk factors associated with boarding among children
presenting to the ED with mental health emergencies.

2. Methods
2.1. Study design and setting

We conducted a retrospective cohort analysis of pediatric men-
tal health ED visits at an urban tertiary care children’s hospital
from January 1, 2016 to December 31, 2016 to determine the
prevalence of boarding and the risk factors associated with pro-
longed ED LOS. The hospital has approximately 400 inpatient med-
ical beds, a 16-bed inpatient pediatric psychiatric unit, and a 12-
bed affiliated community-based acute treatment (CBAT) unit on a
different campus. Social workers who specialize in mental health
care staff the ED 24 h per day. This study was approved by our hos-
pital’s institutional review board.

2.2. Study population

We identified mental health ED visits by the presence of any
International Classification of Diseases, Tenth Edition, Clinical
Modification (ICD-10-CM) discharge code for a mental health con-
dition (F20-69, F90-99, R45 except R45.82, R46.81, R46.89, Z91.83),
adapted from prior work on pediatric mental health ED visits
[4,14-16]. Visits were included for children 5-18 years old, as men-
tal health diagnoses are uncommon in infants and toddlers, and
this age range has been used in prior studies of pediatric ED mental
health utilization [4,17,18]. Visits were excluded if the primary
reason for presentation to the ED was for a physical rather than
mental health complaint, based on review of the ED physician elec-
tronic medical record (EMR).

2.3. Measurements

We collected data on patient demographics (sex, age, race/eth-
nicity, insurance), timing of presentation (time of day, day of week,
calendar month), clinical characteristics (reason for presentation,
history of autism or developmental delay, presence of a chronic
medical condition, current outpatient mental health care, prior
psychiatric hospitalization, prior mental health ED visit within
1 year), physical or chemical restraint use, diagnostic testing per-
formed, and disposition from the ED. Study data were collected
and managed using REDCap electronic data capture tools hosted
at our institution [19].

Age was categorized into 5-8, 9-12, 13-15, and 16-18 years
old. Timing of ED presentation was categorized by ED check-in
time based on common provider shift times as follows: daytime
from 7 AM-2:59 PM, evening from 3 PM-10:59 PM, and overnight
from 11 PM-6:59 AM. A visit during a school month was defined as
September through June, based on local school calendars [20]. We
defined a mental health visit as a repeat visit if the patient had
been seen in our ED within 1 year with an ICD-10 mental health
discharge diagnosis.

We grouped the primary reason for presentation, as documented
in the ED physician EMR, into five clinical diagnosis categories: 1)
anxiety; 2) aggression, agitation, or homicidal ideation; 3) depres-
sion, self-injury, or suicidal ideation; 4) bipolar, mania, or psychosis;
and 5) other mental health conditions (e.g. attention-deficit/hyper
activity disorder, eating disorders, tic disorders, etc.), which were
adapted from prior classification schemes [5,16,21]. If more than
one reason for presentation was listed, we considered the reason
listed first to be the primary reason for presentation. Current outpa-
tient mental health care was defined broadly to include existing care
with psychiatrists, psychologists, or other mental health clinicians.

Patients whose current outpatient care was not documented were
categorized as having no current outpatient care. Patients with no
documentation of prior psychiatric hospitalizations were catego-
rized as having no prior psychiatric hospitalization. If a discrepancy
existed between the trainee and attending note, the trainee note
was considered the definitive data, as these typically had more
detail available. When any history elements were absent from
physician notes, we reviewed psychiatric social work records as a
secondary source of information.

We were unable to clearly distinguish oral chemical restraints
from scheduled oral maintenance medications in the medication
administration record. Thus chemical restraint use was narrowly
defined as intramuscular (IM) or intravenous (IV) administration
of diphenhydramine, lorazepam, olanzapine, or haloperidol, which
are the medications most commonly used in our ED for this pur-
pose. Use of chemical and physical restraints was combined into
a general category of restraint use, given the infrequency of
restraint use.

At our hospital, mental health patients awaiting inpatient or
CBAT psychiatric bed placement may be admitted to the inpatient
medical unit for continued boarding if no appropriate placement is
found after 2 searches, which is generally after the patient has been
in the ED for over 24 h. Disposition for mental health patients from
the ED was categorized into the following categories: 1) inpatient
psychiatric admission at our hospital; 2) medical floor admission
(for medical reason vs. continued boarding awaiting psychiatric
bed placement); 3) transfer to inpatient psychiatric facility; 4)
transfer to CBAT; 5) discharge home with follow up at a partial
hospital program; 6) discharge to a residential facility; and 7) dis-
charge home with outpatient care.

The primary outcome measure was an ED LOS > 24 h, as mea-
sured by the difference between check-in and check-out times.

2.4. Data analysis

Descriptive statistics were calculated for demographics, clinical
characteristics, diagnostic testing, and restraint use. Median LOS in
hours with interquartile ranges (IQR) was calculated for all mental
health patients and for each demographic and clinical subgroup.
Frequencies of visit characteristics were determined for visits with
LOS<24h and > 24 h. To identify risk factors associated with
boarding, we conducted logistic regression analyses, calculating
odds ratios (OR) with 95% confidence intervals (CI). For the multi-
variate regression model, we selected variables hypothesized to be
predictive of ED LOS > 24 h based on clinical plausibility and prior
literature. Disposition was included in the univariate, but not the
multivariate analysis, as this variable is collinear with LOS. The
predictors we examined included: sex, age group (referent 5-
8 years), race/ethnicity (referent white/non-Hispanic), insurance
type (referent public insurance), time of day (referent daytime),
day of week, school month, reason for presentation (referent anx-
iety, chosen based on having the shortest LOS), IM/IV chemical or
physical restraint use, autism or developmental delay, chronic
medical condition, current outpatient mental health care, prior
psychiatric hospitalization, and prior mental health ED visit within
1 year [5,6,14,22,23]. All analyses were conducted in Stata version
13.0 (StataCorp, College Station, TX).

3. Results

There were 1746 mental health ED visits identified for children
5-18 years old in 2016. The age group of 13-15years old
accounted for the largest proportion (35%), and 45% had public
insurance (Table 1). Diagnostic evaluation performed during men-
tal health ED visits included urine testing (hCG or urine toxicologic
screening) in 73% of visits, serum laboratory testing in 21% of visits,
electrocardiogram in 75% of visits, and head imaging (head



Table 1
Demographic and clinical characteristics of mental health visits, 2016.
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Visit characteristic Visits (%) Median length
N=1746 of stay in
hours (IQR)
Sex
Female 897 (51%) 6.8 (4.4, 21.3)
Male 849 (49%) 7.0 (44, 23.3)
Age group
5-8 214 (12%) 5.6 (3.9, 18.7)
9-12 475 (27%) 6.4 (4.3, 23.3)
13-15 607 (35%) 7.3 (4.7,23.2)
16-18 450 (26%) 7.5 (4.4, 20.5)
Race/ethnicity
White/non-Hispanic 881 (50%) 6.8 (4.5, 22.8)
Black/non-Hispanic 354 (20%) 6.8 (44, 21.8)
Hispanic 210 (12%) 7.2 (4.3, 24.0)
Other 301 (17%) 7.0 (4.3, 20.7)
Insurance type
Public 777 (45%) 6.4 (4.2, 20.6)
Private 731 (42%) 6.9 (4.5, 22.0)
Both 236 (14%) 9.0 (4.8, 27.8)
Uninsured 2 (0.1%) 5.8(2.6,9.1)
Time of day
Day (7 AM-2:59 PM) 748 (43%) 6.9 (4.9, 23.6)
Evening (3 PM-10:59 PM) 848 (49%) 6.7 (4.1, 22.0)
Overnight (11 PM-6:59 AM) 150 (9%) 7.8 (3.8, 14.9)
Day of week
Weekday 1474 (84%) 7.0 (4.4, 22.0)
Weekend 272 (16%) 6.2 (4.3, 24.0)
School month
Yes 1574 (90%) 7.1 (4.5, 23.1)
No 172 (10%) 5.6 (3.6, 15.8)
Reason for presentation
Anxiety 143 (8%) 5.0 (3.5,7.8)
Aggression, agitation, homicidal 645 (37%) 7.0 (4.4,26.1)
Depression, self-injury, suicidal 707 (40%) 8.3(5.9,23.1)
Bipolar, mania, psychosis 46 (3%) 18.3 (6.8, 31.9)
Other mental health condition 205 (12%) 5.6 (3.8,8.5)
Chemical IV/IM or physical restraint
Used 54 (3%) 27.4 (14.6, 52.8)

Not used

Autism or developmental delay
Present

Not present

Chronic medical condition
Present
Not present

Outpatient psychiatric care
Yes
No
Not documented

Prior psychiatric hospitalization
Yes
No
Not documented

Prior psychiatric ED visit within 1 year

Yes
No

Disposition

Admission to psychiatric unit

Admission to pediatrics (medical)

Admission to pediatrics
(boarding)

Transfer to inpatient psychiatric
unit

Transfer to community-based
acute treatment (CBAT)
Residential facility

Discharge to partial program
Discharge home

1692 (97%)

351 (20%)
1395 (80%)

786 (45%)
960 (55%)

1150 (66%)
326 (19%)
270 (15%)

649 (37%)
599 (34%)
498 (29%)

481 (28%)
1265 (72%)

24 (1%)
83 (5%)
153 (9%)

254 (15%)
157 (9%)
63 (4%)

212 (12%)
800 (46%)

6.6 (4.4, 21.5)

8.0 (4.9, 27.5)
6.6 (4.3, 20.9)

6.6 (4.4, 20.6)
7.0 (44, 23.5)

8.1 (4.8, 24.5)
6.0 (4.4, 15.4)
5.3 (3.3, 8.9)

14.1 (5.3, 29.4)
6.6 (4.5,20.1)
5.3 (3.6, 8.5)

9.9 (4.8, 26.4)
6.4 (4.3,20.3)

22.2 (9.9, 30.8)
47 (34,6.1)
413 (264, 54.2)

24.1 (149, 31.7)
233 (18.8, 38.5)
5.0 (3.4, 8.1)

5.7 (4.3, 7.9)
5.0 (3.6,7.2)

computed tomography or brain magnetic resonance imaging) in 1%
of visits. Mental health patients cumulatively spent 49,853 h in the
ED, and 7949 of those hours were accrued after an initial 24-hour
stay. The median ED LOS for mental health visits was 6.9 h (IQR 4.4,
22.3) (Fig. 1A), while the median ED LOS for non-mental health vis-
its was 3.4 h (IQR 2.1, 5.2). The median ED LOS for mental health
visits resulting in admission to our hospital’s inpatient psychiatric
unit was 22.2 h (IQR 9.9, 30.8), and the median ED LOS for transfer
to another institution’s inpatient psychiatric unit was 24.1 h (IQR
14.9, 31.7). There were 153 visits (9%) resulting in admission to
the medical unit at our hospital to continue boarding while await-
ing psychiatric bed placement, with a median ED LOS of 41.3 h (IQR
26.4, 54.2). These children experienced a median length of stay in
the inpatient medical unit (excluding ED time) of 3.0 days, with a
mean of 4.1 days, and a maximum of 45.9 days (Fig. 1B).

There were 1360 visits (78%) with LOS <24 h and 386 visits
(22%) with LOS > 24 h (Table 2). LOS > 48 h accounted for 133 vis-
its (7.6%), including the longest LOS of 185.0 h. Of the 588 ED visits
requiring a higher level of psychiatric care (admission or transfer to
a psychiatric inpatient unit, transfer to CBAT, or admission to the
medical unit for boarding awaiting psychiatric placement), 339 vis-
its (58%) had LOS > 24 h. In the multivariate logistic regression
analysis (Table 3), having private insurance alone (OR 1.59, 95%
CI 1.15, 2.19) and having both private and public health insurance
plans (OR 1.68, 95% CI 1.16, 2.43) relative to public insurance alone
was associated with ED LOS > 24 h. Compared to visits for anxiety,
there was an increased odds for LOS > 24 h for visits with a reason
for presentation of agitation, aggression, or homicidal ideation (OR
2.76, 95% CI 1.40, 5.45); depression, self-injury, or suicidal ideation
(OR 2.79, 95% CI 1.45, 5.40); and bipolar, mania, or psychosis (OR
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Fig. 1. A. Distribution of emergency department length of stay in hours for mental
health visits.B. Distribution of hospital length of stay in days for patients admitted
to the medical unit for boarding awaiting psychiatric placement.
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5.78, 95% CI 2.36, 14.09). There was an increased odds for
LOS > 24 h for visits during school months (OR 2.17, 95% CI 1.30,
3.63), with restraint use (OR 4.80, 95% CI 2.61, 8.84), history of aut-
ism or developmental delay (OR 1.82, 95% CI 1.35, 2.46), and prior
psychiatric hospitalization (OR 2.55, 95% CI 1.93, 3.36).

4. Discussion

ED boarding of mental health patients demonstrates that there
are insufficient systems-level resources to care for a growing pop-
ulation of children requiring acute mental health services. Our
study of pediatric mental health visits to an urban tertiary care
children’s hospital determined that nearly a quarter (22%) of men-
tal health visits had an ED LOS >24h, including 7.6% with
LOS > 48 h. Factors associated with ED boarding include patient
insurance status, presentation during school months, the specific
mental health reason for presentation, chemical or physical
restraint use, presence of autism or developmental delay, and prior
psychiatric hospitalization. Restraint use and prior psychiatric hos-
pitalization have not been previously described as risk factors for
ED boarding of pediatric mental health patients. Understanding
the populations at greatest risk for ED boarding is necessary to
work towards improving ED care and the broader mental health
systems for these patients. While systems solutions are pursued,
the individual ED provider can use this information to set family
expectations for length of stay, work to create a safe ED environ-
ment for children who are expected to board (e.g. employ room
safety checklists to remove potentially dangerous medical equip-
ment), and strive to make care for mental health boarders more
patient-centered (e.g. setting consistent behavioral expectations
and easing transitions at change of shift).

The proportion of pediatric mental health patients who boarded
in our ED was substantially larger than the 7% reported in a
national sample from 2001 to 2008 [5]. A study of ED boarding
in 2007-2008 at our institution (which defined boarding as
LOS > 12 h, placement not obtained until the day after psychiatric
consult, or medical record designation of boarding) reported 34%
of pediatric mental health patients requiring inpatient psychiatric
placement boarded in the ED [6]. In our current study, 58% of pedi-
atric mental health visits requiring a higher level of care (inpatient
psychiatric hospitalization, CBAT, or admission to the medical unit
awaiting psychiatric placement) had an ED LOS > 24 h, demon-
strating how boarding has increased over time.

Our findings also highlight the impact of insurance coverage, as
individuals with public insurance were at a decreased risk for pro-
longed LOS. This may be due comprehensive public mental health
benefits in Massachusetts that include mobile crisis intervention,
in-home therapy, and intensive care coordination [24]. Parents of
children in Massachusetts with public insurance have reported
shorter wait times (2-6 months) for an outpatient psychiatric
appointment compared to parents of children with private insur-
ance coverage (4-9 months) [25]. In contrast, adult mental health
patients in Massachusetts with public insurance have an increased
likelihood of a prolonged ED LOS > 24 h relative to those with pri-
vate insurance [8,9]. Efforts to implement mental health parity and
improve coverage for mental health conditions across all health
plans should continue.

We found that certain mental health reasons for presentation
were associated with ED boarding. Prior studies have focused on
diagnosis categories rather than reasons for presentation, but simi-
larly found longer ED LOS for pediatric patients with bipolar disor-
der, psychoses, major depression, and suicidal ideation, relative to
anxiety [14,26]. Mental health ED visits have a well described sea-
sonality, and increased boarding during school months may be sec-
ondary to greater visit numbers while children are experiencing
more life stressors in school [17,27,28]. Use of chemical and physical

restraints has been associated with prolonged LOS for mental health
patients in general EDs, but has not previously been known as a risk
factor for boarding of pediatric mental health patients [23,29,30].
Difficulty in psychiatric bed placement for these individuals may
be due to “reverse triage,” with psychiatric units selecting less acute
patients for admission due to decreased nursing requirements and
fewer challenges to the therapeutic milieu [6]. Autism and develop-
mental delay continue to be associated with ED boarding, as there
are limited placements available with the specialized expertise
and resources required to care for these children [6].

While our study did not delineate the time spent for medical
clearance before psychiatric evaluation, prior work has found that
medical clearance accounts for only a small proportion (10.5%) of
total ED LOS. In particular, for patients who are admitted or trans-
ferred, the majority of the visit time is spent between the disposi-
tion decision and discharge, indicating that placement issues are
the major contributor to ED LOS [8,29]. While patients are boarding
in the ED, typically little to no acute mental health care is provided.
In a survey of emergency physicians, 62% indicated no psychiatric
services are delivered for ED psychiatric boarders [11]. A study of 2
pediatric EDs demonstrated <15% of mental health visits provided
crisis intervention or pharmacological care [10]. Boarding can also
lead to ED overcrowding, reducing the capacity to care for medical
patients [13,31]. When considering the total ED patient-hours for
mental health patients in 2016, we estimated that if all mental
health visits could have been reduced to 24 h or less, 2338 addi-
tional medical visits per year (6.4 visits per day), could have been
seen (using a median LOS for medical visits of 3.4 h, the median in
our ED). Overall, boarding requires prolonged use of ED resources,
while yielding relatively little value in terms of the mental health
care provided.

In our study, patients admitted to the medical unit for boarding
awaiting psychiatric placement had a median stay of 4.1 days.
Inpatient boarders are also less likely to receive counseling or psy-
chiatric medications than patients admitted to inpatient psychi-
atric hospitals [32]. The delivery of supportive and cognitive
behavioral therapy, psychotropic medications, and behavioral
plans has resulted in modest clinical improvement for boarders
on the pediatric unit of our hospital [33]. Expansion of such ser-
vices to patients with long LOS may represent an opportunity for
improved care.

There are several potential strategies to reduce psychiatric ED
boarding, such as implementing novel ED staffing models and
diverting referrals to alternative settings that provide acute mental
health care. Interventions that add mental health staff, such as
child psychiatrists, mental health social workers, or dedicated
mental health nurses to pediatric EDs have been shown to reduce
LOS, decrease admissions without changes to return visit rates, and
decrease restraint use among mental health patients [34,35].
Opening a regional dedicated emergency psychiatric facility, func-
tioning as a stand-alone ED that can provide up to 24 h of intensive
treatment, has been found to decrease boarding times in surround-
ing community EDs [36]. Population health management
approaches, rather than fee-for-service models, may provide
increased financial incentives for prevention and coordination of
chronic mental illness that would prevent costly, low-value ED
stays [37]. Improved access to outpatient services, particularly
for at-risk populations, may decrease mental health crises that
would otherwise require ED evaluation and inpatient admission.
Potential avenues for advocacy and legislation include increased
funding for school- and community-based services, inpatient men-
tal health services, and need-based coverage rather than fixed lim-
its [38]. Future research should aim to correlate ED mental health
LOS with availability of regional psychiatric services.

Our study has several limitations. As the study was performed
at a single academic center, ED LOS may be affected by local
availability of outpatient and inpatient pediatric mental health
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Table 2
Univariate analysis of factors associated with length of stay (LOS) > 24 hours for mental health visits.
Visit characteristic Visits with LOS <24 h (%) Visits with LOS > 24 h (%) Odds ratio for LOS > 24 h (95% CI)
N =1360 N =386
Sex
Female 712 (79%) 185 (21%) Reference
Male 648 (76%) 201 (24%) 1.19 (0.95-1.50)
Age group
5-8 171 (80%) 43 (20%) Reference
9-12 363 (76%) 112 (24%) 1.23 (0.83-1.82)
13-15 468 (77%) 139 (23%) 1.18 (0.80-1.73)
16-18 358 (80%) 92 (20%) 1.02 (0.68-1.53)
Race/ethnicity
White/non-Hispanic 683 (78%) 198 (22%) Reference
Black/non-Hispanic 276 (78%) 78 (22%) 0.97 (0.72-1.31)
Hispanic 157 (75%) 53 (25%) 1.16 (0.82-1.65)
Other 244 (81%) 57 (19%) 0.81 (0.58-1.12)
Insurance type
Public 620 (80%) 157 (20%) Reference
Private 573 (78%) 158 (22%) 1.09 (0.85-1.40)
Both 165 (70%) 71 (30%) 1.70 (1.22-2.36)
Uninsured 2 (100%) 0 (0%) -
Time of day
Day (7 AM-2:59 PM) 566 (76%) 182 (24%) Reference
Evening (3 PM-10:59 PM) 664 (78%) 184 (22%) 0.86 (0.68-1.09)
Overnight (11 PM-6:59 AM) 130 (87%) 20 (13%) 0.32 (0.27-0.38)
Day of week
Weekday 1156 (78%) 318 (22%) Reference
Weekend 204 (75%) 68 (25%) 1.21 (0.90-1.64)
School month
Yes 1208 (77%) 366 (23%) 2.30 (1.42-3.72)
No 152 (88%) 20 (11%) Reference
Reason for presentation
Anxiety 132 (92%) 1(8%) Reference
Aggression, agitation, homicidal 466 (72%) 179 (28%) 4.61 (2.43-8.73)"
Depression, self-injury, suicidal 546 (77%) 161 (23%) 3.54(1.87-6.71)
Bipolar, mania, psychosis 28 (61%) 18 (39/) 7.71 (3.28-18.12)
Other mental health condition 188 (92%) 7 (8%) 1.09 (0.49-2.40)
Chemical IV/IM or physical restraint
Used 21 (39%) 33 (61%) 5.96 (3.41-10.43)
Not used 1339 (79%) 353 (21%) Reference
Autism or developmental delay
Present 237 (68%) 114 (32%) 1.99 (1.53-2.57)
Not present 1123 (81%) 272 (19%) Reference
Chronic medical condition
Present 629 (80%) 157 (20%) 0.80 (0.63-1.00)
Not present 731 (76%) 229 (24%) Reference
Outpatient mental health care
Yes 852 (74%) 298 (26%) 1.76 (1.28-2.43)
No 272 (83%) 54 (17%) Reference
Not documented 236 (87%) 34 (13%) 0.73 (0.46-1.15)
Prior psychiatric hospitalization
Yes 427 (66%) 222 (34%) 2.29 (1.76-2.97)
No 488 (81%) 111 (19%) Reference
Not documented 445 (89%) 53 (11%) 0.52 (0.37-0.74)
Prior mental health ED visit within 1 year
Yes 336 (70%) 145 (30%) 1.83 (1.44-2.33)
No 1024 (81%) 241 (19%) Reference
Disposition
Admission to psychiatric unit 14 (58%) 10 (424) Reference
Admission to pediatrics (medical) 80 (96%) 3 (4%) 0.05 (0.01-0.21)
Admission to pediatrics (boarding) 26 (17%) 127 (83%) 6.84 (2.74-17.07)
Transfer to inpatient psychiatric unit 123 (48%) 131 (51%) 1.49 (0.64-3.48)
Transfer to community-based acute treatment (CBAT) 86 (55%) 71 (45%) 1.16 (0.48-2.76)
Residential facility 7 (90%) 6 (107) 0.15 (0.05-0.47)
Discharge to partial program 201 (95%) 1 (5%) 0.08 (0.03-0.21)
Discharge home 773 (97%) 7 (3%) 0.05 (0.02-0.12)

" Denotes statistical significance (P < 0.05).
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Table 3

Multivariate regression analysis for factors associated with length of stay (LOS) > 24 h for mental health visits.

Visit characteristic Visits with LOS <24 h (%) N=1358

Visits with LOS > 24 h (%) N = 386 OR for LOS > 24 h (95% CI)

Sex
Female 711 (79%)
Male 647 (76%)
Age group
5-8 170 (80%)
9-12 363 (76%)
13-15 468 (77%)
16-18 357 (80%)
Race/ethnicity
White/non-Hispanic 683 (78%)
Black/non-Hispanic 275 (78%)
Hispanic 157 (75%)
Other 243 (81%)
Insurance type”
Public 620 (80%)
Private 573 (78%)
Both 165 (70%)
Overnight
Yes (11 PM-6:59 AM) 129 (87%)

No (7 AM-10:59 PM)

School month
Yes 1206 (77%)
No 152 (88%)

1229 (77%)

Reason for presentation

Anxiety 131 (92%)
Aggression, agitation, homicidal 466 (72%)
Depression, self-injury, suicidal 545 (77%)
Bipolar, mania, psychosis 28 (61%)
Other mental health condition 188 (92%)

Chemical IV/IM or physical restraint
Used 21 (39%)
Not used 1337 (79%)

Autism or developmental delay
Present
Not present

237 (68%)
1121 (80%)
Chronic medical condition

Present
Not Present

628 (80%)
730 (76%)
Outpatient mental health care

Yes 851 (74%)
No/not documented 507 (85%)

Prior psychiatric hospitalization
Yes 426 (66%)

No/not documented 932 (85%)
Prior mental health ED visit within 1 year

Yes 336 (70%)

No 1002 (81%)

185 (21%)
201 (24%)

Reference
1.02 (0.78, 1.35)

3 (20%) Reference
112 (24%) 1.15 (0.74, 1.80)
39 (23%) 1.12 (0.71, 1.76)
92 (20%) 1.06 (0.65, 1.73)

198 (22%) Reference
8 (22%) 0.99 (0.70, 1.41)

3 (25%) 1.41 (0.93, 2.13)

7 (19%) 0.84 (0.58, 1.22)

157 (20%) Reference
158 (22%) 1.59 (1.15, 2.19)*
71 (30%) 1.68 (1.16, 2.43)*
20 (13%) 0.62 (0.37, 1.04)

366 (23%) Reference

2.17 (1.30, 3.63)"

366 (23%)
2%) Reference

20 (12%
11 (8%)

179 (28%)
161 (23%)

Reference
2.76 (1.40, 5.45)"
2.79 (1.45, 5.40)"

18 (39%) 5.78 (2.36, 14.09)"
17 (8%) 0.84 (0.37, 1.90)
33 (61%) 4.80 (2.61, 8.84)"

353 (21%) Reference

114 (32%)
272 (20%)

1.82 (1.35, 2.46)"
Reference

157 (20%)
229 (24%)

0.83 (0.65, 1.07)
Reference

298 (26%)
88 (15%)

1.30 (0.97, 1.75)
Reference

222 (34%)
164 (15%)

2.55 (1.93, 3.36)"
Reference

145 (30%)
241 (19%)

1.31 (0.99, 1.74)
Reference

* Only two patients were uninsured, and these were excluded from the analysis.
" Denotes statistical significance (P < 0.05).

services and local mental health initiatives, which may limit gen-
eralizability. However, the variables studied are not available in
national datasets of pediatric ED visits, limiting the ability to per-
form a similar analysis on a national scale. As the rate of unmet
pediatric mental health care needs is lower in Massachusetts rel-
ative to other states, with comprehensive public mental health
benefits, we would expect even greater ED mental health utiliza-
tion and a higher prevalence of ED boarding in states without
such services available [24, 39]. The use of ICD codes to identify
mental health visits may result in misclassification, as some men-
tal health visits may not have been captured by our ICD scheme.
We were not able to accurately determine which oral medications
were given for chemical restraint; therefore, our analysis of
restraint use was limited to IV/IM and physical restraints. With
a retrospective design, not all variables were reported for all
patients, particularly for documentation of current outpatient

mental health care and prior hospitalizations; however, we
addressed missing data with a uniform approach. As the exact
time of medical clearance was not documented, we were unable
to determine the proportion of the visits spent on medical
clearance.

5. Conclusions

Nearly one quarter of children presenting to the ED with a men-
tal health emergency boarded in the ED with a LOS > 24 h. Risk fac-
tors associated with boarding include patient insurance status,
visit timing during school months, the reason for presentation,
ED restraint use, presence of autism or developmental delay, and
prior psychiatric hospitalization. Future study should include
intervention-based trials that aim to reduce mental health board-
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ing among these populations and facilitate access to definitive
mental health care. The findings from this study may inform tar-
geted improvements in the pediatric mental health system.
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