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Abstract

Objectives: Focused research on pediatric agitation is lacking despite being a com-
mon mental and behavioral health (MBH) emergency. Prevalence of pediatric agitation
remains unknown, and prior reports may have underestimated the rate of restraint
use for pediatric agitation. This is the largest study to provide a focused evaluation
of the prevalence and predictors of pediatric agitation and restraint use as well as
the emergency department (ED) length of stay (LOS) and admission rates for agitated
patients.

Methods: We reviewed records of patients aged <18 years with MBH needs who vis-
ited the pediatric ED of a tertiary care hospital during a 3-year-period. We identified
and ascertained agitated/aggressive patients using documented signs/symptomes, Inter-
national Classification of Diseases, Tenth Revision codes, and Behavioral Activity Rating
Scale scores. We performed descriptive and multivariable analyses using SAS 9.4 (SAS
Institute).

Results: Of 10,172 patients with MBH needs, 1408 (13.8%) were agitated/aggressive.
Of these (n = 1408), 63.7% were boys, and the mean age was 11.9 years. Among agi-
tated patients, the prevalence of restraint use was 28.7%, with a predominance of
pharmacologic restraint with atypical antipsychotics. Non-Hispanic Blacks were more
likely to be agitated (adjusted odd ratio [aOR], 1.8; 95% Cl, 1.2-2.7), but not restrained
(aOR, 0.8; 95% Cl, 0.3-1.8). Predictors of restraint use include history of attention
deficit hyperactivity disorder (aOR, 2.2; 95% Cl, 1.5-3.3), autism (aOR, 2.9; 95% ClI,
1.9-4.5), conduct disorder (aOR, 1.7; 95% ClI, 1.2-2.5), psychosis (aOR, 14.3; 95% ClI,
2.5-271.8), and substance use/overdose states (aOR, 1.9; Cl, 1.2-3.2). Restrained agi-
tated patients had longer ED LOS (8.4 vs 5.0 hours; P < 0.0001) and higher admission
rates (aOR, 2.6; 95% Cl, 2.0-3.5). Depression (aOR, 0.4; 95% Cl,0.3-0.5) and suicidality
(aOR,0.2; 95% Cl, 0.1-0.3) were protective against agitation and restraint use.

Supervising Editor: Bernard Chang, MD, PhD.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. JACEP Open published by Wiley Periodicals LLC on behalf of American College of Emergency Physicians.

JACEP Open 2022;3:€12766.
https://doi.org/10.1002/emp2.12766

wileyonlinelibrary.com/journal/emp2 | 10f 10


https://orcid.org/0000-0001-7903-9597
mailto:Matthias.Manuel@UTSouthwestern.edu
https://www.icmje.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/emp2
https://doi.org/10.1002/emp2.12766

MANUEL ET AL.

KEYWORDS

1 | INTRODUCTION

1.1 | Background

Acute agitation is a common and challenging behavioral health emer-
gency seen in the acute care setting.2~3 The agitated child or adoles-
cent poses a significant risk to self, staff, parent(s), and others.*> Acute
agitation canresult in significant care disruption, property destruction,
and unnecessary resource use.® Therefore, anticipation, prompt recog-
nition, and early intervention are needed to avoid significant injuries
and process disruption from behavioral escalation.®

Typically, a child with mental and behavioral health (MBH) needs
may present to the emergency department (ED) acutely agitated or
become agitated while in the ED. The standard ED setting is not
well suited for the mentally ill or agitated patient.”8 Rooms are gen-
erally compact and restrictive, and the environment is frequently
noisy, stressful, and overstimulating with limited access to therapeu-
tic spaces.*” Agitated children in the ED are usually in prolonged crisis
mode due to constant surveillance and restriction of usual freedom
and activities of daily living. These factors may cause significant mood
disruption and behavioral escalation in at-risk patients.

A survey of 38 North American academic children’s hospitals
showed that >80% of respondents encountered an agitated patient
at least once a month.> Another national survey of pediatric emer-
gency physicians showed that more than three-fourths experience 1 or
more verbal threats per week, 77% reported 1 or more physical attacks
annually, and 25% reported actual staff injury.” A majority of these
assaults were from agitated patients and caregivers.”~12

Unfortunately, many ED physicians lack the appropriate training and
resources to proactively address acute agitation to avoid behavioral
escalation, injuries, and use of restraint.*”:1314 Only a third of hospi-
tals have a formalized training process for physicians, and there is a
lack of consensus standard of care for the agitated child in the acute
care setting.!® Treatment decisions are usually reactive rather than
anticipatory and often depend on the provider’s comfort rather than
an evidence-based approach to care.* Until recently, there was only 1
solution for the agitated patient in the ED, “to restrain and medicate.”*°

Despite its significance, literature on the agitated pediatric patient
is sparse. The true prevalence of pediatric agitation remains unknown.
Until recently,’® there were no clear evidence-based guidelines for the

management of acutely agitated children, leading to significant prac-

Conclusion: Prevalence of acute agitation and restraint use in pediatric EDs may be
much higher than previously reported. Predictors of acute agitation and restraint use
among MBH patients were consistent with prior reports. Restrained agitated patients
had longer ED LOS and higher admission rates.

aggression, agitation, emergency department, pediatric agitation, prevalence, restraint

tice variation. Prior management recommendations were mostly based

on expert opinions and adaptations from adult populations.

1.2 | Importance and goals

Prior studies, most of which are limited by sample size, have estimated
the prevalence of acute agitation (2.0%-12.0%) based on restraint use
rates in the acute care settings.’6"1? This inferential statistic likely
underestimates the true prevalence because the majority of pediatric
agitations are de-escalated without restraint use. Furthermore, the
prevalence of restraint use in the acute care setting may also have been
underreported through the inclusion of all MBH visits to the ED in its
calculation.

This study provides a relatively robust and focused review of the
experience of acutely agitated patients seen in the pediatric ED (PED).
We believe our study is the largest single-center study to provide a
focused descriptive report of the prevalence, demographic and clini-
cal characteristics, and care provided for agitated pediatric patients
with MBH needs in the PED. In addition, the design and conduct of
the study potentially addresses some of the methodologic and analytic
issues observed in prior studies.

The primary objective of this study was to evaluate the prevalence
and predictors of acute agitation and restraint use among agitated
pediatric patients in the PED. Secondarily, we evaluated ED visit pat-
tern, length of stay (LOS), and admission rates for these agitated

pediatric patients.

2 | METHODS

2.1 | Study design and setting

This is a retrospective observational study involving chart review of
patients aged <18 years who presented to the PED from January 2017
to December 2019 with MBH needs. This study was approved by the
institutional review board under waiver of consent. The University of
Texas Southwestern Children’s Health System is a premier pediatric
tertiary health care system in urban North Texas. Our busy PED is
the only level 1 trauma center in North Texas, with an annual vol-
ume of >170,000 visits before the pandemic. This is 1 of the highest
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volumes and most diverse population of patients nationwide. As a
major provider of MBH services to a diverse population of patients with
mental health needs in North Texas, we receive referrals from all of
North Texas and neighboring states.
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Institutional agitation guideline and care

Institutionally, MBH patients presenting to the PED are first screened
and stabilized by a PED provider before making further evalua-
tion to determine and exclude an underlying medical cause of the
patient’s symptoms. Thereafter, the mental health assessment team
(MHAT; a team of psychiatrists and trained psychiatric social work-
ers) are consulted for further evaluation, risk assessment, need for
treatment, and determination of disposition. Typically, all patients
visiting the ED with MBH concerns are seen and evaluated by the
MHAT.

Specifically for acutely agitated and disruptive patients, the hospi-
tal has established an agitation management guideline and a behavioral
emergency response team (BERT) to provide a systematic and predic-
tive approach to caring for the agitated child. The BERT is a strategic
multidisciplinary collaborative (comprising the patient’s bedside nurse,
on-site clinical provider, administrative supervisor, psychiatry consul-
tant, social work staff, a psychiatry registered nurse, a pharmacist, and
security personnel) that proactively responds to agitation concerns,
assists in diffusing an escalating patient, and facilitates the use of the
least restrictive interventions where non-pharmacologic de-escalation
strategies fail.2 For severely agitated patients with significant safety
concerns as determined by the BERT using the validated Behavioral
Activity Rating Scale (BARS) score (5 = mild agitation, 6 = moderate
agitation, and 7 = severe agitation),?! a collaborative decision by the
BERT is required for physical or pharmacologic restraint use in line
with the agitation guideline. Restrained patients are monitored and re-
evaluated frequently, with real-time documentation of events during
restraint. The guideline, which includes a list of protocolized medica-
tions used for agitation care, is included as part of the supplementary
materials.

2.3 | Study definitions

We defined acute agitation as a verbal and/or motor restlessness
associated with a feeling of inner tension and often accompanied
by irritability and a predisposition to aggression or violence.222 We
considered the acutely agitated patient as one who presented to
the ED with a complaint of agitation/aggression or who became agi-
tated/aggressive while boarding in the ED (Figures 1 and 3). Restraints
were either physical or pharmacological. Pharmacologic restraint
involves use of a psychotropic medication (usually an antipsychotic or
a benzodiazepine) in a crisis situation to help the child contain out-of-

control aggressive behavior. Physical restraint involves manual holding

The Bottom Line

Acute agitation is a common and challenging behavioral
health emergency. However, there is a lack of focused
research on pediatric agitation, and the prevalence of agita-
tion and restraint use in the emergency department remain
unknown. This study suggests that the prevalence of pedi-
atric agitation and restraint use may be higher than previ-

ously reported.

of a patient or use of a mechanical device such as wrist or ankle
straps.’823 ED LOS was defined as the median LOS for the popula-
tion under consideration,24 and the admission rate was defined as the
proportion of visits that resulted in inpatient admission/transfer. Pro-
longed ED LOS was defined as any ED LOS longer than the median LOS

for the population under review.2*

10,937

MBH concerns
Basedon ICD codes & MHAT

consult status
A\ 4

4 ™\
Exclusions
770 patients excluded
Not evaluatedby
MHAT. Medical
etiology

. J

'd N
10,167

MBH patients
Evaluated by MHAT

L J/
N\ /
Agitated Other MBH
1408 8764
13.8% 86.2%

FIGURE 1 Flowchart of all mental and behavioral health (MBH)
visits. ICD, International Classification of Diseases; MHAT, mental health
assessment team
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Participant selection and inclusion/exclusion

Electronic health record search was performed to first identify all
patients with MBH needs based on International Classification of Dis-
eases, Tenth Revision (ICD-10) diagnosis codes (supplemental data) and
ED evaluation by the MHAT. We then identified and ascertained agi-
tated/aggressive patients using clinical encounter documentation of
presenting complaints, signs and symptoms, ICD-10 diagnosis codes,
BARS scores, and restraint use status. We excluded all patients
aged >18 years, those with neuropsychiatric symptoms determined
to be caused by an underlying medical or traumatic condition, and
patients who were not evaluated by the MHAT. MBH patients who
eloped or left without a clear disposition status were excluded from our

secondary analyses.

2.5 | Data collection/outcomes

Data elements collected for each patient included age, sex, race, eth-
nicity, insurance type, date of visit, prior visits, anthropometric data,
presenting complaint(s), clinical diagnoses, BARS score, restraint status
and types, ED medications, ED LOS, disposition, and MHAT evaluation
status. Primarily, we sought to describe the prevalence and predictors
of pediatric agitation and restraint use for agitated patients. Secondar-
ily, we evaluated the ED visit pattern, ED LOS, and the admission rate
for agitated patients.

2.6 | Analysis

We performed descriptive statistics, means with standard deviations
for continuous (normally distributed) variables, and frequencies with
percentages for categorical variables. Specifically, because ED LOS was
a non-parametric continuous variable, we used median and interquar-
tile range (IQR) for summary statistics, whereas the Wilcoxon rank sum
test was used for the comparison of medians. In addition, we catego-
rized age and ED LOS into clinically meaningful descriptive intervals.
For categorical variables, we performed appropriate univariate and
multivariable analyses using chi-square (¥2) and logistic regression
modeling to evaluate the prevalence and predictors of pediatric agita-
tion and restraint use at the o = 0.05 statistical significance level. We
reported adjusted odd ratios (aORs) with confidence intervals (Cls) or
Pvalues as appropriate. All analyses were performed using SAS version
9.4 (SAS Institute, Cary, NC).

3 | RESULTS

Of 10,172 patients with MBH needs who were evaluated by the MHAT,
1408 (13.8%) were agitated/aggressive (Figure 1). Of these (n = 1408),
63.7% were boys, mean age was 11.9 + 3.6 years, 25.0% self-identified
as Hispanic, and 74.2% identified as non-Hispanic. In terms of race,
68.5% were White, 22.2% were Black, and 2.2% were Asian (Table 1).

TABLE 1 Demographic and diagnostic characteristics
Agitated, Non-agitated,
Description n= 1408 n=8764
Age, continuous, y
Mean (+SD)? 11.9(+£3.6) 13.6 (+2.8)
Median (IQR) 12.0(9.1-15.0) 14.0(11.9-15.8)
Description n (%) n (%)
Sex
Female 511(36.2) 5429 (61.9)
Male? 897 (63.7) 3335(38.1)
Age, categorized
0<10y 452(32.1) 958 (10.9)
10to 18y 956 (67.9) 7806 (89.1)
Ethnicity
Hispanic 351(24.9) 3137(35.8)
Non-Hispanic? 1045 (74.2) 5539 (63.2)
Unknown 12(0.9) 88(1.0)
Race
White 964 (68.5) 6148(70.1)
Black 312(22.2) 1431 (16.3)
Asian 31(2.2) 166 (1.9)
AIAN 3(0.2) 11(0.1)
NHPI 1(0.1) 7(0.1)
Other® 56 (4.0) 728(8.3)
Unknown 41(2.9) 273(3.1)
Year
2017 434(30.8) 2360 (26.9)
2018 414 (29.4) 2963(33.8)
2019 560(39.8) 3441(39.3)
Diagnosis®
Suicidality 405 (28.7) 5307 (60.6)
Self-harm behavior 156 (11.1) 1513(17.3)
Depression 215(15.3) 3189 (36.4)
Psychosis? 16(1.1) 28(0.3)
Anxiety disorder 199 (14.1) 1579 (18.0)
Overdose/poisoning 99 (7.0) 950(10.8)
Substance use 106 (7.5) 763(8.7)
ADHD? 213(15.1) 610(7.0)
Conduct disorder? 257 (18.3) 232(2.7)
Autism? 159 (11.3) 152(1.7)
Panic disorder 22 (1.6) 197 (2.2)
Bipolar? 53(3.8) 141 (1.6)
oDD? 45(3.2) 92(1.0)
Schizophrenia 7(0.5) 24(0.3)
DMDD? 43(3.1) 49(0.6)

Note: Data are provided as mean =+ standard deviation, median (interquar-
tile range), or number (percentage).

Abbreviations: ADHD, attention deficit hyperactivity disorder; AIAN,
American Indian and Alaskan Native; DMDD, disruptive mood dysregu-
lation disorder; IQR, interquartile range; NHPI, Native Hawaiian/Pacific
Islander; ODD, oppositional defiant disorder; SD, standard deviation.
aUnivariate predictors of acute agitation.

bMostly Hispanic ethnicity.

¢Some patients had >1 diagnosis category.



MANUELET AL.

39.8%

2

b 30.8%

S 29.

2

o

g

=

Q

<

[T 9

(]

-

4

w

o

3

w

o

2017 2018 2019
YEAR
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FIGURE 3 Distribution of the agitated population (N = 1408). ED,
emergency department

In absolute terms, agitation-related visits increased significantly
from 434 visits in 2017 to 560 visits in 2019, which is an ~29.0%
increase during the 3-year period (P = 0.001; Figure 2). However,
among all MBH visits, there was a proportionate decrease in agitation-
related visits from 15.5% in 2017 to 14.0% in 2019 (Table 1 and
Figure 2). Similarly, we observed a 34.2% absolute increase in restraint
use (n = 117 in 2017 to n = 157 in 2019) among agitated patients,
but the proportion of patients restrained per year remained relatively
stable (P =0.285).

The prevalence of agitation among all MBH patients (n = 10,172)
was 13.8%. Figure 3 shows the distribution of the agitated/aggressive
subpopulation. Observed prevalence of restraint use among agitated
patients (n = 1408) was (28.8%; Table 2). Among agitated patients,
21.2% (n = 298) received pharmacologic restraint only, 3.1% (n = 44)
received physical restraint only, and 4.5% (n = 63) had both. The preva-

lence of restraint was computed based on any use during a given visit,

Common psychotropic medications used for pharmacologic
restraint include olanzapine (51.0%), risperidone (18.3%), ziprasidone
(31.6%), haloperidol (10.5%), and lorazepam (40.1%). Of the patients
who were pharmacologically restrained, ~35.0% received a combina-
tion of 2 or more psychotropic medications. Common combinations
include lorazepam and haloperidol or lorazepam and an atypical
antipsychotic. Few agitated patients also received diphenhydramine
(n = 10) or hydroxyzine (n = 6) as monotherapy.

Compared with non-agitated patients, agitated/aggressive patients
were more likely to be boys, non-Hispanic Black, admitted/transferred
for inpatient care, or be assigned a higher BARS score (Tables 1 and 2).
Independent predictors of acute agitation in the multivariable logistic
regression model adjusted for age, sex, ethnicity, and ED LOS include
non-Hispanic Black descent, a history of psychosis, autism, attention
deficit hyperactivity disorder (ADHD), conduct disorder, oppositional
defiant disorder, disruptive mood dysregulation disorder, and bipo-
lar disorder. On the contrary, mood disorders such as depression,
suicidality, and self-harm were associated with a decreased risk of
agitation/aggression (Table 3).

Among agitated patients, independent predictors of restraint use
in a multivariable model adjusted for age, sex, ethnicity, and ED LOS
were history of psychosis, autism, substance use, ADHD, conduct disor-
der, and overdose/poisoning. Race and specifically non-Hispanic Black
descent were not significant predictors of restraint use (aOR, 0.9; 95%
Cl,0.6-1.4). History of depression and suicidality were associated with
decreased odds of restraint (aOR, 0.5; 95% Cl, 0.4-0.7; Table 3).

The admission rate for agitated patients (31.8%) was higher than
non-agitated patients (24.8%; Table 1). This rate was much higher for
agitated patients who were restrained (54.2%; Table 5). In a multivari-

able model, agitated patients who were restrained were more likely
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TABLE 2 ED LOS,disposition, BARS score, and restraint data

Agitated, Non-agitated,
Description n = 1408 n=_8764
ED LOS, h
Mean (+SD) 11.1(+17.7) 8.6(+11.4)
Median (IQR) 5.8(3.8-10.3) 5.3(3.8-8.4)
Description n (%) n (%)
ED LOS, categorized
0<4h 378(26.9) 2459 (28.1)
4<10h 664 (47.1) 4571(52.1)
10<24h 228(16.2) 1235(14.1)
24<72h 115(8.2) 435(5.0)
>72h 23(1.6) 64(0.7)
Disposition
Admit/transfer 448 (31.8) 2176 (24.8)
Discharged 925 (65.7) 6403 (73.1)
AMA 32(2.3) 173(2.0)
LWBS 2(0.1) 4(0.1)
Eloped 0(0.0) 6(0.1)
BARS score
Oto4 426 (43.3) 4935 (100.0)
5to7 559(56.8) 0(0.00)
Missing 423 (-) 3829 (-)
Restraint
Overall? 405 (28.7) 250(2.9)
Physical 107 (7.6) 0(0.0)
Pharmacologic® 361(25.6) 250(2.8)
Lorazepam 145 (10.3) 89 (1.0)
Haloperidol 38(2.7) 12(0.1)
Olanzapine 184 (13.1) 94 (1.1)
Risperidone 66(4.7) 54(0.6)
Ziprasidone 114(8.1) 36(0.4)

Note: Data are provided as mean =+ standard deviation, median (interquar-
tile range), or number (percentage). BARS scores: 5 = mild agitation,
6 = moderate agitation, and 7 = severe agitation.

Abbreviations: AMA, left against medical advice; BARS, Behavioral Activ-
ity Rating Scale; ED, emergency department; IQR, interquartile range; LOS,
length of stay; LWBS, left without being seen; SD, standard deviation.
2Some patients received a combination of physical and pharmacologic
restraints and a combination of psychotropic medications for agitation.
bMedications for acute agitation care per institutional policy.

to be admitted (aOR, 2.6; 95% Cl, 2.0-3.5) and also had significantly
longer ED LOS (median, 8.4; IQR, 5.3-18.9 hours) compared with unre-
strained patients (median, 5.0; IQR, 3.6-8.2 hours; P < 0.0001). This
was true even after adjusting for the effect of admission status on
ED LOS (Tables 4 and 5). Of the restrained agitated patients, ~44.2%
boarded in the ED for at least 10 hours, with 19.8% boarding for
24 hours or more.

TABLE 3 Multivariable predictors of agitation and restraint use

Predictors aOR?® 95% ClI

Predictors of agitation/aggression
Non-Hispanic Black 1.8 1.2-2.7
ADHD 1.9 1.5-24
Autism 7.1 5.1-9.9
Bipolar disorder 2.8 1.9-4.2
Conduct disorder 5.4 4.2-7.1
DMDD 3.2 1.9-5.3
OoDD 1.7 1.1-27
Psychosis 4.2 1.8-94
Depression 0.4 0.3-0.5
Suicidality 0.2 0.1-0.3

Predictors of restraint use among agitated patients
BARS score (5-7) 7.1 5.0-10.0
ADHD 22 1.5-3.3
Autism 2.9 1.9-4.5
Conduct disorder 1.7 1.2-2.5
Overdose/substance use 1.9 1.2-3.2
Psychosis 14.3 2.5-271.8
Non-Hispanic Black 0.8 0.3-1.8

Note: BARS scores: 5 = mild agitation, 6 = moderate agitation, and 7 =
severe agitation.

Abbreviations: ADHD, attention deficit hyperactivity disorder; aOR,
adjusted odds ratio; BARS, Behavioral Activity Rating Scale; Cl, confi-
dence interval; DMDD, disruptive mood dysregulation disorder; ODD,
oppositional defiant disorder.

2Adjusted for age, sex, ethnicity, and ED length of stay.

TABLE 4 Multivariable predictors of admission/prolonged ED LOS
among agitated patients

Predictors aOR?® 95% ClI
Predictors of admission/transfer
Restraint use 2.6 2.0-35
BARS score (5-7) 2.3 1.7-31
Psychosis 5.8 1.3-40.6
Substance use 1.9 1.2-3.0
ADHD 17 1.2-25
Overdose/poisoning 7.0 4.0-12.8
OoDD 2.7 1.3-6.1
Predictors of prolonged ED LOS
Restraint use 18 1.3-24
Substance use 21 1.2-38

Note: BARS scores: 5 = mild agitation, 6 = moderate agitation, and 7 =
severe agitation.

Abbreviations: ADHD, attention deficit hyperactivity disorder; aOR,
adjusted odds ratio; BARS, Behavioral Activity Rating Scale; Cl, confidence
interval; ED, emergency department; LOS, length of stay; ODD, oppositional
defiant disorder.

aAdjusted for age, sex, ethnicity, ED LOS.

bAdjusted for age, sex, and ED LOS.
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TABLE 5 Agitated patients stratified by restraint status

Restrained, Unrestrained,

Description n=405 n=1004
Agey

Median (IQR) 14.0(10.6-16.0) 11.3(8.9-14.4)
EDLOS, h

Median (IQR) 8.4(5.3-18.9) 5.0(3.6-8.2)
Description n (%) n (%)
Age (categorized)

10-18y 311(76.8) 645 (64.3)

0<10y 94(23.2) 358(35.7)
ED LOS (categorized)

>72h 14(3.5) 9(0.9)

24<72h 66(16.3) 49(4.9)

10<24h 99 (24.4) 129 (12.9)

0<10h 226(55.8) 816(81.4)
Disposition

Admit/transfer 211(54.2) 237(24.1)

Discharged 178 (45.8) 747 (75.9)
BARS score

5-7 304 (84.2) 255 (40.9)

0-4 57(15.8) 369(59.1)

Note: Data are provided as median (interquartile range) or number (percent-
age). BARS scores: 5 = mild agitation, 6 = moderate agitation, and 7 = severe
agitation.

Abbreviations: BARS, Behavioral Activity Rating Scale; ED, emergency
department; LOS, length of stay.

Despite the strengths of this study, there are several limitations.
First, this is a retrospective single-center study. It is likely that our
data may not have captured regional variation in the care of the agi-
tated child, and our study results may not be generalizable to some
populations. However, the comparable results of this study to prior
studies ratify its applicability in similar settings with a clear institu-
tional framework and policy to guide the care of the agitated child.
Second, our data only captured agitated patients with mental health
concerns who were seen and evaluated by the MHAT. Therefore, it
is likely that we may have missed a few patients with other medi-
cal or traumatic cause of agitation, creating a potential for selection
bias. Third, it was difficult to clearly delineate oral psychoactive med-
ications used for restraint from scheduled maintenance medications,
creating a potential for misclassification and overestimation of phar-
macologic restraint use. However, such misclassification, if present, is
likely very minimal because we only included protocolized medications
used for acute agitation with documentation to show medication use in
the setting of acute agitation. Psychotropic medications used for agita-
tion (mono- or combination therapy) during a given ED visit were also
counted once. We also did not consider antihistamine monotherapy as

pharmacologic restraint because these medications are not protocol-

ized for agitation. However, it is possible that some providers may have
prescribed antihistamines for agitation.

4 | DISCUSSION

There is a paucity of original research specifically looking at the expe-
rience of acutely agitated pediatric patients in the ED. Based on a
review of the existing literature, we believe our study is the largest
single-center study to provide a focused descriptive report of the
prevalence,demographic and clinical characteristics, and care provided
for agitated pediatric patients with MBH needs in the PED setting.
Based on this study, the prevalence of acute agitation and restraint
use were 13.8% and 28.8%, respectively, implying that more than two-
thirds of acutely agitated patients were managed with established
de-escalation strategies such as effective communication, environmen-
tal modifications, and behavioral interventions by our multidisciplinary
collaborative team.*¢2>

The true prevalence of pediatric acute agitation remains unknown
despite prior attempts to extrapolate this prevalence from the rate
of restraint use in the acute care setting.182% This is because such
inferential statistics generally underestimate the true prevalence of
pediatric agitation due to significant selection bias by severity. The
greater proportion of mild-to-moderate pediatric agitations in the
acute care setting are diffused through de-escalation strategies that
do not require restraint use. Restraints are mostly used for severe
acute agitation with immediate safety concern and risk for significant
injury or care disruption. We used multiple data points (presenting
complaints, documented signs and symptoms, ICD-10 codes, BARS
scores, and restraint use documentation) to ascertain cases of agita-
tion/aggression. This probably explains why the observed prevalence
of 13.8% is slightly above the upper limit (1.6%-11.8%) reported
by Foster et al and other studies.’®1? However, in contrast to our
study, Rudolf et al reported a much higher proportion of patients
presenting with a complaint of agitation (28.0%) among 229 patients
who received antipsychotic medications.?’ In addition to sample-size
limitation, the inclusion criteria of this study potentially introduced sig-
nificant selections bias, with a likely overestimation of the prevalence
of agitation.

Acute agitation is multifactorial in origin.3~> Typically, it is a reac-
tionary response to an acute stressor resulting from a complex inter-
play of personal, physical, and environmental factors.® Best practice
guidelines for evaluation and treatment recommend a collaborative
multimodal approach involving anticipation and proactiveness on the
part of the ED provider, rapid risk assessment with ongoing re-
evaluations, strategic reduction of environmental triggers, mitigation
of modifiable risk factors, and proactiveness in diffusing early signs
of agitation through non-pharmacologic de-escalation strategies fol-
lowed by individualized care that addresses the specific needs of the
child.#¢:16.25 Early and skillful use of non-pharmacologic de-escalation
strategies has significantly reduced the need for pharmacologic and
physical restraints.2%:28 Based on our study, more than two-thirds of

acute agitations were diffused by non-pharmacologic de-escalation
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strategies, which is consistent with prior report by Hopper et al,
where verbal de-escalation was used in 56 of 75 agitated patients.!?
Restraints are typically used in the setting of emergent safety concerns,
usually after an unsuccessful initial attempt at de-escalation.

Observed prevalence of restraint use among all MBH patients
(6.4%) was very similar to prior reports. Dorfman and Mehta'® showed
that 6.8% of 1125 MBH patients were restrained, which is well within
the range (1.6%-11.8%) reported by Foster et al.1? However, it is likely
that the use of all PED mental health visits may have underestimated
the prevalence of restraint use in prior reports because the majority of
PED mental health visits (suicidality, depression, and self-harm behav-
ior) are protective against restraint use, as observed in this and prior
studies.!8:17:29.30 Besjdes, restraints are exclusively or predominantly
used for agitated patients and rarely seen, if ever, among non-agitated
patients. Therefore, it is reasonable to posit that the true prevalence
of restraint use should be estimated from the population of agitated
patients only, not from all MBH visits to the ED.

Based on the aforementioned premise, Mroczkowski et al* reported
a restraint use prevalence of 15% to 23% among diagnostic subsets
of agitated pediatric patients in a psychiatric ED. Sheridan et al3!
reported a prevalence of 33.0%, with 23.0% of patients receiving phar-
macologic restraint. We observed a restraint use prevalence of 28.8%
among all agitated patients, with pharmacologic restraint use in 21.0%
of agitated patients. Another potential source of underestimation of
restraint use in prior studies is the relatively narrow definition of
pharmacologic restraint as intramuscular or intravenous administra-
tion of psychotropic medication for agitation control.1?-28:32 Use of
oral psychotropic medication was not considered as pharmacologic
restraint due to uncertainties about the indication for such medica-
tions. Although this remains a valid concern, in reality mildly agitated
patients may be able to tolerate pro re nata oral medications for
agitation control.33

Despite existing practice variations, psychopharmacologic manage-
ment of pediatric agitation has evolved significantly. Prior literature
show a predominance of benzodiazepines, high-potency neuroleptics,
and antihistamines.1”:26:3% More recent literature are reporting an
increasing use for the atypical antipsychotics.! This is likely due to the
general lack of consensus guidelines for the evaluation and treatment
of pediatric agitation in the past, in addition to reported adverse events
associated with high-potency antipsychotics and benzodiazepines. In a
small 5-year retrospective study, Kendrick et al®** reported the use of
lorazepam in 70.0% and chlorpromazine in 20.0% of patients receiv-
ing pharmacologic restraints. Recently, Foster et al reported the use of
benzodiazepines in 56.0%, antipsychotics in 46.2%, and antihistamines
in 32.0% of patients.!” We observed a predominance of atypical
antipsychotics (olanzapine, ziprasidone, and risperidone) followed by
benzodiazepines (lorazepam). Similarly, Rudolf et al reported a com-
parable atypical antipsychotic use (olanzapine, 51.1%; aripiprazole,
26.6%) among PED psychiatric patients.2”

Predictors of acute agitation reported in prior studies include a his-
tory of disruptive behavior, autism spectrum disorder and intellectual
disability, ADHD, psychosis, substance intoxication or withdrawal, and
disruptive, impulse control, and conduct disorders.*1?:32:34 |ndepen-

dent predictors of agitation and restraint use observed in this study

were consistent with the observed predictors in prior studies. How-
ever, in contrast to a report by Foster et al,? non-Hispanic Black
descent was not an independent predictor of restraint use despite
being a predictor of acute agitation. Dorfman and Mehta also showed
that race, age, and insurance status were not significant predictors of
restraint use.'® Geographic variation in race and ethnicity may account
for the observed differences. It is also possible that our study, like
the study by Dorfman and Mehta, was underpowered to detect an
association between race and restraint use.

Although we observed an absolute increase in agitation-related vis-
its and restraint use during the 3-year study period, there was no
proportionate increase in annual visits or restraint use. Similarly, Foster
et al reported a 370% absolute increase in mental health visits requir-
ing use of pharmacologic restraint, although the rate of restraint use
remained constant during the 11-year period.1? This relatively stable
rate may be attributable to the disproportionate increase in suicidal-
ity, self-harm, and depression-related visits in recent years, which are
generally protective against aggressive behavior and restraint use. Fur-
thermore, in keeping with prior reports, our study establishes that
restraint use was independently associated with longer ED LOS and
higher admission rates.2”:32 Prior studies have suggested that restraint
use may be an indicator of more severe disease state, leading to higher
admission rates.32

In conclusion, acute agitation remains a relatively common behav-
ioral health emergency seen in the ED. Based on this study, the
prevalence of pediatric agitation and restraint use in the acute care set-
ting may be much higher than previously reported. Restrained agitated
patients had longer ED LOS and higher admission rate. Predictors of
acute agitation and restraint use among MBH patients were consistent
with prior reports.
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