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Abstract

Background: Inpatient aggression is a serious challenge in pediatric psychiatry.

Methods: A chart review study in adolescent psychiatric inpatients consecutively admitted over 24 months was conducted, to

describe aggressive events requiring an intervention (AERI) and to characterize their management. AERIs were identified

based on specific institutional event forms and/or documentation of as-needed (STAT/PRN) medication administration for

aggression, both recorded by nursing staff.

Results: Among 408 adolescent inpatients (age: 15.2 – 1.6 years, 43.9% male), 1349 AERIs were recorded, with ‡ 1 AERI

occurring in 28.4% (n = 116; AERI+). However, the frequency of AERIs was highly skewed (median 4, range: 1–258). In a

logistical regression model, the primary diagnosis at discharge of disruptive behavior disorders and bipolar disorders, history

of previous inpatient treatment, length of hospitalization, and absence of a specific precipitant prior to admission were

significantly associated with AERIs (R2 = 0.32; p < 0.0001). The first line treatment of patients with AERIs (AERI+) was

pharmacological in nature (95.6%). Seclusion or restraint (SRU) was used at least once in 59.4% of the AERI+ subgroup (i.e.,

in 16.9% of all patients; median within-group SRU frequency: 3). Treatment and discharge characteristics indicated a poorer

prognosis in the AERI+ (discharge to residential care AERI+ : 22.8%, AERI- : 5.6%, p < 0.001) and a greater need for

psychotropic polypharmacy (median number of psychotropic medications AERI+: 2; AERI- : 1, p < 0.001).

Conclusions: Despite high rates of pharmacological interventions, SRU continue to be used in adolescent inpatient care. As

both of these approaches lack a clear evidence base, and as adolescents with clinically significant inpatient aggression have

increased illness acuity/severity and service needs, structured research into the most appropriate inpatient aggression

management is sorely needed.

Introduction

Aggression on psychiatric inpatient wards is a frequent

problem, in particular on child and adolescent units (Barz-

mann et al. 2011; Cornaggia et al. 2011). Acute aggressive out-

breaks characterize disruptive behavioral disorders, but also occur

in other adolescent psychiatric conditions, such as attention-deficit/

hyperactivity disorder (ADHD), mood disorders (in particular bi-

polar disorders [BP]), psychotic disorders, mental retardation, and

autism spectrum disorders. Aggression may be the cause for hos-

pitalization, or, conversely, be provoked by the conditions of the

hospitalization (Bowers 2011) and can prolong the inpatient stay.

While most agree that a balance between staff and patient safety as

well as patients’ autonomy is needed, the exact way to best achieve

this balance is highly controversial. Various inpatient aggression

management and prevention techniques have been suggested, with

some advocating for a complete elimination of pharmacological

sedation and mechanical restraints (Donat 2005; Ashcraft and

Anthony 2008).

Prevalence rates of aggressive incidents on inpatient wards vary

with age and range between 3 and 30% in adults (for review see

Bowers et al. 2011; Cornaggia 2011), 23–50% in cohorts including

adolescents (Barton et al. 2001; Ryan et al. 2004; Dean et al. 2008;

Barzmann et al. 2011), being as high as 58–76% in prepubertal

children (Garrison et al. 1995; Crocker et al. 2010). Aggressive

incidents in child and adolescent inpatients have been associated

with male sex (Gabel and Shindledecker 1990; Garrison et al. 1995;

Barton et al. 2001), disruptive behavioral disorders (Barton et al.
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2001, Croker et al. 2010), and mental retardation (Sukhodolsky

et al. 2005), as well as with parental substance use disorders (Gabel

and Shindlehecker 1991) and history of parental violence (Gabel

and Shindledecker 1991). Aggressive behavior during child and

adolescent hospitalization has also been related to an increasing

length of stay (Dean et al. 2008) and to poor discharge prognoses

(Gabel and Shindledecker 1991; Blader 2006). In addition, aggres-

sive incidents have a strong negative impact on the physical and

psychological integrity of staff. For example, 30% of aggressive

events on adult inpatient wards resulted in staff injuries (Bowers et al.

2011). Moreover, reduced work performance and satisfaction have

been reported in staff experiencing persistent violence (Delaney and

Hardy 2008; Dean et al. 2010; Kulkarni et al. 2011).

Given this impact of aggressive behavior on the course of patient

recovery and on staff and patient safety, it is important to identify

potentially aggressive adolescents early during hospitalization and

to develop effective management strategies. To date, the manage-

ment of inpatient aggressive behaviors differs across institutions,

but typically includes some behavioral measures, seclusion, me-

chanical restraints, and/or pharmacological interventions (Des-

mukh 2010). Pharmacological responses to aggression are common

across all age groups (Dean et al. 2006; Stein-Parbury 2008), even

though the slim systematic empirical data for these interventions

may contradict this practice (Vitiello 1991). A recent meta-analysis

on seclusion and/or restraint use (SRU) in children and adolescents,

reports widely variable SRU (affecting 26–29% of pediatric inpa-

tients, De Hert et al. 2011), even though there is no empirical evi-

dence for a therapeutic efficacy of these interventions (Sailas and

Fenton 2000). These rates highly exceed those reported for adults. A

recent international review on coercive measures in adult psychiatric

inpatients presents nationally varying rates ranging from 0 to 36%,

with the majority of studies showing SRU incidences <10% (Steinert

et al. 2010). Interestingly, SRU has completely been replaced by 1:1

nursing in Iceland (Steinert et al. 2010).

As children and adolescents are particularly vulnerable regarding

the potential side effects of pharmacological interventions (Correll

et al. 2008, 2011) and the psychological effects of coercive measures

(Mohr et al. 2003, Hammer 2011), data on these interventions are

sorely needed to inform most adequate treatment strategies.

Therefore, the purpose of this study was to 1) describe fre-

quencies and qualities of aggressive events on an adolescent in-

patient unit that prompted a specific intervention; 2) characterize

the management of these aggressive events; and 3) compare the

characteristics of patients with or without aggressive behavior in

that sample.

Methods

This chart review study was conducted in accordance with and

approved by the North Shore-Long Island Jewish Health Center

Institutional Review Board.

Subjects and setting

Medical charts of 450 patients consecutively admitted between

January 1, 2001 and December 31, 2002 to the Adolescent Pavilion

at The Zucker Hillside Hospital, a suburban, tertiary care, academic

teaching hospital, were reviewed. The Adolescent Pavilion is a 23

bed, acute psychiatric care unit admitting patients between 12 and

19 years of age who are referred from the outpatient clinic and the

emergency room of The Zucker Hillside Hospital. A total of 42

inpatient stays (9.5%) were excluded from this study, either be-

cause patients were readmitted during the study period (n = 24,

5.3%) or because data on aggressive events were insufficient

(n = 19, 4.2%).

Data sources

Based on hospital policy, aggressive events requiring an inter-

vention (AERIs) were defined as situations in which patients posed a

significant danger to themselves or others and that were documented

by nursing staff in the patient charts in two operationalized ways: 1)

pharmacological intervention documented on a specific STAT/PRN

(i.e., as needed medication) sheet; and 2) nonpharmacological in-

tervention specifying the use of seclusion or restraint, documented on

a semi-structured, institutional incident form.

These nonpharmacological interventions included:

I. Seclusions:

1. Strict seclusion (further coined only ‘‘seclusion’’): Pa-

tients were confined to a room furnished with a mattress

only with the door locked.

2. Quiet room: Patients were confined to a room furnished

with a mattress only with the door unlocked.

II. Mechanical restraints: Any type of restriction of a patient’s

physical freedom.

1. Sheet restraint: Body and limbs fastened with a sheet

fixated to the frame of the bed.

2. Four-point restraint: Arms and legs fastened to the frame

of the bed.

3. Wrist restraint: Both wrists fastened to one another.

4. Mittens: Compulsory use of mittens.

Furthermore, the documentation of the type of aggression (i.e.,

verbal, physical against objects, physical against self or against

other people, and combinations thereof) was also required. Pre-

sence or absence of AERI and the number of AERIs was recorded

for each patient. Moreover, the types of mechanical or pharmaco-

logical responses to these events were recorded for the entire time

of hospitalization (present/absent).

Clinical and demographic information was extracted from the

‘‘Initial Clinical Examination Form,’’ a 12 page semistructured

intake form completed by the admitting physician, the psychosocial

history form that is filled out by parents/caregivers upon admission,

the intake and progress notes of the treating attending psychiatrist,

the discharge summary note, the medication order sheets, and

medical notes section. The comprehensive institutional intake form

includes in-depth data on age; sex; race; insurance status; current and

past psychiatric history and treatment; family psychiatric history;

clinical American Psychiatric Association, Diagnostic and Statis-

tical Manual of Mental Disorders, 4th ed. (DSM-IV) diagnoses;

current, highest, and lowest Global Assessment of Functioning

(GAF) score in the past year; and discharge disposition/recommen-

dation. The 10 page social and developmental history questionnaire

includes additional data on demographics, past and current psychi-

atric history and treatment, family psychiatric history, recent family

stressors, and a parental rating of the impact their child’s illness has

had on the family. Psychiatric diagnoses were made clinically based

on DSM-IV by board-eligible or board-certified child and adolescent

psychiatrists (American Psychiatric Association 1994).

Admission, discharge, and medication information was extracted

from all charts and coded as medication classes and number of doses.

Data analysis

Primary diagnoses and chief complaints were grouped into hi-

erarchical categories to reduce the number of factors for statistical
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analyses. Patients with ‡1 AERI were categorized as AERI+ ; all

others were categorized as AERI- . Frequencies were described

according to data distribution using means and standard deviation

or standard error for normally distributed data, and median, 10th,

25th, 75th, and 90th percentile (as needed) for non-normally dis-

tributed data.

Group comparisons were performed using v2 tests, nominal lo-

gistical fits, and t tests or Wilcoxon rank sum tests as per data type

and distribution. For rare events, Fisher’s exact test was used. Two

sided tests with a = 0.05 were used in all comparisons without cor-

rection for multiple comparisons, because of the descriptive nature of

the analyses. To construct a model of demographic and clinical

variables associated with the presence of AERIs, we conducted two

separate nominal logistical regression analyses. In the first model, all

variables that had shown group separating effects (p > 0.05; Table 1)

were entered into a nominal logistical regression model. In the sec-

ond model, only those variables known to healthcare practitioners at

the time of admission were entered (e.g., excluding length of stay or

disposition) to identify only variables predicting future inpatient

aggression. Stepwise elimination excluded those variables that did

not significantly (p > 0.05) contribute to the group separation, thus

reducing the model to only include significantly contributing factors.

Both models were run as forward stepwise regression as well as a

backward stepwise regression. Statistical calculations used JMP

5.0.1, 1989-2003, SAS Institute Inc.

Results

At least one AERI was recorded in 116 (28.4%) of the 408

patients with data.

Table 1. Complete Demographic and Clinical Characteristics in 408 Adolescent Inpatients with or without

Aggressive Episodes Requiring an Intervention (AERI+ [n = 116] vs. AERI- [n = 292])

Total AERI+ AERI- F/v2 p value

Male gender (n, %) n = 408 179 (43.9) 52 (44.8) 127 (43.5) v2 = 0.60 0.806
Age (years – SD) 15.6 – 1.6 15.2 – 1.6 15.8 – 1.6 F = 9.57 0.002

Ethnicity (n, %) n5403 v2 = 13.1 0.01
Caucasian 252 (62.5) 64 (55.2) 188 (66.5)
African-American 62 (15.4) 30 (25.9) 32 (11.2) v2 = 10.7 0.001
Hispanic 44 (10.9) 11 (9.5) 33 (11.5)
Asian 20 (5) 4 (3.5) 16 (5.6)
Other 25 (6.2) 7 (6.0) 18 (6.3)

Insurance status, n5407 v2 = 10.6 0.005
Private n (%) 289 (71.0) 69 (60.0) 220 (75.3)
Medicaid n (%) 112 (27.5) 45 (39.1) 67 (23.0) v2 = 2.85 0.09
None n (%) 6 (1.5) 1 (0.9) 5 (1.7)

Number of previous inpatient treatments 0.7 – 1.1 1.1 – 1.4 0.5 – 1.0 F = 21.50 < 0.0001

Previous inpatient treatment, n5407 148 (36.3) 62 (53.9) 86 (29.4) v2 = 21.3 < 0.0001
Previous outpatient treatment, n = 395 323 (81.8) 95 (85.6) 228 (80.3) 0.211
Positive psychiatric family history 250 (77.9) 69 (77.5) 181 (78.0) v2 = 0.009 0.9247

Chief complaint n5408 v2 = 19.6 0.0004
Depression, suicidal ideation, suicidal attempt 192 (47.1) 38 (32.8) 154 (52.7) v2 = 3.79 0.0516
Aggression or Impulsivitiy/Oppositionality 128 (31.4) 53 (45.7) 75 (25.7) v2 = 5.7 0.0164
Psychotic symptoms 55 (13.5) 18 (15.5) 37 (12.7)
Mania 8 (2.0) 3 (2.6) 5 (1.7)
Other complaints 25 (6.1) 4 (3.5) 21 (7.2)

Precipitant of hospitalization v2 = 10.7 0.01
No specific precipitant 173 (42.5) 63 (54.3) 110 (37.8) v2 = 7.78 0.005
Specific conflict 145 (35.3) 33 (28.4) 112 (38.4)
Other/unknown 73 (17.9) 19 (16.4) 54 (18.6)
Trauma 16 (3.9) 1 (0.9) 15 (15.2)

Mean number of psychiatric diagnoses 1.8 (1) 2.0 (1) 1.8 (1) F = 3.39 0.0662

Main psychiatric diagnosis at discharge v2 = 30.72 <0.0001
Depressive disordersa 143 (35.1) 22 (19.1) 121 (41.4) v2 = 12.74 0.0004
Bipolar disordersb 87 (21.4) 36 (31.3) 51 (17.6) v2 = 6.14 0.0132
Psychotic disordersc 47 (11.5) 14 (12.2) 33 (11.3)
Mood disorder not otherwise specified 51 (12.3) 17 (14.8) 34 (11.6)
Disruptive behavior disorderd 42 (10.3) 20 (17.4) 22 (7.5) v2 = 7.9 0.0049
Other 37 (9.1) 6 (5.2) 31 (10.6)

GAF at admission (mean, SE) 31.9 – 0.40 30.6 – 0.67 32.4 – 0.42 F = 5.7 0.01
Suicidal idea(s) or attempt(s) at admissione 172 (42.1) 33 (28.5) 139 (47.6) v2 = 12.5 0.0004

aMajor depressive disorder, depressive disorder NOS.
bBipolar I disorder, bipolar II disorder, bipolar disorder not otherwise specified (NOS).
cSchizophrenia, schizophreniform disorder, schizoaffective disorder, psychotic disorder NOS.
dOppositional defiant disorder, conduct disorder, attention-deficit/hyperactivity disorder.
eThe patients are a subgroup of the pooled group of ‘‘chief complaint: depression, suicidal ideation, suicidal attempt.’’
GAF, Global Assessment of Functioning.
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Sociodemographic and clinical characteristics

The AERI+ subgroup was slightly younger (AERI+: 15.2 – 1.6

years, AERI-: 15.8 – 1.6 years, p = 0.002) and included more

African-American patients (AERI+: 25.9%, AERI-: 11.2%,

p = 0.001; Table 1).

A history of previous inpatient treatment was more prevalent in

the AERI+ subgroup (AERI+: 53.9%; AERI-: 29.4%; p < 0.0001;

Table 1). These subgroups also differed regarding the chief com-

plaints at admission, with a lower proportion of depressive com-

plaints or suicidal ideas/attempts in the AERI+ subgroup (AERI+:

32.8%, AERI-: 52.2%; p = 0.05, see also Table 1) and a higher

proportion of complaints of aggression, impulsivity or opposi-

tionality in the AERI+ subgroup (AERI+: 45.7%, AERI-: 25.7%;

p = 0.02). Absence of a specific precipitant prior to admission

was significantly more frequent in the AERI+ subgroup (AERI+:

54.3%, AERI-: 37.8%; p = 0.005).

The strongest discriminator between AERI+ and AERI– pa-

tients was the main diagnosis at discharge (p < 0.0001, Table 1).

Disruptive behavioral disorders (AERI+: 17.5%; AERI-: 7.5%;

v2 = 7.9; p = 0.0049) and bipolar disorders (AERI+: 31.3%; AERI-:

17.5%; v2 = 6.14; p = 0.0132) were more prevalent in AERI+ . By

contrast, depressive disorders were significantly less frequent in

AERI+ patients (AERI+: 19.1%; AERI-: 41.4%; v2 = 12.74;

p = 0.0004).

Moreover, among comorbid conditions AERIs were more fre-

quent in ADHD (AERI+: n = 34 [29.6%]; AERI-: n = 38 [13.0%];

v2 = 15.5; p < 0.0001) and in pervasive developmental disorders

(PDD) and autism (AERI+: n = 7 [1.72%]; AERI-: n = 3 [0.74%];

Fisher’s exact p = 0.007). By contrast, eating disorders were un-

derrepresented in AERI+ (n = 1 [0.87%]; AERI-: n = 17 [5.8%];

Fisher’s exact p = 0.03). AERI+ and AERI- subgroups did not

differ regarding comorbidity with the following disorders: substance

abuse, adjustment disorders, anxiety disorders, obsessive-compulsive

disorder (OCD), learning disorders, mental retardation, personality

disorders, psychotic disorder not otherwise specified (NOS), and

schizophrenia (Fisher’s exact p > 0.1 for all comparisons). Homicidal

ideas at admission were extremely rare and statistically not associated

with AERIs during hospitalization (AERI+: 6.0%; ARI-: 2.8%,

p = 0.14). Patients with suicidal ideas/attempts at admission (pooled

with all patients with depressive complaints as chief complaint at

admission) were unlikely to be involved in AERIs (Table 1, AERI+:

28.5%; ARI-: 47.6%, p = 0.0004).

To control for the interaction of factors showing univariate as-

sociations, factors associated with AERI+ subgroup designation

were modeled in a multivariate approach. Forward and backward

logistic regression did not differ for the primary analysis. The final

logistic regression model of significant factors included the primary

diagnosis at discharge, history of previous inpatient treatment,

length of hospitalization, and absence of a specific precipitant of

admission, (R2 = 0.32; p < 0.0001, Table 2).

As the duration of hospitalization and the primary diagnosis at

discharge are not foreseeable at admission, we constructed a second

model considering only those factors that would be known by day 1

of hospitalization (R2 = 0.11; p < 0.0001, Table 2). For these mod-

els, a backward stepped regression model could not be constructed,

as the chief complaint at admission yielded unstable values as a

result of high variation; therefore, the forward stepped model is

presented. As seven patients accounted for >50% of the AERIs

(see subsequent text), we repeated the models, excluding these

patients, yielding significant results for both model 1 (R2 = 0.29

p < 0.0001) and model 2 (R2 = 0.10 p < 0.0001).

Specific characteristics of aggressive patients
with >50 AERIs

Seven (1.7%) patients accounted for 56.6% of AERIs. These

patients included four males (mean age: 14.7 – 1.5 years SD,

median 14.5). Six patients had multiple psychiatric diagnoses

at discharge (four with three diagnoses, and one each with

one, four, and five diagnoses; the single diagnosis was bipolar

disorder). Diagnoses included: Four with ADHD, four with

PDD/autism spectrum, three with mood disorder NOS, three

with oppositional defiant disorder (ODD)/impulse control dis-

order (ICD)/conduct disorder, two with combined OCD and

Tourette’s disorder and two with bipolar disorder, one with

comorbid substance abuse. All seven patients experienced rel-

atively long hospitalizations (138 – 63 days, median 128), ear-

lier hospitalizations were frequent (mean 1.2 – 1.2, median 0.5),

and the mean GAF at admission was as low as 26.4 – 6.9. Two of

these patients had expressed homicidal ideas/attempts at ad-

mission (of note is that only five patients of the entire sample had

expressed homicidal ideas).

The patient, who experienced 258 AERIs, was diagnosed with

Asperger’s syndrome, disruptive behavior disorder and OCD, was

admitted for self-injurious behavior, and showed predominantly

repeated self-injurious behavior, but also outwardly directed ag-

gression during hospitalization. AERIs were managed with anti-

psychotics (Aps), compulsory use of mittens (243/258 times), and

wrist restraints (15/258 times).

Table 2. Factors Associated with Aggressive Episodes

Requiring an Intervention

A. Variables associated with aggressive
episodes requiring an intervention;
nominal logistic fit, R2 = 0.32; p < 0.0001 v2 p value

Duration of hospitalization 38.9072501 0.0000
No specific precipitant of hospitalization 2.93260766 0.0868
Previous inpatient treatment 2.84941101 0.0914
Age at admission <15.5 years 0.6912455 0.4057
GAF at admission 1.98230579 0.1591
Primary discharge diagnosis (other

vs. specific categories)
1.13252857 0.2872

Primary discharge diagnosis
(depression vs. all other categories)

1.13252857 0.2872

Primary discharge diagnosis
(psychosis vs. all other categories)

2.86669842 0.0904

Primary discharge diagnosis (mood &
disruptive behavior d/o vs. all
other categories)

2.08762 0.1485

B. Clinical predictors for aggressive
episodes requiring an intervention;
Nominal logistic fit, R2 = 0.11;
p < 0.0001

No specific precipitant of hospitalization 3.78228449 0.0518
Previous inpatient treatment 12.4994245 0.0004
Age at admission <15.5 years 6.38079395 0.0115
GAF at admission 8.60462904 0.0034
Caucasian 0.0788026 0.7789
Asian 0.58311728 0.4451
Hispanic 0.40636066 0.5238
African-American 3.20352861 0.0735
Insurance, Medicaid vs. others 2.40263985 0.1211

A: Testing all characteristics; B: Testing only factors available at intake.
GAF, Global Assessment of Functioning.
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Characteristics of AERIs

During the 2 year observation period, a total of 1349 AERIs was

documented. The majority of patients expressed both verbal and

physical aggression (n = 88/116, 75.9%), whereas only a few used

either only verbal (n = 18/116, 15.5%) or physical aggression

(n = 10/116, 8.6%). Most often, patients directed the physical ag-

gression concomitantly toward external targets (objects and peo-

ple) and self (n = 48/116; 41.4%). In the remaining physically

aggressive patients, aggression was directed against people and

objects (n = 25/116; 21.6%), against people only (n = 13/116; 11.2

%), against objects only (n = 8/116; 6.9 %) and four patients (3.4%)

showed self-injurious behavior only.

The frequency of AERIs was highly skewed (Fig. 1), with a median

of 4 (range: 1–258; 25th percentile: 1, 75th percentile: 8.75); corre-

sponding to an individual daily rate of 0.0977 (range: 0.006–3.9; 25th

percentile: 0.06, 75th percentile: 0.2). The majority of aggressive

patients showed at maximum five AERIs during their hospitalization

(n = 72/116; 62.0%). Conversely, out of the 1349 incidents, more than

half, that is, 855 incidents (56.6%) were accounted for by only seven

patients (1.7%), with individual cumulative frequencies in these pa-

tients ranging from 52 to 258 AERIs (for details see previous section:

Specific characteristics of aggressive patients with >50 AERIs). This

group included four patients with disruptive behavior disorders and

three with bipolar/mood disorders as the primary diagnosis; plus co-

morbid Tourette’s disorder in two, and PDD in two others. For the

entire cohort, the frequency of AERIs per 1000 inpatient days was 56.3

on average, with a median of 0 (range: 0–3909, 75th percentile: 27.5,

90th percentile: 153.8).

Within the AERI+ subgroup, the total number of AERIs (but not

the daily frequency of AERIs) was significantly associated with the

primary diagnosis at discharge (F = 2.279, p = 0.05; increased in

disruptive behavior disorder, decreased in depression). By contrast,

none of the demographic and other clinical factors that discrimi-

nated between the AERI+ and AERI- subgroups related signifi-

cantly to the individual number of AERIs within the AERI+
subgroup, or to the individual daily frequency of AERIs within the

AERI+ subgroup.

Responses to aggressive episodes: Types
and frequencies of interventions

Pharmacological interventions were the first line response in all

aggressive patients: 95.6% of AERI+ patients received an as-

needed medication (Table 3). Mechanical interventions were used

additionally at least once in 59.4 % (n = 69/116) of AERI+ patients,

that is, in 16.9% of the entire cohort. No death was reported as a

result of mechanical restraint use.

STAT/PRN medication use

The majority of AERI+ were treated with APs as STAT/PRN

medication (n = 79; 68.1%; Table 3). In these cases, APs were used

alone (n = 34; 29.3%) or in combination/alternating with sedatives

(n = 45; 38.8%). Sedatives alone were used in only 6 patients

(5.6%) and 27 (23.3%) received antihistamines. Typically, first-

generation injectable APs (FGAs) were used (n = 77; 66.4%), rather

than second-generation APs (SGAs; n = 12; 10.3%; Table 3). Re-

peated doses of these medications were administered throughout

the patients’ hospitalizations (Table 3).

Mechanical interventions

During the 2 year observation, 69 patients (59.4% of AERI+)

were subjected to mechanical interventions at least once during their

hospitalization. This group is designated SRU + (Table 4). Although

the proportion of aggressive patients exposed to SRU is substantial,

the frequency of SRU per SRU+ patient for the entire time of hos-

pitalization was limited, with a median of three SRUs (range: 0–258;

25th percentile: 1; 75th percentile: 8.5). The median frequency of

SRU per AERI+ patient for the entire time of hospitalization was 1

(range: 0–258; 25th percentile: 0; 75th percentile: 4).

The time sequence of pharmacological intervention and me-

chanical intervention was not clearly documented in our database;

however, only focusing on those patients who experienced a single

AERI (n = 30, see Fig. 1), we found that a combined pharmacological

and mechanical intervention was used in 15 (50%) of these patients.

Restraints were the most frequently used mechanical interven-

tion (n = 54; i.e., 46.6% of AERI+, 13.2% of the entire cohort).

However, the frequencies of restraint use were very limited, both

for the entire unit as well as for SRU+ (n = 69). Within this small

subgroup, the individual median frequencies for specific restraint

types during the entire hospitalization were as follows. Sheet

FIG. 1. Column diagram plotting the individual cumulative
frequency of aggressive events requiring an intervention (AERI)
during the adolescents’ hospitalization (for all patients with at
least one AERI, AERI+ , n = 116; see text). Note that most fre-
quently, patients experienced only one AERI. By contrast, >50%
of incidents related to seven patients only.

Table 3. As-Needed (PRN) Medication Use in

Adolescent Inpatients with Aggressive Episodes

Requiring an Intervention (AERI+)

Patients receiving prn medication: n (%)

Any prn medication 111 (95.6)
Antipsychotics 79 (68.1)

First-generation antipsychotics 77 (66.4)
Second-generation antipsychotics 12 (10.3)

Sedatives 51 (43.9)
Antihistamines 27 (23.3)

Median number of as-needed doses: Median (25th, 75th,
90th percentile)

Antipsychotics 3 (0; 13; 26.5)
First-generation antipsychotic 3 (0; 12; 23.6)
Second-generation antipsychotics 0 (0; 0; 1)

Sedatives 0 (0; 4; 10.3)
Antihistamines 7 (2; 18; 33.8)
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restraint: 1 (range: 0–22; 25th percentile: 0; 75th percentile: 2; 90th

percentile: 4); four point restraint: 0 (range: 0–17; 75th percentile:

1; 90th percentile: 6); wrist restraint: 0 (range: 0–15 times; 75th

percentile: 1; 90th percentile: 4).

The median incidences of the specific restraint types per 100

inpatient days for the entire cohort were as follows. Four point

restraint: 0 (90th percentile: 0; 97.5th percentile: 4.8); sheet re-

straint: 0 (90th percentile: 0; 97.5th percentile: 6.8); and wrist re-

straint 0 (90th percentile: 0; 97.5th percentile: 3.1).

Seclusion was used less frequently, with 42 patients (36.3% of

AERI+) experiencing this intervention at least once. In SRU+ , the

median individual frequency of seclusion was 1 (range: 0–17; 25th

percentile: 0; 75th percentile: 1.5; 90th percentile: 5). The median

incidence of seclusion per 100 inpatient days was 0 (90th percen-

tile: 0.44; 97.5th percentile: 6.9).

The least frequent mechanical interventions were the use of mit-

tens (n = 18/116; 15.5%) and the quiet room (n = 16/116; 14.3%).

Factors associated with SRU

Age, sex, and race were not associated with SRU (p > 0.2 for all

group comparisons, Table 4). Similarly, neither the primary diag-

nosis at discharge, previous inpatient treatment, or GAF at ad-

mission showed any association with SRU, although these factors

were found to predict aggressive inpatient behavior in general, as

mentioned previously. Surprisingly, the daily frequency of AERIs

was also not associated with SRU (p > 0.2; Table 4).

SRU was nearly exclusively associated with the type of ag-

gression, and, therefore, with physically aggressive acts. SRU

occurred only once in a purely verbally aggressive patient

(p > 0.0001; Table 4). Moreover, SRU was significantly higher in

patients showing combined self-injury and outwardly directed ag-

gression, than in all other types of physical aggression combined

(p = 0.002; Table 4). However, the daily rate of AERIs was com-

parable in both subgroups (SRU+ vs. SRU- ; p = 0.6; Table 4). The

duration of hospitalizations was significantly longer in SRU+
patients (p = 0.0004; Table 4).

Patients experiencing SRU had a higher frequency of pharma-

cological interventions (Table 4). Moreover, compared with those

AERI+ patients without any SRU, SRU+ patients were more

likely to have been exposed to all classes of as-needed medications

(p < 0.01 for all medication classes described previously).

Outcome: GAF, disposition and pharmacological
treatment at discharge

As during admission, GAF at discharge was slightly lower in

the AERI+ subgroup than in the AERI- subgroup (p = 0.04);

however, the relative clinical improvement was equal across

groups. Importantly, the length of stay was much longer in the

AERI+ subgroup (median: 49.5 days; range: 3–293 days) than in

the AERI– subgroup (median: 10 days; range: 1–158 days;

F = 157.31, p < 0.0001, Table 5).

Regarding their discharge disposition, fewer patients in the

AERI+ subgroup could participate in the regular outpatient care

(v2 = 31.20, p < 0.0001) and more had to be transferred to residen-

tial treatment facilities (v2 = 25.70, p < 0.0001).

Pharmacological treatment at discharge also differed between

subgroups. The median medication number was significantly

higher in AERI+ patients (p < 0.0001). Specifically, the proportion

of patients receiving mood stabilizers (v2 = 28.52, p < 0.0001) and

APs (v2 = 32.93, p < 0.0001; predominantly SGAs [v2 = 25.57,

p < 0.0001]) was higher in the AERI+ subgroup (Table 5).

Discussion

To the best of our knowledge, this is the first report to con-

sider pharmacological and mechanical interventions in aggressive

Table 4. Demographic and Clinical Factors: Seclusion and Restraint Use (SRU+ vs. SRU- within

the Subgroup Requiring an Intervention for Aggression AERI+)

Total AERI+ SRU+ (n = 69) SRU- (n = 47) p value

Age (years – SD), n = 116 15.2 – 1.6 15.25 – 1.75 15.26 – 1.44 p = 0.9
Male gender (n, %), n = 116 52 (44.8) 30 (43.5) 22 (46.8) p = 0.7
Ethnicity (n, %) n = 116 p = 0.4
Caucasian 64 (55.2) 34 (49.3) 30 (63.8)
African-American 30 (25.9) 18 (26.1) 12 (25.5)
Hispanic 11 (9.5) 8 (12.0) 3 (6.4)
Asian and other 11 (9.5) 11 (13.1) 2 (4.2)
Previous inpatient treatment n = 115 62 (54.0) 36 (53.0%) 26 (55.3%) p = 0.8
GAF at admission, mean – SE 30.6 – 0.67 30.0 – 0.85 31.2 – 1.02 p = 0.4
Verbal aggression only, n = 114 18 (15.5) 1 (1.5) 17 (36.2) p < 0.0001
Physical aggressiona (n, %) 48 (41.4) 40 (58.0) 8 (17.0) p = 0.002
Main psychiatric diagnosis at discharge p = 0.8
Bipolar /affective disorders 36 (31.3) 23 (33.8) 13 (27.7)
Depressive disorders 22 (19.1) 10 (14.8) 12 (25.5)
Disruptive behavior disorder 20 (17.4) 12 (17.7) 8 (17.0)
Mood disorders 17 (14.8) 11 (16.2) 6 (12. 8)
Psychotic disorders 14 (12.2) 8 (11.8) 6 (12.8)
Other 6 (5.2) 4 (5.9) 2 (4.3)
Median length of stay (days; 25th, 75th percentile) 49.5 (17.3; 96.5) 68.0 (28.5;

105.5)
24.0 (13.0; 75.0) p = 0.0004

# of AERIs per day median (25th, 75th percentile) 0.1 (0.05; 0.2) 0.1 (0.05; 0.2) 0.1 (0.06; 0.2) p = 0.6
# of as needed medication doses per day Median (25th, 75th percentile) 0.33 (0.17; 0; 6) 0.36 (0.23; 0.70) 0.25 (0.11; 0.53) p = 0.01

aCombined outwardly directed physical aggression and self-injury.
GAF, Global Assessment of Functioning.
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adolescent inpatient behavior. At least one AERI was recorded in

28.4% of adolescent inpatients. The majority of these events

involved physical aggression and were counteracted with a phar-

macological intervention in 69.3% and/or a mechanical interven-

tion in 58.7%, corresponding to an incidence of seclusion and

restraint use of 16.9% for the entire ward population.

Adolescents involved in AERIs were slightly younger, and dif-

fered mostly from their peers regarding their psychiatric history,

with a higher representation of disruptive behavioral and bipolar

disorders, lower general functioning, and a more complicated his-

tory with a higher frequency of prior psychiatric hospitalizations.

This profile, except for a lack of male preponderance, is in line with

earlier publications on aggressive inpatient behavior in the acute

care setting in adolescents (Barton et al. 2001; Dean et al. 2008;

Barzmann et al. 2011) and prepubertal children (Garrison et al.

1995; Carlson et al. 2009; Potegal et al. 2009; Crocker et al. 2010;

Phillips et al. 2011). While longer hospitalizations and younger age

are associated with higher frequencies of inpatient aggression in

adults as well (for review see Bowers 2011), bipolar disorder has

not consistently been related to increased rates of adult inpatient

aggression. However, it has to be noted that the diagnoses in this

study were based on clinical assessment. In recent years, a debate

has arisen criticizing a potential overdiagnosis of bipolar disorders

in children and adolescents with chronic irritability (Blader and

Carlson 2007; Moreno et al. 2007; Carlson et al. 2009; Leibenluft

2011). However, on the other hand, our results could also be related

to the loss of behavioral control that is associated with immature

and hyperactive emotional processes underlying bipolar disorder

(Kalmar et al. 2009). Studies in adults have frequently failed to

relate inpatient aggression to psychiatric diagnoses and among

those that have found diagnostic differences between aggressive

and nonaggressive inpatients, schizophrenia has been associated

most frequently with aggressive inpatient incidents (Bowers et al.

2011). Some other factors that may be of particular importance in

adolescents, such as parental violence, parental substance abuse,

staff attitudes, and other specific ward conditions may have played

a role also, but these factors were, unfortunately, not recorded in

our retrospective chart review.

In line with earlier research, the frequency of aggressive events

was highly skewed (compare Bowers et al. 2011). Out of the 1349

AERIs, >50% were accounted for by only seven patients. This

finding is in line with studies in adults (for review, see Bowers et al.

2011); and even higher skewedness has been reported in youth,

where 7.4% of patients accounted for 81% of all seclusions (Angold

and Pickles 1993), 15% of patients accounted for 73% of all se-

clusions (Atkins and Ricciuti 1992), or 7% of patients accounted for

50% of all seclusions (Earle and Forquer 1995). Therefore, it is

important to acknowledge that aggressive inpatient incidents are

regular events only to a limited extent, often happening in clusters,

relating to the presence of particularly problematic patients. It is

possible that experienced clinicians can identify these outstand-

ingly aggressive patients as high-risk patients at admission, as

suggested earlier (Phillips et al. 2011). However, the likelihood of

aggressive behavior in the remainder of inpatients was difficult to

predict based on sociodemographic and clinical variables available

at admission, as even a multivariate predictor model accounted for

only 11% of the variance in patients with at least one AERI in our

study.

Surprisingly, and in contrast to earlier research in adults (meta-

analysis of adults in Bowers et al. 2011) and prebubertal children

(Carlson et al. 2009; Potegal et al. 2009), a chief complaint of

aggression, oppositionality, or impulsivity at admission was only

weakly associated with subsequent inpatient aggression requiring

an intervention in our study. Carlson and colleagues found a strong

predictive value of reported rages prior to admission for subsequent

rages during admission (Carlson et al. 2009), with rages defined as

‘‘agitated/angry behaviors requiring seclusion or medication be-

cause the child could not be verbally redirected to ‘time out’.’’

Notably, this definition differs from the one used in our sample,

which was clearly restricted to subjects posing a danger to others or

Table 5. Outcome in 408 Adolescent Inpatients with or without Aggressive Episodes Requiring

an Intervention (AERI+ [n = 116] vs. AERI- [n = 292])

Total AERI+ AERI- p value

GAF at discharge (mean, SD) 50.6 – 9.8 48.9 – 9.9 51.2 – 9.8 0.0407
Change in GAF (admission to discharge; mean, SD) 18.6 – 11.1 18.1 – 11.0 18.7 – 11.1 0.6167
Median length of stay (days; 25th, 75th percentile) 13.0 (8; 34.75) 49.5 (17.3; 96.5) 10.0 (7.0; 18.0) < 0.0001

Perspective at discharge (n, %)
Outpatient care 269 (67.3) 53 (46.5) 216 (75.5) < 0.0001
Day hospital 62 (15.5) 23 (20.2) 39 (13.6) 0.1028
Residential treatment facility 42 (10.5) 26 (22.8) 16 (5.6) < 0.0001
Inpatient facility 27 (6.8) 12 (10.5) 15 (5.2) 0.0574

Pharmacological treatment at discharge
Median # of medications (25th, 75th percentile) 2 (1; 2) 2 (2; 3) 1 (1; 2) < 0.0001
Change # of medications, baseline to discharge ( – SD) 0.50 – 1.1 0.72 – 1.2 0.41 – 0.95 0.0079
Antipsychotics (n, %) 200 (49.0) 83 (71.6) 117 (40.1) < 0.0001

First-generation antipsychotics (n, %) 12 (2.9) 7 (6.0) 5 (1.7) 0.0198
Second-generation antipsychotics (n, %) 190 (46.6) 77 (66.4) 113 (38.7) < 0.0001

Antidepressants (n, %) 190 (46.6) 44 (37.9) 146 (50.0) 0.0275
Mood stabilizers (n, %) 189 (46.3) 78 (67.2) 111 (38.0) < 0.0001

Lithium (n, %) 71 (17.4) 29 (25.0) 42 (14.4) 0.01
Anxiolytics/Hypnotics (n, %) 42 (10.3) 13 (11.2) 29 (9.9) 0.7022
Stimulants (n, %) 37 (9.1) 17 (14.7) 20 (6.9) 0.0133
Anticholinergics (n, %) 19 (4.7) 10 (8.6) 9 (3.1) 0.02
Alpha 2 agonists (n, %) 9 (2.2) 4 (3.5) 5 (1.7) 0.2815

GAF, Global Assessment of Functioning.
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themselves. In a mixed sample of pre- and postpubertal youth in a

secured facility (Tompsett et al. 2011) absence/presence of ag-

gression against adults was the most predictive indicator of events

requiring restraint. Notably, the negative predictive value of prior

behavior (i.e., the association of no aggressive behavior prior to

admission with no need for intervention for aggression) was very

high in both studies (Carlson et al. 2009; Tompsett et al. 2011),

whereas the positive predictive value was only moderate. Possibly,

the lack of a strong association is the result of the different social

framework of the hospital as opposed to family life, such that for

some patients being taken out of the family context may decrease

aggressive behavior (Carlson et al. 2010), whereas for others,

conditions on the ward may even trigger or sustain aggressive be-

havior. It has to be noted, however, that in this retrospective chart

review, only complaints brought forth by the adolescent patients

and caretakers were recorded during the intake procedure, certainly

yielding much less information on the diversity of an individual’s

aggression history. Moreover, rather than being noted as a specific

complaint, the compiled information on an individual’s aggression

history certainly influenced the admission and discharge diagnosis,

and these diagnoses were significantly associated with subsequent

inpatient aggression.

Our multivariate models only explained the presence or absence

of at least one AERI. By contrast, none of the variables relating to at

least one AERI was associated with the total number or the fre-

quency of aggressive events, or with SRU. Rather, only the primary

diagnosis at discharge was associated with the frequency of ag-

gressive events. However, this association is partly redundant, as

the behavior during hospitalization influences the discharge diag-

nosis. Therefore, structured risk assessment tools are required to

identify high-risk patients with a special need for anti-aggressive

strategies early during their hospitalization.

In this regard, two rating scales have been tested specifically in

adolescent inpatients (Barzmann et al. 2011; Tompsett et al. 2011).

Both tools assessed multiple, combined factors of a detailed history

of aggression, but the one that additionally covered exposure to

violence, intellectual functioning, and psychiatric diagnosis among

other clinical and demographic factors (Tompsett et al. 2011),

found that the history of aggression against adults remained as the

most significant factor predicting clinically relevant aggression. It

has been argued that risk assessments based solely on patient fac-

tors are doomed to fail, as these ignore the contextual aspect of

ward and staff influence (Steinert 2002). In this regard, short-term

risk assessment strategies that have demonstrated efficient reduc-

tions in violence rates in adult psychiatry, may also improve ag-

gression management in adolescent psychiatry (Van de Sande

2011): Daily, formalized monitoring of precursors of aggressive

behavior, of impairment in social or psychological functioning in

daily routines, combined with weekly in-depth monitoring of ag-

gression precursors that were subsequently discussed with the unit

staff, led to a 50% reduction of inpatient violence and to a signif-

icant reduction in seclusion and coercive medication use.

Our criteria for aggressive patients requiring an intervention

were based on the recording of either pharmacological restraint use

and/or SRU. Therefore, purely behavioral interventions, which

were regularly used on the ward as preventive measures and in

response to lower level aggression, were not captured in this study

and are, therefore, not the topic of this discussion. This implies also

that the prevalence of mild to moderate aggressive behavior that

can be de-escalated without a mechanical or pharmacologic inter-

vention is likely higher than the numbers recorded in our retro-

spective chart review.

STAT/PRN medication was used as the first line management in

aggressive inpatients. FGAs were used for this purpose most fre-

quently, followed by benzodiazepines. The general STAT/PRN

frequency compares well with the total frequency of STAT/PRN

psychotropic medication in adult psychiatric wards (i.e., regardless

of aggression), where the most frequent reasons for STAT/PRN

prescriptions were agitation, threatening behavior, and mood dis-

turbances (for review see Stein-Parbury et al. 2008). There are only

few studies on this topic in children and adolescents, showing

STAT/PRN rates of as much as 50% (Dean et al. 2006) to 86% in

unselected cases (Vitiello 1987; Kaplan and Busner 1997), with

aggressive or disruptive behavior named as the most frequent in-

dication. The use of short-acting intramuscular APs and benzodi-

azepines for the STAT/PRN treatment of agitation (Citrome 2007;

Srivastava 2009), with an emphasis of efficacy of the treatment of

psychotic agitation and some additional data in agitation associated

with bipolar mania (Citrome 2007), is based on evidence from

controlled and registration studies in adults, but not in children or

adolescents. By contrast, antihistamines were not used as anti-

aggression intervention in an Australian study (Dean 2008). There

is no controlled evidence supporting the prescription of antihista-

mines for agitation or aggressive behavior. To the contrary, the only

study addressing this issue has failed to show any superiority over

placebo for this medication class when used in short-acting in-

jectable form, versus saline injection (Vitiello 1991).

Contrary to the lack of evidence for acute pharmacological in-

terventions for aggression, evidence exists for standing pharma-

cological treatment of aggression (Pappadopulous et al. 2006;

Zuddas 2011). In our study, SGAs and mood stabilizers were the

most frequently used standing medications at discharge in the

AERI+ subgroup. The use of mood stabilizers reflects the high

prevalence of bipolar spectrum disorders in this subgroup, and is in

line with treatment guidelines (Kowatch et al. 2005), although

mood stabilizers had significantly lower effect sizes in pediatric

mania than did SGAs (Correll et al. 2010). Similarly, APs have

demonstrated clear efficacy with numbers needed to treat (NNTs)

of 2–5 for the treatment of aggression across diagnostic categories

(Pappadopulous et al. 2006), and are recommended by experts for

aggression if other, less restrictive measures fail, despite lack of

regulatory approval for this purpose (Pappadopulos et al. 2011).

Moreover, SGAs are indicated for both adolescent schizophrenia

and pediatric bipolar disorder (Correll et al. 2011). We also noted a

slight predominance of FGAs and concomitant anticholinergic

prescription in the aggressive subgroup, but our data were not de-

tailed enough to understand the specifics of this prescription pat-

tern. As a consequence of the increased comorbidity of ADHD in

AERI+ , the prescription of stimulants was also more frequent in

this subgroup.

Almost half of AERIs were manageable with a pharmacological

intervention alone; however, additional use of containment was

needed in 58% of aggressive patients, translating into a unit-wide

frequency of SRU of 16.9%. Although this ratio is higher than that

in most adult psychiatric settings, where the majority of studies

report SRU <10% (for review see Steinert et al. 2010), this number

compares with that in earlier studies in adolescent acute inpatient

care, where rates ranged from 17 to 22% (Miller et al. 1989; Angold

and Pickles 1993; Dean et al. 2008; Larson et al. 2008; Azeem et al.

2011). By contrast, higher rates have been reported in other set-

tings, such as forensic institutions (Donovan et al. 2003; Tompsett

2011) and in residential care (LeBel 2004; Leidy 2006), as well as

in prepubertal children (Delaney 2001; Sourander et al. 2002;

Crocker 2010), or in highly selected cohorts, such as youth with

278 BAEZA ET AL.



conduct disorder (Swett et al. 1989). The latter factors are known to

increase the incidence of aggression per se, and as SRU is rarely

reported as a proportion of aggressive patients, it is possible that

the rates differ relative to the incidence of aggression in these

populations. Nonetheless, this appears not to be the case in the

adult psychiatric setting. A recent international review on SRU in

adults (16,000 admissions, 12 countries) reported considerable

differences in utilization rates of coercive measures despite

comparable compositions of patient cohorts (Steinert et al. 2010).

Even though national or statewide specific legislation sets a dif-

ferent frame for the management of inpatient aggression, culture,

traditions, and institutional policies, rather than clearly defined

medical or safety requirements, appeared to have driven the high

variability of responses to aggressive behavior (Steinert et al.

2010). This conclusion could only be drawn, based on the high

number of psychiatric units reviewed. By contrast, data for SRU

in child and adolescent psychiatric care institutions are still lim-

ited (Delaney 2001; De Hert et al. 2011), so that such conclusions

cannot currently be drawn. Still, the shaping of these ‘‘traditions’’

lacks an empirical basis. For example, whereas seclusion as op-

posed to restraint is illegal in Massachusetts, no differences in

patients’ perception regarding these different coercive measures

were found in a recent randomized study on this topic (Bergk et al.

2011).

It is noteworthy that no sociodemographic characteristics were

related to SRU, dismissing the suspicion of racial profiling, raised

by some human rights activists. By contrast, a clustering of physical

aggression during the hospitalization was associated with SRU,

justifying the aim of staff security, which is often named as the

principal reason for SRU. Furthermore, patients experiencing me-

chanical restraint had already received a higher frequency of as-

needed medications, indicating that pharmacological interventions

had been used to address the patients’ behavior, and that those

strategies alone had had limited success.

Limitations

The results of this study have to be interpreted within its limi-

tations, including: 1) Retrospective design, 2) lack of data on the

time course of individual responses and effects of interventions for

AERI, 3) lack of data on the sequential use of oral followed by i.m.

PRN/STAT medication use for patients who were offered and ac-

cepted oral PRN/STAT medication during less than serious/dan-

gerous behaviors and subsequently worsened despite oral PRN/

STAT treatment, 4) lack of data on nonmedical behavioral inter-

ventions other than the quiet room, 5) lack of history on previous

exposure to violence, and 6) lack of proportional calculation on the

availability of child and adolescent inpatient services relative to the

needed capacity in the catchment area of our hospital that could

affect the severity of admitted youth.

Conclusions

Further research on the efficacy and safety of STAT/PRN

medications and structured models of aggression management,

such as the use of early identification of aggressive patients, or the

use of rapid intervention teams, is sorely needed.

Clinical Significance

The management of aggressive behaviors in youth is still a

challenging issue, both from the nursing and from the medical

perspective. Despite the high prevalence of STAT/PRN pharma-

cological interventions and the use of standing medication with

anti-aggressive potential, physical interventions were still used in

this acute inpatient sample. Structured preventive measures may be

needed to further reduce the need of ad hoc interventions. These

measures need to be developed as an interdisciplinary effort in-

volving the entire medical team, with adequate support from clin-

ical administration.
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