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Brief Rating of Aggression by Children
and Adolescents (BRACHA):
Development of a Tool for Assessing
Risk of Inpatients’ Aggressive Behavior

Drew H. Barzman, MD, Lauren Brackenbury, BA, Loretta Sonnier, MD,
Beverly Schnell, PhD, Amy Cassedy, PhD, Shelia Salisbury, PhD, Michael Sorter, MD,

and Douglas Mossman, MD

This study evaluated the Brief Rating of Aggression by Children and Adolescents—Preliminary Version (BRACHA
0.8), an actuarial method of assessing the risk of aggressive behavior by hospitalized children and adolescents.
Licensed psychiatric social workers used a |6-item questionnaire to assess all patients seen in the emergency
department (ED) of a major urban children’s hospital. Over a six-month period, 418 patients (age range, 3.5-19.0
years) underwent psychiatric hospitalization after ED evaluation. The hospital nursing staff recorded the inpatients’
behavior, with the Overt Aggression Scale (OAS). Inpatients were deemed aggressive if, during the first six days
of their hospital stay, they scored one or higher on any OAS subscale. We evaluated questionnaire properties,
items, and demographic covariates (e.g., age, sex, and living situation) by using factor analyses, logistic regression
models, and receiver operating characteristic (ROC) methods. A total of 292 aggressive acts were committed by
120 (29% of 418) patients. Fourteen of the |6 items predicted (p < .007) inpatient aggression and showed good
internal consistency (Cronbach’s o« = 0.837). Age was inversely related to probability of aggression and was
incorporated into the final assessment instrument. Predictive power was comparable with other published risk
assessment instruments (ROC areas of .75 for any aggression and .82 for aggression toward others). BRACHA 0.8
shows promise in rapidly assessing risk of inpatient aggression, but further studies are needed to establish the

reliability and validity of the instrument.
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Managing aggressive patients is a significant concern
for child and adolescent inpatient psychiatric
units.'~* Shorter hospital stays, reduced funding for
mental health services, and an increasing number of
aggressive patients have made assaults against psychi-
atrists and nursing staff a significant occupational

Dr. Barzman is Assistant Professor of Psychiatry and Pediatrics and
Director of the Child and Adolescent Forensic Psychiatry Service; Dr.
Sonnier is Pediatrician and Child Adolescent Psychiatrist; Dr. Schnell
and Dr. Salisbury are Biostatisticians II and Dr. Cassedy is Research
Associate, Center for Epidemiology and Biostatistics; and Dr. Sorter is
Professor of Clinical Psychiatry and Clinical Director of Psychiatry,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH. Ms.
Brackenbury is undergraduate research fellow, Reed College, Portland,
OR. Dr. Mossman is Director, Glenn M. Weaver Institute of Law and
Psychiatry, University of Cincinnati College of Law, and Professor of
Psychiatry, Department of Psychiatry and Behavioral Neurosciences,

health risk.>® A prospective study of a state psychi-
atric hospital found that, over a two-month period,
33 percent of the hospitalized children and adoles-
cents were aggressive to others.” Assaults by patients
may result in physical and/or emotional injury to
hospital personnel.®” Seclusion and restraint, two
common responses to episodes of inpatient aggres-
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sion,'? can be psychologically traumatizing' ' and oc-
casionally result in injury or fatality."?

Although aggression on child and adolescent psy-
chiatric units is troublingly frequent, only a few stud-
ies provide clues that might help clinicians to assess
their patients’ risk of violence. Several features limit
the usefulness of these studies: relatively small samg)le
sizes,”~*!? predominantly male or white samples,'4
unstandardized lengths of hospital stay,” lack of dif-
ferentiation between verbal and interpersonal aggres-
sion,'? retrospective designs,”' weekly rather than
daily aggression ratings,* and samples with restricted
age ranges (6—12 yearsl3’16; 12-18 years”).

Violence risk assessment tools for adults have re-
ceived extensive attention,'®!? but to our knowl-
edge, no studies have been conducted to examine
tools applicable to in-hospital aggression by child
and adolescent psychiatric inpatients. The Struc-
tured Assessment of Violence Risk in Youth
(SAVRY) evaluates risks of recidivism in juvenile of-
fenders, but its focus is on long-term outcomes for
adolescent outpatient populations.”*~** Research
applicable to aggression by child and adolescent in-
patients is scarce, because most studies look at lon_ger
term outcomes in residential” and forensic settings.'”*?

A screening instrument that would quickly iden-
tify patients at elevated risk of being aggressive might
lower the risk of injuries, help hospital staff imple-
ment measures aimed at averting violence, and re-
duce the use and hazards of seclusion and restraint.
This article describes the development to date and
predictive effectiveness of the Brief Rating of Aggres-
sion by Children and Adolescents—Preliminary Ver-
sion (BRACHA 0.8), a tool for assessing risk of ag-
gression on inpatient psychiatric units.

Methods

Scale Development

Before the present study, we developed a 67-item
list of potential risk factors for physical or verbal
aggression during hospitalization. We selected the
67 items from risk factors for aggression identified
in previous studies®>”>'*'*?* and from risk and pro-
tective factors suggested by a committee of psychiat-
ric clinicians (including psychiatrists, nurses, and
social workers) at Cincinnati Children’s Hospital
Medical Center (CCHMC).

We piloted the 67 items with 289 patients in a
quality-of-care project, to select the strongest risk

indicators for aggression and violence. (As a quality-
of-care project, this pilot study was deemed exempt
by the CCHMC Institutional Review Board [IRB].)
Forty percent (115/289) of the patients exhibited
some form of aggression, and 14 of the 67 items were
significantly associated (p < .05) with aggression.
(More information about the pilot phase is available
from the first author upon request.) Despite the lack
of significance, two historical questions on sexual
and physical abuse were retained in a second version
of the scale, because clinical experience and some
of the literature have identified maltreatment as a
risk factor for aggression.3 Thus, the versions of the
BRACHA evaluated in the current study consisted
of 16 questions with yes or no responses (Table 1),
plus easily obtained demographic data (birth date,
sex, race, ethnicity, living arrangements, and type of
insurance, a proxy for socioeconomic status) that we
thought might be related to aggression (Table 2).
Before continuation of the project, the CCHMC
IRB reviewed the study again and reapproved it with
a waiver of signed consent. Specific consent for
BRACHA administration or OAS scoring was not
required of patients or their guardians, because these
instruments had become part of routine clinical care,
and clinicians were using the instruments to make
treatment and management decisions.

Procedure

Licensed psychiatric social workers administered
the BRACHA to all patients during the emergency
department (ED) admission process at CCHMC.
Social workers received training on the instrument
using live patient interviews of children, adolescents,
and their guardians. Interviewers obtained answers
to BRACHA questions primarily from the patients’
parents or guardians, although information some-
times also came from patients or collateral sources.

The hospital where patients underwent treatment
has 67 inpatient psychiatric beds divided into four
units. The children and adolescents were placed on
separate units divided by age (3—7 years, 811 years,
and 12+ years). Before admission and bed assign-
ment, the patients were classified into three risk
groups based on their 16-item scores. Some adoles-
cent patients in the highest risk category (those with
scores of =12 of a possible 16) were placed on a
safety unit that had higher levels of staffing. For
safety reasons, unit staff members were not masked
to patients’ risk categories.
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Table 1 Sixteen Questionnaire ltems and Their Associations With Aggression

Without With
Aggression Aggression X
Iltem Response (n = 298) (n=120) (df=1) p
1. Does the patient have a history of psychiatric hospitalization? Yes 117 75 18.6 <.0001
No 181 45
2. Does the patient have a history of suspensions or expulsions? Yes 140 83 16.9 <.0001
No 158 37
3. Does the patient have trouble accepting adult authority? Yes 197 104 17.9 <.0001
No 101 16
4. Has the patient ever been physically abused? Yes 68 25 0.195 .659
No 230 95
5. Has the patient ever been sexually abused? Yes 68 28 0.013 .9100
No 230 92
6. Has the patient ever physically assaulted others? Yes 176 97 17.9 <.0001
No 122 23
7. Has the patient exhibited impulsivity while in the ED (e.g., Yes 58 51 23.6 <.0001
needs redirection)? No 240 69
8. Has the patient been intrusive to others while in the ED? Yes 28 34 243 <.0001
No 270 86
9. Has the patient attempted or committed acts of violence more Yes 134 82 18.7 <.0001
than 7 days ago? No 164 38
10. Does the patient have past violent ideation? Yes 138 83 17.9 <.0001
No 160 37
11. Does the patient have past violent intent or plan? Yes 122 76 17.2 <.0001
No 176 44
12. Has the patient ever destroyed property (e.g., broken a vase Yes 183 95 12.1 .0005
or vandalism)? No 115 25
13. Has the patient been aggressive towards self or others in the Yes 182 90 7.30 .0068
last 24 hours? No 116 30
14. Has the patient ever displayed a pattern of either verbal or Yes 230 107 7.87 .0050
physical aggression against self or others, either as a delayed No 68 13
or immediate emotional reaction to a trigger (e.g., threatening
a peer who accidentally bumps into him/her in the hall or
impulsively cutting self when angry)?
15. Has the patient exhibited aggression or antisocial behaviors Yes 102 68 17.9 <.0001
prior to age 10 (e.g., fire-setting, destruction of property, No 196 52
stealing, or trying to injure a person or animal)?
16. Does the patient appear to lack remorse, shame, or guilt in Yes 86 54 10.0 .0015
the past or present? No 212 66

Outcome Measures

Hospital staff members used the Overt Aggression
Scale (OAS)*” to record inpatients’ behavioral out-
comes. The OAS characterizes an individual’s verbal
and physical aggression toward self, other persons,
and objects. Using the OAS, a rater records the pres-
ence or absence of four categories of aggression: ver-
bal aggression, physical aggression against self, phys-
ical aggression against other people, and physical
aggression against objects. If an incident of aggres-
sion occurs, the rater assigns a score on a four-point
severity scale anchored with behavioral descriptors.
The OAS was developed for children and adults in
the original studies, which established reliability with
intraclass correlation coefficients (ICC) of 0.50 for
verbal aggression and 0.81-1.00 for physical aggres-

sion.”> A subsequent study confirmed the usefulness
and appropriateness of the OAS for assessing aggres-
sion on a child psychiatric unit.?® The OAS has been
used in child and adolescent inpatient studies*”*®
and adult inpatient studies™ to record and measure
aggression.

In this article, we use the term aggression to des-
ignate any threatening verbal or physical behavior
toward self, other people, or objects that would gen-
erate a score of 1 or higher on any subscale of the
OAS. Examples of behavior that would earn a score
of 1 for aggression include “shout angrily,” “hit self,”
or “slam door.” We use the term violence to refer to
actions that would generate a score of 1 or above on
the “physical aggression toward other people” sub-
scale of the OAS. Examples of behavior that would
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Table 2 Relationships Between Demographic Factors and Any Aggression

No Aggression

With Aggression

(n = 298) (n = 120) Test Statistic P
Age, y 13.811 £ 3.391 12.634 + 3.386 t=3.3215 <.0014
df = 416
Sex
Female 146 45 X> = 4.554 .032
Male 152 75 df =1
Race
Caucasian 197 61 x> = 8.448 .0039
Non-Caucasian 101 59 df =1
Ethnicity
Non-Latino 211 85 X =0 .996
Latino or unknown 87 35 df =1
Insurance
Private 112 31 .0489*
Public 159 78
None 10 7
Unknown 17 4
Living with . . .
Two biological parents 63 11 X =13.99 .0073
One biological parent 166 64 df = 4
Nonparental relatives 23 14
Adoptive family 18 10
Foster/group home/state custody/other 28 21
Living with . . .
One or more biological parent(s) 229 75 X' = 8.88 .0029
Other 69 45 df =1

All data are the number of subjects, unless otherwise indicated.
*Fisher’s exact test (two-sided).

earn a score of 1 for violence include “make threat-
ening gesture” or “swing at people.”*’

Hospital staff members were trained to use the OAS
with vignettes. An OAS was completed for each patient
after day (7 a.m.—3 p.m.) and evening (3 p.m.—11 p.m.)
shifts and also after any aggressive episode. (OAS ratings
were not obtained on the overnight shift because the
expected incidence of aggression during this time was
low.) At discharge, board-certified child and adolescent
psychiatrists working on the inpatient units provided
diagnoses for each patient based on Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR)?° criteria using all avail-
able clinical information (interviews, historical infor-
mation, observation, psychological testing, and collat-
eral information from caregivers and outside treatment
providers).

Sample

This study reports on findings for patients admit-
ted during a six-month period beginning April 22,
2000, the first day the 16-item BRACHA question-
naire went into use. Data collection ended on Octo-
ber 31, 2006. During this period, CCHMC admit-
ted 458 children and adolescents to psychiatric units.

Nineteen patients were dropped from the analyses
because of missing information about their living
arrangements. Of the 145 patients for whom staff
members documented aggressive episodes, 120
(82.8%) had their first aggressive incidents in the
first six days of hospitalization. Based on this finding
and on the clinical reality that most psychiatric inpa-
tients have relatively short durations of stay, we lim-
ited analyses to aggression occurring in the first six
hospital days.

During a six-day hospitalization, staff members
should have completed at least 12 OASs (2 per day)
for each patient. However, not all the OASs were
completed. To avoid bias that might arise from hav-
ing multiple missing OASs, we excluded from our
analyses those patients who were missing six or more
OASs. We chose six as the exclusion threshold, be-
cause during a six-day stay, a maximum of six OASs
could be missing for legitimate reasons. For example,
a patient who arrived at the hospital late at night, had
weekend passes, or had an early morning discharge
would not have an OAS for these periods. Twenty-
one patients were excluded because six or more OAS
ratings were missing, leaving a final sample of 418
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Table 3 Psychiatric Diagnoses for 418 Patients, Grouped by Sex and Presence/Absence of Any Aggression

Aggressive Nonaggressive P

Diagnostic group n Female Male Female Male All Females Males
Anxiety, adjustment 119 12 14 53 40 .0466 2263 1963
ADHD, impulse control 155 21 42 29 63 <.0001 .0006 .0386
Disruptive behavior 104 14 29 30 31 .0013 1507 .0039
Mood disorders 276 26 43 108 99 .0207 .0648 .2553
Developmental disorders 15 2 6 2 5 .0418 .2364* .1328*
Psychoses 61 4 14 10 33 .8815 .7436* .592
Mental retardation 18 3 4 3 8 3426 1441% 1.000*
Substance use 61 8 6 23 24 2732 .7495 .906

*By Fisher’s exact test. All other values obtained from likelihood ratio chi-square tests, df = 1.

patients. We found no evidence that the BRACHA
0.8 scores of the 21 excluded subjects differed from
the scores of the other 418 subjects (p = .23, Wil-
coxon two-sample test). Patients ranged in age from
3.5 to 19.1 years, with a mean * SD age of 13.5 =
3.4 years. One hundred ninety-one (45.7%) patients
in the sample were female. Most patients (7 = 258,
61.7%) were Caucasian (Table 2). All 418 patients in
the sample had been admitted through the ED at
CCHMC. No patient underwent more than one ad-
mission during the study period.

Data Collection and Analysis

All BRACHA and OAS data were entered by Tele-
Form. We evaluated each of the 16 questionnaire
items and the patient’s demographic information as
potential predictors of aggression and violence (as
previously defined). We treated age as a continuous
variable, because inspection of the receiver operating
characteristic (ROC) curve revealed a gradually de-
creasing slope. Data recording forms included several
options concerning living arrangements (Table 2).
Though studies indicate that caregiver burden in sin-
gle-parent homes is higher than in two-parent house-
holds, we found that differences in aggression rates
between patients who lived with one versus two bio-
logical parents did not differ significantly (x* =
5.06, df = 1, p = .024) after taking multiple com-
parisons into consideration. We found a clearer dif-
ference, however, when we compared aggression
rates of patients who lived with at least one biological
parent with aggression rates for patients in other liv-
ing situations (x* = 8.88, df =1, p <.0029). This
being the case, we treated living arrangement as a
dichotomous variable in subsequent data analyses
(that is, living with one or two biological parent(s) =

1, other living arrangements = 0). Literature indi-

cating that separation from a parent and lack of pa-
rental support are predictive of aggressive behavior
supports this approach.'?' We used the chi-square
and Fisher’s exact tests to learn whether sex, race, and
various diagnoses predicted aggression or violence.

Results

Psychiatric Diagnoses

Ninety-eight percent of the patients (2 = 410)
had atleast one primary or secondary diagnosis in the
following categories: anxiety disorders and adjust-
ment disorders (28.5%, » = 119), attention deficit
hyperactivity disorder and impulse control disorders
(37.1%, n = 155), disruptive behavior disorders
(24.9%, n = 104), mood disorders (66.%, » = 276),
developmental disorders (3.6%, » = 15), schizo-
phrenia and other psychotic disorders (14.6%, n =
61), and mental retardation (4.3%, n» = 18) (Table
3). Anxiety disorders and adjustment disorders were
categorized together, since they often overlap and are
difficult to distinguish during hospitalizations after
acute stressors. The remaining eight patients had a
substance use disorder, an eating disorder, or both.

Aggressive Versus Nonaggressive Patients

Table 2 summarizes relationships between demo-
graphic factors and occurrence of any aggression.
During the first six days of hospitalization, 28.7 per-
cent (120/418) of the patients committed a total of
292 aggressive acts. Of the 292 incidents, 102
(34.9%) were verbal, 81 (27.7%) were toward ob-
jects, 63 (21.6%) were toward others, and 46
(15.8%) were toward self. Forty (89%) of those pa-
tients who engaged in aggression toward self also
engaged in other types of aggression, which suggests
that in the hospital setting, harm to self shares some
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common risk factors with outwardly directed aggres-
sion. Patients with diagnoses of attention deficit hy-
peractivity disorder or other impulse control disor-
ders were more likely to be aggressive (» <.0001), as
were patients with disruptive behavior disorders (p =
.0013). Associations with other conditions (e.g.,
mood disorders) were not significant after adjust-
ment of significance levels for multiple comparisons
(Table 3).

All questionnaire items were significantly associ-
ated with aggression except for the two questions
about personal abuse history (questions 4 and 5; Ta-
ble 1). The 16 items had good internal consistency
(Cronbach’s @ = 0.818), and internal consistency
improved when the two nonpredictive items were
deleted (Cronbach’s a = 0.837). Although these val-
ues suggest that the scale is unidimensional, we con-
ducted factor analyses on the 14 predictive items.
Exploratory factor analysis with an orthogonal or va-
rimax rotation indicated a three-factor solution: per-
sonal history (questions 1-3, 6, and 12-16); past
violence (questions 9—11); and impulsiveness in the
ED (questions 7 and 8). Kaiser’s Measure of Sam-
pling Adequacy (MSA) was 0.82, a good indicator
that the data are appropriate for the common factor
model. Internal consistency for each factor was good,
with Cronbach’s a = 0.79 for Factor 1, o = 0.84 for
Factor 2, and o = 0.78 for Factor 3.

Evaluation of Risk Assessment Potential

As Table 2 indicates, several demographic vari-
ables were clearly associated with aggression during
hospitalization. Thus, an important threshold prob-
lem in evaluating our questionnaire was to see
whether the responses to the 14 items added any
predictive power to what one might conclude from
demographic data that are quickly and reliably ob-
tainable. We decided not to evaluate race as a poten-
tial predictive item, in part because we thought that
apparent race-related differences in aggression rates
might reflect race-related differences in interpreting
and scoring aggressive incidents. Using stepwise,
backward-elimination logistic regression models, we
evaluated the potential predictive role of the remain-
ing demographic factors. Results showed that when
age and responses to the 14-item scale were included,
the other three demographic factors added no pre-
dictive value. We therefore evaluated prediction
models that used only patients’ ages and question-

naire results to gauge the risk of aggression or
violence.

The following equation describes the BRACHA
0.7 prediction model:

BRACHA 0.7 score = 20
+ (sum of 14 items) — (age in years) (1)

As Equation 1 shows, one computes a BRACHA 0.7
score by subtracting a patient’s age from 20 plus the
total number of questionnaire items answered yes.
(The constant 20 simply assures that the total score
will be positive.) BRACHA 0.7 has 14 items, and
the patients’ age range is 3 to 19 years. BRACHA
0.7 scores thus range from 1 to 31, with aggression
risk increasing as the score increases. Notice that
BRACHA 0.7 gives roughly equal predictive weight
to a patient’s age (which has a range of 16 years) and
the 14-item score; age is subtracted in the computa-
tion, because age is inversely related to likelihood of
aggression.

The second model, BRACHA 0.8, takes advan-
tage of the three component factors discussed above,
while aiming to avoid overfitting that might result
from using [-weights generated from a logistic re-
gression using our 418-patient sample. One calcu-

lates a BRACHA 0.8 score thus:
BRACHA 0.8 score =20 + 5

X [(sum of Factor 1 items) + 9
+ (sum of Factor 2 items) + 3
+ (sum of Factor 3 items) <+ 2]
— (age in years) (2)

Equation 2 implies that a yes answer to a given ques-
tionnaire item contributes to the prediction equation
in inverse proportion to the number of items in the
factor of which the given item is an element. For
example, Item 1 is one of nine elements of Factor 1,
and so a yes in response to Item 1 adds five-ninths of
a point to the total score. Similarly, a yes answer for
one of the two items making up Factor 3 adds 2/
points to the total score. Scores on the BRACHA 0.8
can range from 1 to 32. One multiples the three
factor sums by 5 so that, as with BRACHA 0.7, age
and questionnaire answers contribute roughly
equally to the total risk assessment score.

We used receiver operating characteristic (ROC)
analysis to evaluate the performance of BRACHA
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Table 4. Performance of Risk Scales in Predicting Any Aggression
and Aggression Toward Others

BRACHA  BRACHA

Risk Scale AUC = SE 14 Items 0.7 0.8
Any aggression
Age .6747 = .0281 1984 .0003 .0002
14 ltems 7227 = .0258 1474 .1408
BRACHA 0.7 .7468 = .0246 .6102
BRACHA 0.8 .7505 * .0248
Aggression toward others
Age .7691 = .0315 .2250 .0986 .0343
14 ltems .7154 = .0325 .0003 .0001
BRACHA 0.7 .8088 = .0262 .2892
BRACHA 0.8 .8201 = .0252

Probabilities are the result of two-sided AUC comparisons.

0.7 and 0.8 and to compare their accuracy with two
simpler predictors: patients’ ages and patients’ total
scores on the 14 items from the questionnaire. ROC
analysis is the appropriate method for evaluating the
performance of a risk assessment tool for which pos-
sible outcomes are arrayed along a continuous or
ordinal scale.”®> A ROC graph plots test sensitivity
(equal to the true-positive rate, 7p7) as a function of
the false-positive rate (fpr = 1 — specificity). The
area under the ROC curve (AUC) is a useful sum-
mary measure of test performance. In this context,
AUC equals the probability that the instrument will
assign a patient randomly chosen from the aggressive
subgroup a higher score (i.e., a higher likelihood of
aggression) than a patient randomly chosen from the
nonaggressive subgroup. Given such a pair of pa-
tients, an instrument with no discriminative power
would perform no better than flipping a coin to clas-
sify them and would have an AUC of 0.5. An instru-
ment that always assigned a higher score to the ag-
gressive patient would have an AUC of 1.0. Adult
studies examining performance of actuarial risk as-
sessment instruments typically report AUCs of 0.65
to 0.80.'”%% A recent study of actuarial risk assess-
ments for violent offending in 74 teenage outpatients
reported an AUC range of 0.71 to 0.73.%*

We calculated AUCs for BRACHA 0.7 and 0.8 by
using ROCKIT software.>® This package permits
comparison of correlated ROC curves, an important
consideration when, as in the present study, accuracy
parameters are derived from applying two or more
assessment methods to the same subjects. Table 4
describes the performance of BRACHA 0.7 and 0.8
in assessing risk of aggression and violence and shows
pair-wise comparisons of these scales” performances
with what one would expect by simply using age or

2
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Figure 1. Receiver operating characteristic (ROC) curves for predic-
tion of any form of aggression.

the 14 items by themselves as risk assessment tools.
Figures 1 and 2 show the ROC curves for age alone,
the 14 items, and BRACHA 0.7, and 0.8.

In assessing risk of aggression toward others, age
alone was a good predictor (AUC = 0.7691) but not
significantly greater than the 14-item score (AUC =
0.7154). However, combining age and the 14 items
yielded predictive formulae with AUCs above 0.8
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= = ‘age

true positive rate

= = 14 items
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Figure 2. Receiver operating characteristic (ROC) curves for predic-
tion of interpersonal violence.
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and, in the case of BRACHA 0.8, accuracy was sig-
nificantly higher than the 14-item score (p < .01) or
age alone (p < .05).

AUC values provide a global measure of discrim-
ination power, but they do not directly help clini-
cians grasp the practical effect of using an assessment
method. One way to appreciate what an assessment
tool might do is to suppose that a practitioner picked
a single cutoff score to differentiate between patients
at high and low risk for aggressive or violent behav-
ior. Methods of cutoff selection include maximizing
sensitivity plus specificity or utility (benefits minus
costs). However, the former method is insensitive to
base rate considerations, and the latter method re-
quires establishing precise values for true positives
and true negatives and precise costs for false positives
and false negatives. Establishing these precise
amounts usually is impossible, but a reasonable,
practicable alternative is to find and evaluate the con-
sequences of using the cutoff that yields maximum
diagnostic information (MDI).

To select the MDI cutoff for any form of aggres-
sion, we used the base rate in our sample (120/418 =
0.287), binormal accuracy parameters generated by
the ROCKIT software, and the cutoff location pro-
cedure described by Somoza and Mossman.** The
(fpr, tpr) pair that maximized diagnostic information
was (0.431, 0.802; Fig. 1), which corresponds to a
BRACHA 0.8 score of 13. This operating point
would divide the patients into two groups: a 224-
member higher-risk group with a 43 percent rate of
aggression (that is, a group containing 96 actually
violent and 128 actually nonviolent patients) and a
194-member lower-risk group with a 12 percent rate
of aggression (170 actually nonviolent and 24 actu-
ally violent patients). Using the same process to find
the MDI cutoff for violence (base rate = 63/418 =
0.151) led to a MDI cutoff at (fpr, zpr) = (0.327,
0.822; Fig. 2), which corresponds to a BRACHA 0.8
score of 14. This operating point would divide pa-
tients into a 168-member higher risk group in which
52 (31%) patients were actually violentand 116 were
not, and a 250-member, lower risk group of whom 9
(3.6%) patients were actually violent and 241 were not.

Readers should note that, in this article, we have
used the MDI cutoff primarily for demonstration
purposes. An interesting consequence of using either
13 or 14 as a cutoff for the BRACHA 0.8 is that
children ages 7 and under automatically fall into the
high-risk group. While such a categorization reflects

the strong inverse relationship between age and ag-
gression risk, using a single cutoff for all ages might
not be useful in actual clinical contexts.

Discussion
Our findings suggest that the BRACHA can help

ED clinicians rapidly categorize children and adoles-
cents into groups with distinctly higher and lower
risks for aggression and violence during hospitaliza-
tion, which in turn would help ED clinicians convey
an empirically validated assessment of risk for inpa-
tient aggression and violence to the inpatient unit
that will receive the patient. Previous research has
found that several demographic, clinical, and histor-
ical factors are indicative of future aggressive behav-
ior, but these factors do not necessarily predict inpa-
tient aggression during an acute inpatient stay. To
our knowledge, this study is the first to find that a
younger age is associated with a higher risk for inpa-
tient aggression and violence.

Past research has found that certain diagnoses,
including disruptive behavior disorders,” conduct
disorder,'® specific developmental disorders,'® and
mental retardation,>’ increase the risk of aggression.
Other studies suggest mixed effects for certain diag-
noses. For example, Knox and colleagues®® suggest
that an internalizing disorder (e.g., depression or
anxiety) reduces the likelihood of aggression by
males, but may be a risk factor for aggression by
females. Although the present study supports previ-
ous findings about disruptive behavior disorders and
aggression, we intentionally omitted diagnostic sta-
tus from our predictive model. Our reasoning was
that child psychiatric diagnoses have limited accu-
racy and reliability when based solely on information
available in the ED. Also, discharge diagnoses may
have reflected information contained in OAS (ag-
gression) scores, which could have the effect of inflat-
ing the association between particular diagnoses and
aggression. We instead examined information and
potential predictive factors that clinicians can assess
objectively even during crises that precipitate psychi-
atric hospitalization.

A history of aggressive behavior is one of the most
commonly cited risk factors for aggression and vio-
lence,?>?>?"? and impulsiveness combined with ag-
gression is a strong predictor of future aggression.”>”**
In adults, adolescents, and children, aggressive acts
committed just before admission predict violence dur-
ing subsequent psychiatric hospitalization.”'*'”*® The
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present study confirms these findings: all BRACHA
items relating to interpersonal violence or hostility were
strong predictors of in-hospital aggression, as was a his-
tory of property destruction.

Other investigators have found that victimization
via physical or sexual abuse has a modest correlation
with future aggression in referred youths,40 but we
did not find an association between these elements of
inpatients” histories and inpatient aggression.

We note several limitations to our conclusions.
First, inpatient clinicians used responses from the
16-item questionnaire (particularly the total of pos-
itive items) throughout the study period as an aid
in clinical management. Although we calculated
BRACHA 0.7 and 0.8 scores after data collection,
staff members who made OAS ratings were not blind
to the number of items answered “yes.” Therefore,
patients’ risk scores may have influenced reactions,
perceptions, and data recording by staff members.

Second, some adolescent patients with 12 or more
“yes” responses on the 16-item questionnaire were
placed on a safety unit with increased staffing based
on the expectation that the scale had predictive va-
lidity. Although this precaution appeared to be eth-
ically required, it may have prevented or reduced
aggressiveness in higher risk patients, which would
have had the effect of reducing apparent accuracy of
the assessment instrument. Despite implementation
of placement precautions and other inpatient safety
measures, we still found a clear association between
the number of items answered yes and subsequent
inpatient aggression. This association might have
been even stronger had clinicians not used informa-
tion contained in our assessment tool.

Third, compliance checks for OAS recording and
training in use of the assessment questionnaire were
not ongoing during the study. Regarding OAS com-
pliance, missing data prevented the inclusion of some
otherwise eligible patients; for other patients, we ex-
pect that data were not recorded as often as they
should have been. These omissions may have oc-
curred because patients had no aggressive incidents
to record, but we cannot be sure. Although we have
no reason to suspect that these omissions introduced
systematic bias, it is possible that they did.

Fourth, hospital unit placements for children and
adolescents depended on their age category. Al-
though assignment of patients to separate child and
adolescent units comports with reasonable current
practice, the strong inverse relationship between age

and aggression may partly reflect differences in how
units evaluated and rated incidents.

Fifth, our study took place at a single institution
with a unique referral pattern. The concordance be-
tween risk factors suggests that these findings may be
generalizable to other similar settings, but the degree
to which this is true is unknown. We hope that future
studies will include other locations and settings to let
us evaluate the generalizability of the BRACHA.

Sixth, the relatively good predictive power of
BRACHA 0.7 and especially BRACHA 0.8 may re-
flect a fortuitous weighting of the elements that hap-
pens to fit the data. Of course, any combination of
data elements requires some weighting; even using
unit weights reflects a choice about weighting. For
BRACHA 0.7, we simply combined age with the
14-item score and hoped that this simple formula
would be robust to other data sets. In BRACHA 0.8,
each factor is weighted identically, and questionnaire
items contribute in inverse proportion to the number
of constituents in the factor to which they belong.
Yet, the factor structure derived from our current
data may not apply to future data sets, and our meth-
ods of combining items need additional evaluation.

Seventh, we recognize that several questionnaire
items lack simple operational definitions and could
be interpreted differently by individual clinicians. To
compensate, we are currently conducting additional
research, including an interrater reliability study us-
ing a version of the BRACHA with improved word-
ingand a scoring system that allows evaluators to give
specified, graded responses.

Finally, the current study focused on how well
BRACHA 0.7 and 0.8 assessed the likelihood of aggres-
sion or interpersonal violence occurring within the first
six days of admission. Although diagnostic performance
was very good, we did not evaluate whether BRACHA
0.7 or 0.8 could gauge the frequency and severity of
aggressive incidents, which have practical conse-
quences just as important as knowing whether ag-
gression will occur. Having reached the findings de-
scribed here, we plan future studies with stricter
compliance monitoring to learn whether the
BRACHA can make meaningful assessments about
potential frequency and severity of aggression.

Despite these limitations, our study suggests the
potential usefulness, accuracy, and practicality of the
BRACHA as an assessment tool. A combination of
readily assessable background factors, behavior pat-
terns, and age appears to sort child and adolescent
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psychiatric inpatients into different levels of risk
for post-admission aggression. If future research con-
firms our initial findings, the BRACHA may ulti-
mately help clinicians improve safety in hospitals,
reduce the use of seclusion and restraint, and focus
interventions on reducing aggression-related risk.
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