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Development, Validation, and Utility of Internet-Based,
Behavioral Health Screen for Adolescents

WHAT’S KNOWN ON THIS SUBJECT: The need for screening in
primary care is a national priority, but few validated screening
tools are available for this setting.

WHAT THIS STUDY ADDS: The BHS is a validated screening tool
designed specifically for primary care. It goes beyond most
depression screening tools by offering a full psychosocial
assessment on a self-report, Internet-based system that scores
the data for busy clinicians.

abstract
OBJECTIVES: The goals were to develop and to validate the Internet-
based, Behavioral Health Screen (BHS) for adolescents and young
adults in primary care.

METHODS: Items assessing risk behaviors and psychiatric symptoms
were built into a Internet-based platform with broad functionality.
Practicality and acceptability were examined with 24 patients. For psy-
chometric validation, 415 adolescents completed the BHS and well-
established rating scales. Participants recruited from primary care
waiting rooms were 12 to 21 years of age (mean: 15.8 years); 66.5%
were female and 77.5% black.

RESULTS: The BHS screens in 13 domains by using 54 required items
and 39 follow-up items. The administration time was 8 to 15 minutes
(mean: 12.4 minutes). The scales are unidimensional, are internally
consistent (Cronbach’s � � 0.75–0.87), and discriminate among ado-
lescents with a range of diagnostic syndromes. Sensitivity and speci-
ficity were high, with overall accuracy ranging from 78% to 85%. Pa-
tients with scores above scale cutoff values for depression, suicide
risk, anxiety, and posttraumatic stress disorder symptoms were �4
times more likely to endorse other risk behaviors or stressors.

CONCLUSIONS: The BHS addresses practical and clinical barriers to
behavioral health screening in primary care. It is a brief but compre-
hensive, self-report, biopsychosocial assessment. The psychiatric
scales are valid and predictive of risk behaviors, which facilitates ex-
clusion of false-positive results, as well as assessment and triage.
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A call for behavioral health screening
in primary care has been renewed.1,2 In
particular, the American Academy of
Child and Adolescent Psychiatry and
the American Academy of Pediatrics,3

as well as the US Preventive Services
Task Force,4 have recommended uni-
versal screening for depression. In ad-
dition, the Joint Commission now re-
quires suicide screening for youths
with psychiatric diagnoses in all inpa-
tient and hospital-based, ambulatory
services and recommends assess-
ment for other behavioral health prob-
lems (eg, child abuse and substance
use).5 Despite decades of interest,6 the
integration of behavioral and medical
services has been limited,7–10 particu-
larly in pediatric and adolescent med-
icine.11–14 Barriers to integration in-
clude lack of physician training,
inadequate screening tools, minimal
reimbursement for behavioral health
assessment and treatment, and diffi-
culty accessing behavioral health
services.3,4

Comprehensive models to address
these deficits have been proposed,15,16

but progress has been stalled in part
by the lack of practical, valid, behavioral
health screening tools. Self-reported
indicated or universal screening in-
creases case identification rates, stan-
dardizes assessment questions, and
increases staff efficiency.17–19 Further-
more, most studies indicate that adoles-
cents prefer revealing personal infor-
mation on computers, rather than in
face-to-face interviews.20

Unfortunately, most screening tools do
not respond to the full breadth of be-
havioral health screening needs in pri-
mary care settings. First, many tools
assess only 1 domain (eg, depression),
but assessments of multiple domains
(eg, depression, suicide risk, and child
abuse) are recommended and needed
to put depression in the context of
other risk and protective factors.21

Single-domain screeners also fail to

provide information for best-practice
recommendations regarding compre-
hensive psychosocial assessments at
well-child visits.21 Second, most rating
scales ask about current or past-week
symptoms, but patient contact often is
yearly (eg, well-child visits) and there-
fore a broader assessment time frame
is required. Third, most screening
tools lack psychometric validation. In a
review of depression screening stud-
ies, only 10 of 25 studies provided at
least some psychometric data on the
screening tool implemented.17 Fourth,
most screening tools fail to use ad-
vanced technology to reduce patient
and provider burdens.18 For patients,
interactive computer administration
tailors the task to individuals (eg, al-
lows for skip patterns), reduces liter-
acy obstacles (eg, through audio pre-
sentation of items), and is a preferred
modality for a young, computer-
literate population.20,22 For providers,
computer screening reduces the bur-
den of administration, scoring, and
report-writing. Furthermore, Internet-
based systems can interface with elec-
tronic medical records, track patient
progress over time, and aggregate
data at patient, practice, or broader
system levels, providing the founda-
tion for an evolving “learning health
care system.”23

The Behavioral Health Screen (BHS)
was designed to address many of the
limitations outlined above. The BHS is
an Internet-based, comprehensive
(although brief) screening tool for
youths.12–24 Here we describe its devel-
opment, practicality, acceptability,
psychometric properties, and clinical
utility.

METHODS

Development of BHS

Initial Item Development

The BHS was drafted by a team of psy-
chologists, pediatricians, and adoles-
cent medicine physicians, through a

comprehensive review of best-practice
guidelines, existing screening tools, be-
havioral health and risk behavior mea-
sures, and psychiatric diagnostic cri-
teria. Behavioral health items were
designed on the basis of Diagnostic
and Statistical Manual ofMental Disor-
ders, Fourth Edition, criteria for major
depression, generalized anxiety disor-
der, posttraumatic stress disorder
(PTSD), anorexia nervosa, bulimia ner-
vosa, schizophrenia, and substance use
disorders.24 Risk-assessment modules
were developed to address school,
family, safety, sexuality, and suicide
risks. Items were reviewed by 20 na-
tional experts in domain-specific ar-
eas. Focus groups with pediatricians
helped tailor the BHS specifically to
primary care (eg, asking about cur-
rent and past-year symptoms).

Software Platform

Medical Decision Logic (Baltimore,
MD) provided the health science archi-
tecture and Internet platform to sup-
port the implementation and deploy-
ment of the BHS. The tool was built on
the Clinical Research Management
System (CRMS), a Web 2.0 (and Web
3.0-enabled) application with an inter-
active, user-friendly interface based
on Ajax (a technology popularized by
Google and based on JavaScript and
XML). CRMS is being deployed at sev-
eral leading academicmedical centers
in the United States and provides a
unique level of automation, assurance,
and integration across tasks, regula-
tions, people, and roles in health re-
search. CRMSwas developed primarily
by using Ruby on Rails, an open-source
system that is well suited for complex,
evolving, Internet applications. CRMS
has an architecture based on leading
health informatics models, methods,
and standards, including those of
Health Level 7, the Clinical Data In-
teroperability Standards Consortium,
and the National Cancer Institute Can-
cer Biomedical Informatics Grid. The
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Internet platform can interface with
electronic medical record systems
and store data in a Health Insurance
Portability and Accountability Act-
compliant central repository. This
enables the generation of cross-
sectional and longitudinal reports at
patient, practice, or broader system
levels. The Internet platform also al-
lows primary care practices to add
questions to address local concerns
and interests.

Study 1: Practicality and
Acceptability

Twenty-four participants were re-
cruited, provided consent, and under-
went administration of the BHS before
their medical, well-child visit appoint-
ments, and results were provided to
their health care providers for use
during the appointment. A brief satis-
faction questionnaire was given to pa-
tients and providers after the appoint-
ment. Patients were paid $30 for their
participation. All procedures were ap-
proved by the Children’s Hospital of Phil-
adelphia institutional review board.

Study 2: Validation

Procedures

The study subjects were recruited
from primary care offices in the Phila-
delphia, Pennsylvania, area over 18
months. Parents’ written, informed

consent and adolescents’ assent were
obtained for participants 12 to 13
years of age. In accordance with Penn-
sylvania law and institutional review
board approval, adolescents �14
years of age consented for themselves.
Subjects were assigned randomly to
completion of the BHS (8–15 minutes)
and then the validation battery (30–45
minutes) or vice versa. All measures
were administered on a computer.
Subjects in need of behavioral health
services were referred appropriately.
Subjects were paid $20 for their partic-
ipation. All procedures were approved
by the Children’s Hospital of Philadel-
phia institutional review board and
were conducted by research staff
members not associated with develop-
ment of the BHS.

Measures

BHS
The BHS is composed of 13modules,

namely, demographic, medical, school,
family, safety, substance use, sexual-
ity, nutrition and eating, anxiety, de-
pression, suicide risk, psychosis, and
trauma and abuse (Table 1). There are
54 core items and 39 additional items
to probe more deeply when relevant
core items are endorsed. After com-
pletion, the data are scored and a re-
port is printed immediately at a loca-
tion of the provider’s choice (eg,

nursing station). A summary page dis-
plays scaled scores for depression,
anxiety, suicide risk, and PTSD symp-
toms, as well as urgent risk items (eg,
suicidal ideation/attempts or sexual
abuse), nonurgent risk items (eg, sub-
stance use or self-induced vomiting),
and patient strengths (eg, supportive
parents or school success).

Beck Depression Inventory II
The Beck Depression Inventory II

(BDI-II) is a widely used, 21-item, self-
report instrument designed to assess
the severity of depressive symptoms.25

Results are strongly correlated with
other measures of depression26,27 and
have high internal consistency. In this
sample, Cronbach’s� (internal consis-
tency) was 0.91.

Scale for Suicidal Ideation
The Scale for Suicidal Ideation (SSI)

is a 19-item, interviewer-administered,
rating scale that measures patients’
suicidal ideation in the past week and
during their most-severe suicidal epi-
sode.28 Results have high internal con-
sistency (SSI for past week, � � 0.84;
SSI for worst-ever episode, � � 0.89)
and are strongly correlated with sui-
cide items on other measures. In this
sample, Cronbach’s � for the past
week was 0.89 and that for the most-
severe suicidal episode was 0.92.

TABLE 1 BHS Items, Time Frames, and Descriptions

Domain No. of Items Time Frame Description

Demographic 3 Current Race, ethnicity, and gender
Medical 2 Past year Health in past year
School 3 and 5a Current and past year Grades, attendance, enrollment status, job, and activities
Family 5 Current Conflict, cohesion, and monitoring
Safety 5 and 1a Current and past year Personal safety
Substance use 4 and 8a Past 30 d, past year, and whole life Use of tobacco, alcohol, or other drugs and abuse of drugs
Sexuality 4 and 10a Current and whole life Unprotected sex, number of partners, and orientation
Trauma 8 and 1a Past year and whole life Exposure to difficult or upsetting things and symptoms of avoidance
Nutrition and eating 6 Current Exercise habits and weight control
Psychosis 2 Past year Seeing or hearing things that are not there
Anxiety 6 and 1a Past 2 wk and past year Generalized anxiety, OCD symptoms, panic, and impairment
Depression 4 and 8a Past 2 wk and past year Feeling sad, loss of interest in things, and impairment
Suicide and self-harm 5 and 5a Past week and whole life Suicidal thoughts, plan, attempt, or self-harm

OCD indicates obsessive-compulsive disorder.
a Number of drop-down items that are asked only if earlier items are endorsed.
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Trauma Symptom Checklist for
Children
The Trauma Symptom Checklist for

Children (TSCC) is a 54-item, self-
reportmeasure that contains 6 clinical
subscales,29 although only the post-
traumatic stress and anxiety sub-
scales were used in this analysis. TSCC
results are strongly correlated with
several well-established measures
and aspects of child abuse. Cronbach’s
� values in this sample were 0.83 for
PTSD and 0.77 for anxiety.

Statistical and Psychometric Analyses

Responses to all BHS itemswere coded
on a scale of 0, 1, or 2, with 0 indicating
no symptoms, 1 moderate symptoms,
and 2 severe symptoms. Analyseswere
conducted to evaluate item and scale
properties by using both traditional (ie,
classical) andmodern (ie, itemresponse
theory) psychometric methods. We
evaluated the unidimensionality of
scales through 1-factor confirmatory
factor analyses with multiple fit statis-
tics that provide distinct, complemen-
tary information about model fit (crite-
ria were a comparative fit index of
�0.95, a Tucker-Lewis index of �0.95,
and a root mean square error of ap-
proximation of �0.08).30 Local inde-
pendence was evaluated by examining
residual correlations among items in
the 1-factor models, and the internal
consistency of scales was determined
by using Cronbach’s �. After item re-
sponse theory assumptions were con-
firmed, Rasch-Masters partial credit
models were fit to the data, and model
and item fitswere determined by using
Winsteps (Available at: www.winsteps.
com/index.htm.). Item properties were
evaluated through inspection of infit
and outfit statistics, item discrimina-
tion parameters, item difficulty, and
category threshold estimates. Results
of the psychometric analyses were
used to revise the BHS scales, and
scale scores were calculated by aver-

aging responses for the constituent
items (Table 2).

The instrument’s convergent validity
and divergent validity were evaluated
through inspection of bivariate corre-
lations among the BHS and validation
scale scores (Table 3). Finally, sensitiv-
ity and specificity analyses were used
to establish cutoff scores on the BHS
scales that maximized both true-
positive and true-negative classifica-
tions of clinically significant behav-
ioral health problems, as indicated by
scores on the validationmeasures. The
sensitivity and specificity of the BHS
scales were evaluated by using re-
ceiver operating characteristic analy-
ses at different cutoff values. Cutoff
scores that maximized both true-
positive and true-negative classifica-
tions of clinically significant behav-
ioral health problems, as indicated by

scores for the validation measures,
were identified for each BHS scale.

Finally, for evaluation of the clinical
utility of the BHS, adolescents were
classified as having results above or be-
low clinically significant cutoff points on
the BHS scales. Odds ratios were calcu-
lated to compare adolescents with clini-
cally significant behavioral health symp-
toms and those with values below
clinical cutoff values, with respect to a
number of social and behavioral risk in-
dicators (eg, substance abuse, risky sex-
ual behavior, violent victimization, disor-
dered eating, school failure, and family
disengagement) (Table 4).

To power exploratory factor analysis
with an 83-item measure, we needed
415 subjects. This sample size is ade-
quate to power item response theory
analyses with unidimensional scales.

TABLE 2 BHS Scale Descriptive Statistics, Confirmatory Factor Analysis Fit Statistics, and Item
Response Theory Parameters

Depression Anxiety Suicide Risk PTSD
Symptoms

Mean� SD 0.36� 0.50 0.36� 0.44 0.13� 0.29 0.09� 0.24
Internal consistency 0.87 0.75 0.82 0.83
1-factor CFA fit
CFI 0.99 0.99 0.95 0.99
TLI 0.97 0.98 0.95 0.99
RMSEA 0.08 0.05 0.08 0.04
Factor loading, range 0.72–0.83 0.54–0.74 0.64–0.74 0.85–0.88
IRT item fit
Infit, range 0.81–1.29 0.89–1.25 0.79–1.34 0.79–1.25
Outfit, range 0.74–1.34 0.87–1.13 0.85–1.59 0.70–1.45
Item discrimination, range 0.66–1.16 0.86–1.14 1.12–1.30 0.96–1.53
Item difficulty, range �0.41 to 1.41 �1.20 to 2.12 �2.25 to 2.01 �0.74 to 0.84

CFA indicates confirmatory factor analysis; CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square
error of approximation; IRT, item response theory.

TABLE 3 Correlations Between BHS Scales and Validation Measures

Correlation

BHS Scales Validation Measures

Depression Anxiety Suicide Risk PTSD Symptoms BDI-II TSCC, Anxiety SSI

BHS scales
Anxiety 0.68
Suicide risk 0.47 0.41
PTSD symptoms 0.35 0.38 0.31
Validation measures
BDI-II 0.64 0.59 0.48 0.37
TSCC, anxiety 0.49 0.55 0.36 0.35 0.62
SSI 0.44 0.37 0.72 0.31 0.47 0.34
TSCC, PTSD 0.53 0.56 0.43 0.48 0.68 0.77 0.40
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For concurrent and discriminant valid-
ity, 314 subjects were needed to detect
r� 0.20 (a small effect size), given� �
� � .05.

RESULTS

Study 1: Practicality and
Acceptability

Practicality and acceptability were
evaluated with 24 adolescents (mean
age: 14.9 years; female: 66%; black:
83.3%). On average, patients com-
pleted the instrument in 12.4 minutes
(SD: 5.04 minutes). Patients and health
care providers responded positively to
the screening tool. When asked simple
questions about acceptability and sat-
isfaction, adolescents reported that
(1) they liked the software (75%), (2)
they understood the questions (96%),
(3) they reported honestly (92%mostly
or completely honestly), (4) they
thought that the instrument should be
used for future appointments (92%),
and, most importantly, (5) they found
the instrument helpful during the ap-
pointment (94% of patients whose doc-
tors used the printout during the ap-
pointment). Participating providers
stated that the instrument was helpful
for facilitation and planning of the visit,
as well as guiding of further question-
ing. Particularly for residents training
in the adolescent medicine clinic, it
was noted that the breadth of informa-
tion was helpful.

Study 2: Validation

Subject Accrual

During the recruitment phase, 1836 el-
igible adolescents visited the prac-
tices, of whom 1038 were approached

about participation and 839 expressed
interest and provided contact informa-
tion. Of those adolescents, 770 were
called to schedule assessments, but 54
(7%) could not be reached, 100 (13%)
were no longer interested, and 190
(24.8%) did not attend their scheduled
appointments. In the final sample, 426
adolescents (55%) completed the as-
sessment and 415 (53.9%) had usable
data.

Final Participants

Adolescents were 12 to 21 years of age
(mean: 15.8 years; SD: 2.2 years). The
samplewas 66.5% female, 77.5% black,
10.7% white, 9.7% Hispanic, and 2.1%
of another race.

Scale Validity

Single-factor, confirmatory factor
model fit statistics supported the uni-
dimensionality of the depression, anx-
iety, suicide risk, and PTSD symptom
scales (Table 2). Consistent with confir-
matory factor analysis results, all scales
had adequate internal consistency
(range: 0.75–0.87). One-parameter Ra-
schmodels fit thedata for each subscale
adequately, as indicated by infit/outfit
statistics (between 0.70 and 1.40) and
posthoc estimated discrimination pa-
rameters (a� 0.75). Item location (b)
parameters indicated that BHS items
assessed a full range of depression,
suicide risk, anxiety, and PTSD symp-
toms, with minimal floor/ceiling ef-
fects and redundancy among items.

Convergent and Divergent Validity

Bivariate correlations among the BHS
and validation scale scores are pre-
sented in Table 2. The convergent valid-

ity of the psychiatric symptom scales
is supported by positive, significant
correlations between the BHS depres-
sion scale and the BDI-II total (r �
0.66; P � .0001), between the BHS
anxiety scale and the anxiety sub-
scale of the TSCC (r � 0.68; P �
.0001), between the BHS suicide risk
scale and the SSI total (r� 0.72; P�
.0001), and between the BHS trauma
scale and the TSCC (r � 0.48; P �
.0001). Notably, for all subscales, rela-
tionships between the BHS scales and
the associated validation measures
were greater than relationships with
other validation measures (Table 3).

Sensitivity and Specificity

Receiver operating characteristic
curve characteristics were generally
satisfactory for all BHS scales. For
each subscale, a cutoff score that was
most accurate in distinguishing ado-
lescents who had clinically significant,
behavioral health symptoms from
those who did not was selected (Table
4). The greatest risk of misclassifica-
tion was falsely identifying adoles-
cents with subclinical anxiety symp-
toms as having anxiety (specificity:
67%).

Clinical Utility

Compared with adolescents who
scored below the receiver operating
characteristic cutoff values, youths
who scored above the cutoff values for
all syndromes were 3 to 7 times more
likely to report arguing in the home
and were 3 times more likely to en-
dorse a nontraditional sexual orienta-
tion (except for PTSD); depressed girls
were nearly 3 timesmore likely to have
been pregnant (Table 5). In general,
youths in the risk range for all scales
were 4 to 7 times more likely to re-
port physical or sexual victimization.
Youths who scored high for PTSD were
14 times more likely to report assault
by a romantic partner, whereas youths
with depression or suicide risk were

TABLE 4 Receiver Operating Characteristic Curve Characteristics of BHS Subscales

Depression Anxiety Suicide Risk PTSD Symptoms

Cutoff score 0.50 0.50 0.20 0.20
Sensitivity, estimate (95% CI), % 85 (73–93) 88 (68–97) 83 (71–90) 80 (56–93)
Specificity, estimate (95% CI), % 76 (71–80) 67 (62–72) 87 (83–91) 80 (66–93)
Overall accuracy, % 81 78 85 80

CI indicates confidence interval.
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14 times more likely to report assault
by someone in the home. Youths at risk
for all 4 syndromes were 2 to 6 times
more likely to be using marijuana or
alcohol, to meet criteria for substance
use disorder, and to be involved in
drug use while driving. Interestingly,
youths with elevated PTSD or anxiety
symptoms were 10 to 14 times more
likely to report drug use to help them
relax.

DISCUSSION

The national push for behavioral
health screening in primary care is ev-
ident, but screening is underused.3,4

Consequently, detection rates are
low.3,31 Unfortunately, multiple barri-
ers discourage the adoption of this
practice; the BHS aims to overcome
some of these barriers. The BHS stan-
dardizes screening for a broad spec-
trum of psychiatric symptoms, urgent
and nonurgent risk behaviors, and pa-

tient strengths. Many scales assess
current and past-year functioning to
facilitate evaluation at yearly well-
child visits. The tool assesses 4 psychi-
atric syndromes, drug and alcohol
disorder criteria, and several risk be-
haviors, which allows physicians to put
reported problems into a broader be-
havioral and environmental context
and helps rule out false-positive and
false-negative results.

Data presented here suggest that pa-
tients and providers find the BHS ac-
ceptable, practical, and helpful. Psy-
chometric analyses suggest that the 4
BHS scales (depression, suicide risk,
anxiety, and PTSD symptoms) have
strong internal consistency and the
convergent validity and divergent va-
lidity are impressive. Scales discrimi-
nate from each other, and specificity
and sensitivity are more than adequate.
The greatest risk of misclassification is

falsely identifying adolescents with sub-
clinical anxiety symptoms as having
anxiety (specificity: 67%). However, the
BHS is a tool for screening, which
should not be confused with diagnosis.
Screening tools augment and stream-
line risk assessment, but clinical judg-
ment is required to assess youths
accurately.13,32

Limitations of the current study in-
clude the convenience sample and the
validation measures. This was not a
prevalence study, however, but was an
examination of the psychometric prop-
erties of the BHS. Additional research
using diagnostic tools should further
validate the BHS. However, the BHSwas
designed not to be a diagnostic tool but
to focus clinical conversations about
risk.

Beyond its brevity, breadth, and valid
scales, the innovation of the BHS lies in
the Internet-based delivery platform.

TABLE 5 Associations Between Stressors/Risk Behaviors and Psychiatric Classifications

OR (95% CI)

Depression Anxiety Suicide Risk PTSD
Symptoms

Substance abuse
Alcohol use (�1 d in past 30 d) 2.6 (1.5–4.4)a 2.3 (1.4–4.0)a 2.7 (1.6–4.6)a 2.3 (1.2–4.2)
Marijuana use (�1 d in past 30 d) 3.0 (1.7–5.4)a 3.3 (1.8–5.9)b 3.4 (1.9–6.0)a 3.8 (2.0–7.2)b

Substance use to get high or relax (lifetime) 4.7 (1.6–13.7) 14.9 (4.1–54.8)b 6.2 (2.0–18.9) 10.0 (3.4–29.3)b

Substance abuse disorderc 3.6 (1.7–7.8) 4.6 (2.1–10.0)a 4.6 (2.1–10.0)b 6.1 (2.8–13.6)b

Been in car when you or driver had been using alcohol, marijuana, or
other drugs (�1 time in past year)

2.7 (1.4–5.2) 3.5 (1.8–6.6)a 4.0 (2.1–7.5)b 4.0 (1.9–7.8)b

Sexuality
Been pregnant (girls) 2.8 (1.6–4.7)a 2.0 (1.1–3.5) 1.5 (0.8–2.5) 2.4 (1.2–4.7)
Got someone pregnant (boys) 2.6 (0.5–14.1) 1.8 (0.3–9.5) 4.5 (1.1–19.3) 2.8 (0.5–15.2)
Sexual preference (lesbian, gay, bisexual, or questioning) 3.6 (2.0–6.6)b 3.6 (2.0–6.7)b 2.9 (1.6–5.3)a 2.7 (1.4–5.2)
Victimization
Physically or sexually hurt by romantic partner (in past year) 6.8 (3.1–14.9)b 7.7 (3.5–16.8)b 7.6 (3.4–16.9)b 14.4 (6.4–32.2)b

Physically or sexually hurt by adult who lives in your home (in past year) 15.4 (14.2–20.6)b 3.7 (0.2–59.9)a 15.3 (12.6–30.2)b 6.1 (0.4–28.9)b

Disordered eating behavior
Think of yourself as fat despite others saying you’re skinny (often) 3.9 (2.1–7.1) 2.2 (1.2–4.2) 1.9 (1.0–3.5) 1.5 (0.7–3.2)
Self-induced vomiting (sometimes or often) 5.3 (1.5–19.2) 3.9 (1.1–13.8) 3.3 (0.9–11.7) 1.5 (0.3–7.5)
School failure
Dropped out of high school 2.3 (1.1–5.0) 2.5 (1.2–5.3) 1.9 (0.9–4.2) 2.7 (1.2–6.3)
Family disengagement
Frequent arguing in home (often) 7.3 (3.8–13.8)b 3.8 (2.0–7.0)b 2.9 (1.6–5.5)a 4.7 (2.4–9.1)b

Adolescents with scores above the cutoff values were compared with adolescents with scores below the cutoff values with respect to 13 risk factors, after application of a Bonferroni
correction (P� .05/13� .0038) to adjust for multiple comparisons (N� 415). OR indicates odds ratio; CI, confidence interval.
a P� .05.
b P� .01.
c Adolescentsmet the criteria for substance abuse disorder if they had used the substance in the pastmonth and endorsed�1 Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition substance abuse impairment problem (eg, interfering with responsibilities, driving while high, drug-related involvement with the law, or continued use although use caused
problems).
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This format solves common problems
with administration, interpretation,
and data integration.17,33 The program
automatically scores the data, gener-
ates a report, and populates forms for
appropriate documentation, and it can
integrate results with electronic med-
ical records. Repeat administration
would allow a practice or hospital to
track patient progress. Aggregate re-
ports at the patient, practice, or sys-
tem level can support quality assur-
ance efforts. Site-specific items also
can be added. Most importantly, ad-
ministering the BHS takes less effort
than distributing, scoring, interpret-
ing, and filing a single-domain, paper-
and-pencil depression screen. These
features reduce barriers that contrib-
ute to low rates of use of existing
screening tools.

Although technology can resolve some
problems, it is not a panacea. In a sur-
vey of medical providers in Pennsylva-
nia, 80% said they would use this tool
but 40% (mostly rural) lacked Internet
access. Integration into the workflow
also presents challenges. In an emer-
gency department study of the BHS,
use rates peaked at 33% of eligible pa-
tients.34 In 3 partially rural counties in
Pennsylvania, we encountered prob-
lems with firewalls, outdated comput-
ers, and resistance to incorporating

the BHS into the workflow.15 Although
the Internet-based format adds unique
challenges, paper-and-pencil ques-
tionnaires generate similar problems
(eg, who distributes, scores, and
stores the questionnaires). For exam-
ple, in a study of PRIME-MD,35 a well-
validated, paper-and-pencil tool, cli-
nicians frequently made scoring
mistakes because of the complex al-
gorithms. Both paper-based and
Internet-based screeners present sur-
mountable implementation challeng-
es; the greater challenge rests with
the paradigm shift that would elevate
behavioral health assessment to the
same level of importance as medical
assessment.

The BHS clearly is promising but, with-
out more system-level changes, barri-
ers to use will remain.3,4 Reimburse-
ment for screening and treatment for
mental health problems would in-
crease physicians’ motivation to add
yet another responsibility to their de-
manding schedules.1,2 Appropriate ed-
ucation about mental health risk as-
sessment could increase expertise
and thus reduce avoidance of this im-
portant but often-stigmatized medical
domain.36 Reducing system-level barri-
ers to collocating medical and behav-
ioral health services could increase
collaboration and coordination be-

tween these treatment systems.37 In an
era of aiming to reduce health care
costs, these kinds of changes could in-
crease early identification and utiliza-
tion of outpatient services and reduce
costly emergency department and psy-
chiatric hospital visits.15
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