






A research assistant (RA) approached
adolescents (and parents, if present) in
the waiting area before their medical
visit and asked if theywould like to hear
about the study. After their appoint-
ment, the RA obtained informed assent
inaprivate roomusingan IRB-approved
information sheet, after which parents
were asked to return to the waiting
area, and study measures were ad-
ministered to participants.

Participants first completed the BSTAD,
which was administered by the RA for
the first half of the study sample (n =
262) and self-administered using a
touchscreen tablet (iPad) for the sec-
ond half (n = 263). For adolescents
using the iPad, the RA was available to
provide assistance with reading and to
resolve technical problems. For all
participants, the RA subsequently ad-
ministered the usability/acceptability
questions, followed by the modified
CIDI-2 SAM items and 3 other measures
not reported on in the current study.
Participants received a $20 Subway gift
card for participation.

Statistical Analysis

The analysis focused on adolescents’
use of alcohol, tobacco, and marijuana
only because use of other substances
was rare in this sample. To be consis-
tent with DSM-5 diagnoses, which are
based on symptoms occurring over the
past year, data analysis focused on
frequency of substance use in the past
year. Peer substance use was not ex-
amined in the current study.

Receiver operating characteristic (ROC)
analyses were used to establish cut
points for number of days of use of
tobacco, alcohol, and marijuana
against the “gold standard” of DSM-5
SUD for each substance. ROC curves
plot the sensitivity of a test against 1
minus the test’s specificity, creating
a useful visual depiction of a test’s
performance across the range of
possible cut points.

Optimal cut points in relation to DSM-5
criteria for each substance were
established by visual inspection of the
ROC curves and examination of areas
under thecurve (AUC), sensitivities, and
specificities. Additionally, participants’
usability/acceptability ratings were com-
pared for the subsample that self-
administered the screening on the
iPad with the subsample that completed
the interviewer-administered screening
using the Mann-Whitney U test.

RESULTS

Sample Characteristics

Of 584 adolescents approached by re-
search staff, 54 (9.2%) refused partic-
ipation. The target sample of 525
participants was reached by enrolling
530 participants who completed the
study, because data from5participants
were not transmitted to the Web-based
data system due to technical problems.
The sample of 525 adolescents was
54.5% female and 92.8% African Amer-
ican (see Table 1). Regarding age,
50.9% was aged 12 to 14 years and
49.1% was aged 15 to 17 years.

Cross-Check for Consistency in
Responding

A cross-check of the data was con-
ducted to compare 30-, 90-, and 365-day
responses for each substance for each
individual case. Four cases (0.76% of
total sample) were found to haveminor
inconsistencies in responses (3 were
completed on iPad; 1 completed by in-
terviewer).

Substance Use

Of 525 participants, 159 (30.3%) re-
ported use of$1 substances (alcohol,
tobacco, other drugs) during the past
year on the BSTAD, with 113 (21.5%)
adolescents reporting alcohol use, 84
(16.0%) reporting marijuana use, and
50 (9.5%) reporting tobacco use. Six-
teen (3.0%) participants reported us-
ing $1 illicit drugs other than

marijuana in the past year: 9 (1.7%)
reported misuse of prescription opioids;
7 (1.3%) reported misuse of over-the-
counter medications; and 2 (0.4%)
reported misuse of prescription seda-
tives. Use of cocaine/crack, amphet-
amines, and misuse of prescription
stimulants was reported by 1 partici-
pant each (0.2%). No participants
reported using heroin, hallucinogens, or
inhalants during the past year.

Evaluation of Concurrent Validity

Table 2 shows the number (%) of par-
ticipants meeting or exceeding the
established cut point for each sub-
stance as determined by examination
of the ROC curves (see Fig 2 for the
smoothed ROC curves and their re-
spective confidence bands), as well as
the AUC, sensitivity, specificity, and 95%
confidence intervals in relation to DSM-
5 SUD for each substance at the iden-
tified cut points.

Tobacco

ROCanalysisshowedthat theoptimalcut
point for tobacco use on the BSTAD in

TABLE 1 Participant Characteristics

Variable Total Sample (N = 525)

n (%)
Gender
Male 239 (45.5)
Female 286 (54.5)

Race
African American 487 (92.8)
White 4 (0.8)
Other race 34 (6.5)

Age group
12–14 y old 267 (50.9)
15–17 y old 258 (49.1)

School enrollment statusa

Middle school 196 (37.3)
High school 315 (60.0)
Not enrolled/other 13 (2.5)

Mode of BSTAD
administration
Interviewer 262 (49.9)
iPad 263 (50.1)

Substance use, past y
Tobacco 50 (9.5)
Alcohol 113 (21.5)
Marijuana 84 (16.0)

a Data missing for 1 participant.
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relation to DSM-5 SUD was $6 days in
the past year. The AUC for tobacco use
was 0.96. Its sensitivity was 0.95, in-
dicating that using a frequency of use
cut point of $6 days in the past year
correctly identified 95% of adolescents
who met DSM-5 criteria. Specificity was
0.97 for tobacco use, indicating that, at
this cut point, the single frequency of use
item correctly identified 97% of adoles-
cents who did not meet DSM-5 criteria.

Alcohol

ROC analysis showed the optimal cut
point on the BSTAD for frequency of
alcohol use in identifying DSM-5 alcohol
use disorder to be$2 days of use in the
past year. AUC and sensitivity values
were 0.90 and 0.96, respectively, and its
specificity was 0.85.

Marijuana

Similar to alcohol use, ROC analysis
showed the optimal cut point for fre-

quency of marijuana use on the BSTAD
to be $2 days of use in the past year.
AUC and sensitivity values were 0.87
and 0.80, respectively, and specificity
was 0.93.

BSTAD Usability by Mode of
Administration (Interviewer vs
iPad)

There were no significant differences
based on mode of administration in
comprehension, comfort, ability to re-
call past-year frequency of use, or
willingness toanswersimilarquestions
during a future medical visit based on
reported level of agreement with the
following statements (all statements
are shown in Table 3): “These questions
were easy to understand”; “I was
comfortable answering these ques-
tions about my alcohol, tobacco, and
drug use”; “I was able to remember the
number of days I used alcohol, tobacco,
or drugs in the past year”; and “I would

be willing to answer questions like
these at my doctor’s office every year,”
respectively (all Ps. .05). For the item
that pertains to answering questions
in the doctor’s office, findings should
be interpreted cautiously because
participants may have perceived that
item as assessing whether they would
answer questions as part of a confi-
dential research study versus assess-
ing whether they would share
substance use information with their
providers.

Participants in each subsample based
on mode of administration were asked
if they would have preferred to answer
questions using the other mode, and
iPad self-administration showed an
advantage as the preferred mode (z =
5.8; P , .001). Only 20.9% of partic-
ipants who completed the screening on
the iPad agreed or strongly agreed that
they would have preferred that an in-
terviewer had asked the questions.

TABLE 2 ROC AUC, Sensitivity, and Specificity for the Past-Year Frequency of Use Items on the BSTAD in Relation to DSM-5 SUD (N = 525)

Cut Point on BSTADa Met/Exceeded Cut Point, n (%) Met DSM-5 Criteria for SUD, n (%) AUC Sensitivity (95% CI) Specificity (95% CI)

Tobacco $6 d 37 (7.0) 21 (4.0) 0.96 0.95 (0.81–1.00) 0.97 (0.95–0.98)
Alcohol $2 d 98 (18.7) 24 (4.5) 0.90 0.96 (0.83–1.00) 0.85 (0.82–0.88)
Marijuana $2 d 77 (14.7) 56 (10.7) 0.87 0.80 (0.69–0.89) 0.93 (0.91–0.95)

DSM-5 SUD requiresmeeting$2 of 11 possible criteria. Sensitivity refers to the proportion of adolescents meeting DSM-5 criteria for SUD who were identified as meeting or exceeding the cut
point on the BSTAD. Specificity refers to the proportion of adolescents not meeting DSM-5 criteria for SUD who were identified as falling below the cut point on the BSTAD. CI = confidence
interval.
a For past-year use.

FIGURE 2
ROC curves and confidence interval bands for tobacco, alcohol, and marijuana for past-year use frequency of use items on the BSTAD in relation to DSM-5 SUD
(N = 525).

ARTICLE

PEDIATRICS Volume 133, Number 5, May 2014 823
 by guest on February 19, 2019www.aappublications.org/newsDownloaded from 



Conversely, among those who com-
pleted the screening with the in-
terviewer, 42.3% agreed or strongly
agreed that they would have preferred
to self-administer the screening on
an iPad.

DISCUSSION

The NIAAA’s adolescent alcohol screen-
ing tool was empirically developed
from epidemiologic data28 and has
been widely disseminated. The current
study is the first to examine the per-
formance of the self-reported fre-
quency of use item from this tool in
a pediatric patient sample and the first
formal extension of this tool to include
drug and tobacco use.

This study furthers the effort to develop
and test asimple, brief screen to rapidly
triage pediatric patients by risk level.
Single-item substance use screeners
have been tested and recommended for
adult primary care populations and
have been found to have low cut points
in terms of number of days of use in the
past year.33 Because onset of substance
use typically occurs during the ado-
lescent years, patients in this age
group are a critical target for screen-
ing and intervention. The overall per-
formance metrics for the frequency of
use items (including AUC, sensitivity,
specificity) compared with the gold
standard of meeting DSM-5 criteria for

tobacco, alcohol, and marijuana SUD
were favorable.

Clinicians need a substance use
screening measure that is brief, reli-
able, and practical.24 The past-year
frequency of use items on the BSTAD
constitute a common question for to-
bacco, alcohol, and drugs. This ques-
tion generally offers high sensitivity
and specificity and meets the need for
brevity and reliability for each of the 3
substances most commonly used by
adolescents. There is no need to score
the instrument, and it is simple to re-
call the cutoffs for these 3 substances.
Because many adolescent treatment
providers may find it important to
screen for any use of tobacco or other
substances (not just their use dis-
orders), it should be noted that this
information is also provided by the
BSTAD.

The cutoffs in the current study of 2 days
for either alcohol or marijuana and 6
days for tobacco use in the past year
support the frequency of use screening
questionas a reliable, rapid, and simple
strategy for pediatricians to triage
patients into low-risk and higher-risk
groups. However, it is important to
note that although the measure may be
an excellent screening tool, the low cut
points limit the ability of frequency of
use on its own to act as a nuanced
measure of the degree of problem

severity. For patients who screen pos-
itive on the BSTAD for any of these
substances, further inquiry regarding
problems associated with use should
be pursued, as is the case with any
screening measure. Minimally, for all
patients screening positive, a brief
discussion/intervention by the practi-
tioner is warranted.

Brief screening tools that offer the flexi-
bilityofpatient-orprovider-administration
provide flexibility in pediatric practices
and permit patient choice. In the cur-
rent study, self-administration of the
BSTAD on an iPad was feasible and
well received by participants. Self-
administration would benefit a busy
pediatric practice because data could
potentially be entered directly into
the electronic medical record and im-
mediately reviewed by the provider.
Another potential advantage of self-
administration is that there is some
evidence that thisapproachyieldsmore
accurate and reliable responses from
adolescents compared with adminis-
tration by an interviewer for sensitive
topics.34,35

Rates of substance use in the past year
reported by participants were 9.5% for
cigarettes or tobacco products, 21.5%
for alcohol, and 16.0% for marijuana.
These rates differ somewhat from na-
tional rates for 12- to 17-year-olds in
2012, which were 15.2%, 26.3%, and
13.5% for past-year use of tobacco, al-
cohol, and marijuana, respectively.1

However, substance use prevalence in
our largely African American sample is
more in line with national data for Af-
rican American adolescents’ rates of
past year tobacco (9.7%), alcohol
(20.8%), and marijuana (13.5%) use.
Rates of illicit substance use other than
marijuana were found to be low in this
sample, which is generally consistent
with rates found in national data. A
notable exception is that rates of pre-
scription drug misuse are higher na-
tionally than what was found in our

TABLE 3 Usability and Acceptability Items (N = 525)

Item Strongly agree or agree, %

These questions were easy to understand. 99.6
I was comfortable answering these questions about my alcohol, tobacco, and
drug use.

93.9

I was able to remember the number of days I used alcohol, tobacco, or drugs
in the past year. (n = 159)a

61.0

I would be willing to answer questions like these at my doctor’s office every
year.

89.8

The iPad touch screen was easy to use. (n = 263)b 99.6
I would prefer that a person ask me these questions in the doctor’s office
instead of answering them myself on the iPad. (n = 263)b

20.9

I would prefer to answer these questions myself on an iPad instead of having
a person ask me. (n = 262)c

42.3

a Only participants who reported alcohol, tobacco, or drug use in the past year are included in percentage.
b Only participants who self-administered BSTAD questions on iPad are included in this percentage.
c Only participants who were asked BSTAD questions by interviewer are included in this percentage.
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sample.1 Thus, a degree of caution is
warranted when generalizing our find-
ings to other groups of adolescents.

The recently releasedDSM-5 criteria for
SUD collapses 2 separate disorders
from DSM-IV (labeled substance abuse
and substance dependence) into a sin-
gle category of SUD. The use of the new
DSM-5 criteria can be considered
a strength of the study, although the
CIDI-2 has not been formally validated
against theDSM-5.However, theCIDIhas
been validated for the DSM-IV,36–38

which includes all of the same criteria
in the DSM-5, with 2 exceptions (a
craving criterion was added to the
DSM-5 and the legal problem criterion
from the DSM-IV was eliminated for the
DSM-5). A limitation of the study is that
it was conducted in a single city, with
a largely African American population.
Further replication in other localities
with diverse patient populations is
warranted. Although it would have
been useful to determine whether op-
timal cut points differed by gender or

age group, the prevalence of DSM-5
SUDs in these subsamples was too
low to permit such analysis. Examining
cut points for these subsamples
should be a focus of future research.
Additionally, data from all assessments
administered in this study were self-
report, and, therefore, substance use
may have been underreported. Future
studies should include the collection of
biological samples to test for the
presence of substances that can serve
as validity information beyond self-
report, although their relatively brief
window limits their utility in that
regard. Finally, the administration order
(self- vs interviewer-administered)
was not randomized, nor was the or-
der of administration of the instru-
ments.

CONCLUSIONS

This study provides promising evidence
supporting the validity and utility of
using past-year frequency of use as
a quick and accurate screen for ado-

lescents’ problematic tobacco, alcohol,
and drug use. Given the association
between substance use and depres-
sion, suicide, violence, fatal car acci-
dents, academic problems, and the
development of SUDs2,6,8,12,39 and the
potential effectiveness of brief inter-
ventions and treatment of substance-
involved adolescents,40,41 it is of
considerable importance that pedia-
tricians, family physicians, and other
health care providers screen ado-
lescents for substance use. The use of
the BSTAD or similar instruments can
be an important step in identifying
substance use and successfully in-
tervening in the lives of adolescent
patients.
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