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BACKGROUND: The National Institute on Alcohol Abuse and Alcoholism (NIAAA) 2-question screen
is a valid adolescent alcohol screening tool. No studies have examined if this tool predicts
future alcohol problems. We conducted a study at 16 pediatric emergency departments to
determine the tool’s predictive validity for alcohol misuse and alcohol use disorders (AUDs).

METHODS: Participants (N = 4834) completed a baseline assessment battery. A subsample of
participants completed the battery at 1, 2, and 3 years follow up.

RresuLts: Of the 2209 participants assigned to follow-up, 1611 (73%) completed a 1-year follow-
up, 1591 (72%) completed a 2-year follow-up, and 1377 (62%) completed a 3-year follow-up.
The differences in AUDs between baseline NIAAA screen nondrinkers and lower-risk drinkers
were statistically significant at 1 year (P =.0002), 2 years (P <.0001), and 3 years (P =.0005),
as were the differences between moderate- and highest-risk drinkers at 1 and 2 years (P <
.0001 and P =.0088, respectively) but not at 3 years (P =.0758). The best combined score for
sensitivity (86.2% at 1 year, 75.6% at 2 years, and 60.0% at 3 years) and specificity (78.1% at
1 year, 79.2% at 2 years, and 80.0% at 3 years) was achieved by using “lower risk” and higher
as a cutoff for the prediction of a Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition diagnosis.

concrusions: The NIAAA 2-question screen can accurately characterize adolescent risk for future
AUDs. Future studies are needed to determine optimaluse of the screen.

9The Warren Alpert Medical School, Brown University, Providence, Rhode Island: "Rhode Island Hospital, WHAT’S KNOWN ON THIS SUBJECT: The early

Providence, Rhode Island; “University of Utah, Salt Lake City, Utah; “Nemours/Alfred I. duPont Hospital for Children, identification of youth with alcohol problems is strongly
Wilmington, Delaware; ®Sidney Kimmel Medical College, Thomas Jefferson University, Philadelphia, Pennsylvania; recommended and the pediatric emergency department
Texas Children’s Hospital and College of Medicine, Baylor University, Houston, Texas; SUniversity of California, is one avenue to identify and intervene. The National

Davis, Davis, California; "St Louis Children’s Hospital and School of Medicine, Washington University in St Louis,
St Louis, Missouri; 'Children’s Hospital Colorado, Aurora, Colorado;’Children’s National Medical Center,
Washington, District of Columbia; *Columbia University Irving Medical Center, New York City, New York:
INationwide Children’s Hospital, Columbus, Ohio; ™Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania; WHAT THIS STUDY ADDS: In this study, we determine the
"Los Angeles Biomedical Research Institute, Torrance, California; °Medical College of Wisconsin, Milwaukee, ’
Wisconsin; PUniversity of Pittsburg Medical Center Children’s Hospital of Pittsburgh and School of Medicine,

Institute on Alcohol Abuse and Alcoholism 2-question
screen is 1 brief and valid tool.

predictive value of the National Institute on Alcohol Abuse

University of Pittsburgh, Pittsburgh, Pennsylvania; “Boston Children’s Hospital, Boston, Massachusetts: and Alcoholism 2-question screen. In this article, we
"Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio; *Ann and Robert H. Lurie Children's Hospital report on the 1-, 2-, and 3-year predictive validity of the
of Chicago, Chicago, Illinois; and ‘University of Michigan, Ann Arbor, Michigan screen for alcohol use and alcohol use disorders.

To cite: Linakis JG, Bromberg JR, Casper TG, et al.
Predictive Validity of a 2-Question Alcohol Screen at 1-, 2-,
and 3-Year Follow-up. Pediatrics. 2019;143(3):20182001

PEDIATRICS Volume 143, number 3, March 2019:620182001 ARTICLE




The early identification of adolescents
who are at high risk may be an
important step in preventing the
escalation of adolescent alcohol use
and misuse and the eventual
development of alcohol use disorders
(AUDs) and their sequelae.’
Screening, brief intervention, and
referral to treatment (SBIRT) is awell-
recognized strategy for addressing
this problem and is widely
recommended by federal and
professional organizations.?™®
Although a number of alcohol
screening tools exist,” the National
Institute on Alcohol Abuse and
Alcoholism (NIAAA) recommends the
use of a brief adolescent alcohol
screen that is used to ask about

a patient’s drinking frequency and
their friends’ drinking.! The authors
and others have previously reported
that this NIAAA 2-question screen is
a valid approach to alcohol screening
that is briefer than most comparable
screens.t1° Categorizing youth as
moderate or higher risk on the NIAAA
2-question screen had high sensitivity
and specificity for determining
concurrent mild-to-severe AUDs as
defined by the Diagnostic and
Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5). The DSM-5 can
be used to specifically query for 11
alcohol abuse criteria, and the
presence of =2 of these criteria
indicates an AUD. The DSM-5 is
generally considered the gold
standard for the diagnosis of
substance use disorders and was
used as such in our present and
earlier studies. A positive response to
1 item (drinker versus nondrinker)
on the NIAAA 2-question screen for
middle school students and, for high
school students, to =2 drinking days
over the past year also had high
sensitivity and specificity for an
Alcohol Use Disorders Identification
Test' '™ score of 4, which is

a frequently used cutoff for
diagnosing adolescent AUDs. In our
earlier study,® we used the Alcohol
Use Disorders Identification Test

(AUDIT) to evaluate the convergent
validity of the NIAAA 2-question
screen.

Existing psychometric data on the
NIAAA 2-question screen are
encouraging, and preliminary
analyses of the individual questions
revealed that the screen may be an
effective predictor of future alcohol
problems.’**> The purpose of this
study was to determine the predictive
validity of the NIAAA 2-question
screen with respect to future alcohol
use and misuse in adolescents who
present to the pediatric emergency
department (PED). Specifically, we
investigated predictions of the
number of adolescent drinking days
and DSM-5-based AUDs at 1, 2, and
3 years after the screen’s
administration during a PED visit.

METHODS

Enrollment took place across a 25-
month period from May 2013 to June
2015. A criterion assessment battery
was self-administered on a tablet
computer by participants 12 to

17 years of age who were treated for
a nonlife-threatening injury, illness, or
mental health condition in 1 of 16
PEDs that belonged to the Pediatric
Emergency Care Applied Research
Network (PECARN). Institutional
review board approval was obtained
at all sites before beginning study
enrollment. After obtaining informed
parental consent and adolescent
assent, participants completed the
assessment battery that consisted of
the NIAAA 2-question screen’® and
other measures of substance use and
risk behavior, including the number of
drinking days in the past year and the
Diagnostic Interview Schedule for
Children (DISC),"” which is

a structured, DSM-5-based interview
used to determine alcohol-use
diagnoses. For adolescents who
report not drinking alcohol, the DISC
can be administered in <1 minute;
however, depending on the amount of
drinking and the scope of drinking-

based problems, it can take =20
minutes. The questions on the NIAAA
2-question screen differ slightly for
middle school and high school
students and are used to categorize
patients as nondrinkers, lower risk,
moderate risk or highest risk." For
middle school ages, the participant is
asked, “Do you have any friends who
drank beer, wine, or any drink
containing alcohol in the past year?”
This is followed by, “How about you?
In the past year, on how many days
have you had more than a few sips of
beer, wine, or any drink containing
alcohol?” For high school ages, the
participant is first asked, “In the past
year, on how many days have you had
more than a few sips of beer, wine, or
any drink containing alcohol?” Then
the participant is asked, “If your
friends drink, how many drinks do
they usually drink on an occasion?”
Participants <16 years of age who
consumed alcohol in the past year are
classified as either moderate risk or
highest risk, depending on their level
of drinking, whereas participants
aged =16 years with past-year
drinking are classified as lower risk,
moderate risk, or highest risk. A
subsample of our original sample was
randomly selected to be
readministered the criterion
assessment battery at 1-, 2-, and 3-
year follow-up to examine the
predictive validity of the 2-question
screen. Follow-up assessments were
completed by March 2018.
Participants received a $10 gift card
for the baseline survey and a $25 gift
card for each annual follow-up
survey. The original study
methodology is detailed in an earlier
article.'®

The sensitivity for predicting
problematic alcohol use was used as
the basis for our sample size
requirements. We assumed a target
sensitivity of 90%. For the 95%
confidence intervals (CIs) around
sensitivity to be within =5%, ~1600
participants with outcome data would
be needed. We planned for ~20% to
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30% attrition. All analyses were
performed by using SAS Version 9.4
(SAS Institute, Inc, Cary, NC).

The number of drinking days in the
past year at 1-, 2-, and 3-year follow-up
was compared across baseline NIAAA
risk categories by using the Kruskal-
Wallis test. Predictive validity was
examined via a logistic regression
model that we used to compare the
odds of a DISC diagnosis against

a baseline risk category on the NIAAA
2-question screen. Differences in DISC
diagnosis of AUD™ (yes or no) between
levels that represented a single change
in baseline NIAAA risk categorization
(nondrinker versus low risk, low
versus moderate risk, and moderate
versus high risk) were tested with the
Wald test. The Cochran-Armitage test
was used to examine the trend to
receive a DISC diagnosis across all of
the screen categories. Receiver
operating characteristic (ROC) curve
methods were then used to examine
the characteristics of the baseline
NIAAA 2-question screen for predicting
a DISC diagnosis at 1-, 2-, or 3-year
follow-up by using various cut points.
With this methodology, sensitivity
measured the probability that the 2-
question screen appropriately
categorized participants with a DISC
diagnosis of an AUD, whereas
specificity measured the probability
that the 2-question screen
appropriately categorized participants
who did not have a DISC diagnosis of
an AUD. We defined the optimal cut
point as the point at which the sum of
sensitivity and specificity was
maximized. Test characteristics were
calculated at each potential cut point,
and the area under the curve (AUC)
was used to provide an assessment of
the overall accuracy of the screen in
predicting DISC diagnoses. These
analyses were performed for 1-, 2-, and
3-year follow-up time points.

RESULTS

Out of our original baseline sample of
4834 participants, a total of 2209
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participants were randomly selected
for 1-, 2-, and 3-year follow-up. Of
those 2209 participants, 1611 (73%)
completed a 1-year follow-up, 1591
(72%) completed a 2-year follow-up,
and 1377 (62%) completed a 3-year
follow-up. The race and ethnicity of
participants at baseline (broken down
by age and sex) are shown in Table 1.
Participants were equally distributed
across sex and age. Demographic
characteristics are nearly identical to
those of the previously reported full
cohort."® We were able to determine
DISC AUD diagnoses for 1549
participants at 1-year follow-up,
1524 participants at 2-year follow-
up, and 1314 participants at 3-year
follow-up. Demographics of the
follow-up sample were significantly
different for biological sex (P =.009)
and race (P < .001). Female
participants were more likely than
male participants to complete
follow-up, and white and Asian
American participants were more
likely to complete follow-up
compared with those of other races.

NIAAA Assessment and Past-Year
Drinking

A comparison of the baseline NIAAA
risk level of each participant and their
reported number of past-year
drinking days at 1-, 2-, and 3-year
follow-up is shown in Table 2. Those
participants who were classified as
nondrinkers at baseline had the
fewest drinking days at 1-, 2-, and 3-
year follow-up, whereas those who
were assessed to be at highest risk at
baseline had the highest number of
drinking days at 1-, 2-, and 3-year
follow-up. Participants who were at
lower and moderate risk reported

a distribution of drinking days that
fell between nondrinkers and those at
highest risk, but there was little
difference between participants who
were at lower and moderate risk. In
general, the number of drinking days
was higher at 2 years than at 1 year
across all groups, and it was higher
yet at 3 years.

Predictive Validity

In Table 3, we summarize the DSM-5
diagnoses of AUD on the DISC at 1-, 2-,
and 3-year follow-up by categories of
the NIAAA risk level at baseline. The
differences between both
nondrinkers and participants who
were at lower risk and between those
at moderate risk and highest risk
were statistically significant at 1 year
(P =.0002), 2 years (P < .0001), and
3 years (P = .0005), whereas the rate
of diagnoses of AUD on the DISC was
similar between lower and moderate
risk. The differences between the
moderate-risk group and the highest-
risk group were significant at 1-year
follow-up (P < .0001) and 2-year
follow-up (P = .0088) but not at 3-
year follow-up (P = .0758). In Fig 1,
we demonstrate the predictive ability
of the 2-question screen with
reference to DSM-5 diagnoses in ROC
format. The best combined sensitivity
and specificity score was achieved by
using “lower risk” and higher as

a cutoff for all 3 years. This resulted
in a sensitivity score of 86% (95% CI:
74%-99%) at 1 year, 76% (95% CI:
63%-88%) at 2 years, and 60% (95%
CI: 47%-73%) at 3 years, and it
resulted in a specificity score of 78%
(95% CI: 76%-80%) at 1 year, 79%
(95% CI: 77%-81%) at 2 years, and
80% (95% CI: 78%-82%) at 3 years.
Overall, the predictive characteristics
were comparable for 1-year AUD
diagnoses (AUC 0.862) and 2-year
AUD diagnoses (AUC 0.795), with

a somewhat lower figure for 3 years
(AUC 0.711).

DISCUSSION

Both medical and federal
organizations have recommended
screening and behavioral counseling
interventions to reduce alcohol
misuse and have developed resources
to support the implementation of
these services. In a recent study of US
hospitals that treat injured
adolescents, only 18% reported
providing universal alcohol screening



TABLE 1 Baseline Demographics

~

Age, y

17

16

15

14

13

12

All
n (%)

Girl
n (%)

Boy

n (%)

Girl
n (%)

Boy
n (%)

Girl
n (%)

Boy
n (%)

Girl

Boy
n (%)

Boy Girl
n (%) n (%)

Girl

Boy
n (%)

n (%)

n (%)

Race

581 (26.30)
46 (2.08)
36 (1.63)
24 (1.09)
175 (7.92)
346 (15.66)

47 (25.97)

32 (27.12)

(21.74)
(4.35)

2 (0.87)

63 (27.04) 44 (26.35) 50

34.09)

7 (3.87)

2 (1.69)
1 (0.85)
3 (2.54)
9 (7.63)
16 (13.56)

10

2 (1.20)

1 (0.55)
2 (1.10)
12 (6.63)
23 (12.71)

4 (1.74)
20 (8.70)
25 (10.87)

3 (1.80)
13 (7.78)
22 (13.17)

60

49 (24.02)

56 (31.82)

25.27)

White

47

30 (18.18) 51 (28.02)

52 (27.23)

African American

5 (3.03)
4 (242)
1 (0.61)
16 (9.70)
37 (22.42)

4 (2.09)
1 (0.52)
3 (1.57)
13 (6.81)
27 (14.14)

American Indian or Alaska Native

Asian

Native Hawaiian or other Pacific Islander

>1 race

17 (7.30)
27 (11.59)

16 (9.09)

25 (14.20)

17 (8.33)
48 (23.53)

15 (8.06) 14 (7.95)
33 (18.75)

27 (14.52)

13 (7.14)
36 (19.78)

Unknown or not reported

Ethnicity

594 (26.89)
1507 (68.22)
108 (4.89)

52 (28.73)

28 (23.73)

(21.74)
171 (74.35) 88 (74.58)

68 (33.33) 39 (22.16) 54 (23.18) 35 (20.96) 50
125 (74.85)

127 (62.25)

50 (27.47) 46 (24.73) 64 (36.36)
107 (60.80)
5 (2.84)

58 (35.15)

50 (26.18)

Hispanic or Latino

125 (69.06)

169 (72.53)

128 (72.73)

127 (68.28)
13 (6.99)

96 (58.18) 120 (65.93)
12 (6.59)

124 (64.92)
17 (8.90)

Not Hispanic or Latino

4 (2.21)

9 (5.11) 10 (4.29) 7 (4.19) 9 (3.91) 2 (1.69)

9 (441)

11 (6.67)

Unknown or not reported

for their adolescent emergency
department patients.?® This same
study revealed that 31% of the US
hospitals that were surveyed did not
use a standardized screening
instrument but rather incorporated
alcohol questions into their general
hospital assessments. A brief screen,
such as the NIAAA 2-question screen,
might significantly contribute to

a more widespread adoption of
screening.

This multisite assessment study of
the predictive validity of the NIAAA
2-question screen revealed that the
screen had acceptable sensitivity and
specificity with respect to a DSM-5
diagnosis of AUD 1, 2, and 3 years
after its original administration. The
unique contribution of this study was
the 3-year follow-up period and our
ability to examine long-term
prediction in this sample. The best
combined sensitivity and specificity
scores were achieved by using
“lower risk” and higher as a cutoff
for the prediction of a DSM-5
diagnosis at 1 year (sensitivity =
86.2%); specificity = 78.1%), 2

years (sensitivity = 75.6%;
specificity = 79.2%), and 3

years (sensitivity = 60.0%;
specificity = 80.0%). The areas under
the curve of the DSM-5 diagnosis ROC
at 1- and 2-year follow-up compared
favorably to those we found for an
AUD diagnosis cross-sectionally'®; the
ROC findings were weaker by 3 years.
Although prediction at 1 year might
be of most interest to the primary
care physician because screening is
typically repeated at annual visits, the
fact that the NIAAA 2-question
screener has comparable relevance
for prediction over 2 years adds to
our understanding of the use of
alcohol-use screening in the PED.

Adolescents who initially screened as
being at highest risk on the NIAAA 2-
question screen were shown to be
more likely to have a higher number
of drinking days and to be at higher
risk for AUD at 1, 2, and 3 years.
However, it is noteworthy that the
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TABLE 2 Baseline NIAAA Risk Assessment Versus Drinking Days at Follow-up

Baseline NIAAA Risk Assessment P
Nondrinker Lower Risk Moderate Risk Highest Risk
Follow-up at 1y, N 1202 137 175 60 —
Participants with risk level, % 76.4 8.7 1.1 3.8 <.0001
Drinking d, median (IQR) 0 (0-0) 3 (0-6) 2 (0-5) 15 (5.5-45) —
0d, n (%) 990 (82.36) 42 (30.66) 54 (30.86) 9 (15.00) —
1-5d, n (%) 174 (14.48) 59 (43.07) 79 (45.14) 6 (10.00) —
6-11d, n (%) 17 (1.41) 15 (10.95) 18 (10.29) 12 (20.00) —
12-23 d, n (%) 12 (1.00) 2 (8.76) 10 (5.71) 9 (15.00) —
24-51 d, n (%) 4 (0.33) 5 (3.65) 8 (4.57) 11 (18.33) —
52+ d, n (%) 5 (0.42) 4 (2.92%) 6 (3.43) 3 (21.67) —
Follow-up at 2y, N 1202 135 169 55 —
Participants with risk level, % 77.0 8.7 10.8 3.5 <.0001
Drinking d, median (IQR) 0 (0-1) 5 (2-19) 3 (0-12) 20 (3-50) —
0d, n (%) 873 (72.63) 2 (16.30) 6 (27.22) 4.(7.27) —
1-5d, n (%) 211 (17.59) 52 (38.52) 55 (32.54) 13 (23.64) —
6-11d, n (%) 56 (4.66) 24 (17.78) 0 (11.83) 7 (12.73) —
12-23 d, n (%) 34 (2.83) 15 (11.11) 21 (12.43) 8 (14.55) —
24-51d, n (%) 19 (1.58) 13 (9.63) 16 (9.47) 1 (20.00) —
52+ d, n (%) 9 (0.79) 9 (6.67) 11 (6.51) 12 (21.82) —
Follow-up at 3y, N 1053 110 143 42 —
Participants with risk level, % 78.1 82 10.6 3.1 <.0001
Drinking d, median (IQR) 0 (0-3) 6 (2-20) 4 (1-15) 30 (10-65) —
0d, n %) 641 (60.87) 14 (12.73) 35 (24.48) 3 (7.14) —
1-5d, n (%) 233 (22.13) 40 (36.36) 5 (31.47) 6 (14.29) —
6-11d, n (%) 78 (7.41) 16 (14.53) 19 (13.29) 4 (9.52) —
12-23 d, n (%) 54 (5.13) 18 (16.36) 0 (13.99) 4 (9.52) —
24-51.d, n (%) 39 (3.70) 14 (12.73) 2 (8.39) 10 (23.81) —
52+ d, n (%) 8 (0.76) 8 (7.27) 2 (8.39) 15 (35.71) —

Kruskal-Wallis test: this categorization is what is used by the NIAAA in its risk assessment chart for the NIAAA 2-question screen.! IQR, interquartile range; —, not applicable.

predictive ability of the 2-question
screen does not differentiate between
those who initially screen as being at
lower risk and those who screen as
being at moderate risk. It appears
that at lower numbers of drinking
days, the screen is less effective in
estimating future risk level. This may
be related to the fact that the risk
assessment algorithm for the NIAAA
2-question screen’! is based on age,
and for 12- to 15-year-old
adolescents, any drinking is

categorized as at least moderate risk
(ie, there is no possibility of being
categorized as lower risk in this age
group). Because a significant portion
of our sample fell into this younger
age group, this reduced the likelihood
of discerning differences between the
lower- and moderate-risk groups
even if they existed.

Research has revealed that over the
course of adolescence, the proportion
of individuals who report past-year

alcohol use increases dramatically,
from 17.6% of eighth-graders to 56%
of 12th-graders nationwide.?! In our
study, at 3-year follow-up, many
participants in the lower-risk baseline
group would have been at least

18 years of age and might “normally”
be expected to be engaged in riskier
drinking. This also likely explains the
finding that the number of drinking
days increased from 1- to 3-year
follow-up for all of the baseline risk
groups because this appears to

TABLE 3 Distribution of DSM-5 Diagnoses of AUD at Follow-up and NIAAA 2-Question Screen Risk Assessment at Baseline

Baseline NIAAA Risk

DSM-5 AUD at 1y

DSM-5 AUD at 2 y

DSM-5 AUD at 3y

Yes (%) P Yes (%) P Yes (%) P
Nondrinker 4 of 1191 (0.34) — 11 of 1183 (0.93) — 22 of 1029 (2.14) —
Participant who drank with lower risk 5 of 129 (3.88) .0002 8 of 126 (6.35) <.0001 9 of 107 (8.41) .0005
Participant who drank with moderate risk 6 of 169 (3.55) 8826 14 of 162 (8.64) 4692 15 of 137 (10.95) .5101
Participant who drank with highest risk 14 of 60 (23.33) <.0001 12 of 53 (22.64) 0088 9 of 41 (21.95) 0758

The displayed P values are based on a logistic regression model that was used to compare the odds of a DSM-5 diagnosis between those of a given NIAAA risk assessment and those with
the next-lowest risk assessment. The Wald test that all of the coefficients associated with NIAAA risk assessment in a logistic regression model of the odds of a DSM-5 diagnosis yields
a P < .01 for 1-, 2, and 3-y follow-up. The Cochran-Armitage test for trend yields a P < .01 for 1-, 2-, and 3-y follow-up. —, not applicable.
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1-year follow-up

—— —2-year follow-up

— - -3-year follow-up

Sensitivity

1 - Specificity

NIAAA Baseline

Group Category Sensitivity (95% Cl)  Specificity (95% CI) PPV (95% Cl) NPV (95% Cl) AUC

>Nondrinker 1.000 (1.00-1.00) 0.000 (0.00-0.00) 0.019 (0.01-0.03) - 0.862
1-year >Lower risk 0.862 (0.74-0.99) 0.781 (0.76-0.80) 0.070 (0.04-0.10)  0.997 (0.99-1.00)
follow-up >Moderate risk 0.690 (0.52-0.86) 0.863 (0.85-0.88) 0.087 (0.05-0.12)  0.993 (0.99-1.00)

>High risk 0.483 (0.30-0.66) 0.970 (0.96-0.98) 0.233 (0.13-0.34)  0.990 (0.98-0.99)

>High risk 0.000 (0.00-0.00) 1.000 (1.00-1.00) - 0.981 (0.97-0.99)

>Nondrinker 1.000 (1.00-1.00) 0.000 (0.00-0.00) 0.030 (0.02-0.04) - 0.795
2-year >Lower risk 0.756 (0.63-0.88) 0.792 (0.77-0.81) 0.100 (0.07-0.13)  0.991 (0.99-1.00)
follow-up >Moderate risk 0.578 (0.43-0.72) 0.872 (0.86-0.89) 0.121 (0.08-0.16)  0.985 (0.98-0.99)

>High risk 0.267 (0.14-0.40) 0.972 (0.96-0.98) 0.226 (0.11-0.34)  0.978 (0.97-0.99)

>High risk 0.000 (0.00-0.00) 1.000 (1.00-1.00) - 0.970 (0.96-0.98)

>Nondrinker 1.000 (1.00-1.00) 0.000 (0.00-0.00) 0.042 (0.03-0.05) - 0.711
3-year >Lower risk 0.600 (0.47-0.73) 0.800 (0.78-0.82) 0.116 (0.08-0.15)  0.979 (0.97-0.99)
follow-up >Moderate risk 0.436 (0.31-0.57) 0.878 (0.86-0.90) 0.135(0.08-0.19)  0.973 (0.96-0.98)

>High risk 0.164 (0.07-0.26) 0.975 (0.97-0.98) 0.220 (0.09-0.35)  0.964 (0.95-0.97)

>High risk 0.000 (0.00-0.00) 1.000 (1.00-1.00) - 0.958 (0.95-0.97)

FIGURE 1

ROC curve for the NIAAA 2-question screen when predicting DSM-5 diagnoses at follow-up. NPV, net present value; PPV, positive predictive value.
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represent the “normal” age-based
trajectory (ie, prevalence increases).
Because we followed the same
participants from the time of
enrollment through the 3-year follow-
up contact, it would be expected that
drinking rates would have increased
over that time, and hence these data
also contribute to our understanding
of the natural history of adolescent
alcohol use.

Our findings suggest that the
NIAAA 2-question screen may offer
a viable first step for screening
adolescents who may be at risk for
the development of an AUD. In this
study (and typically in clinical
practice) most adolescents who are
screened in this manner will screen
with negative results, and, at least
in the PED setting, further action
would be unnecessary. By using our
results as a starting point, an
assessment of the consequences of
screening can be estimated. For
example, using the optimal cutoff
from the ROC curve, we would
expect about 20 false alarms
(patients who have positive results
on the screen but do not go on to
develop an AUD within 3 years) out
of every 100 patients who were
screened. Stated another way,
because 23% of our participants
screened with positive results on
the NIAAA screen and 11.6% of
those participants exhibited an
AUD at the 3-year follow-up, it
would be expected that 38
adolescents would need to be
screened to detect 1 participant
with positive results. Although on
first glance this appears to be

a relatively modest return, the
brevity of the screening process
and the potential impact may argue
in favor of screening.

Our findings differ somewhat from
those of a recent cross-sectional
study?? of adolescents who were
screened in primary care clinics,
which found age differences in the
cutoff score for risk of an AUD. The
differential findings might be
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related to the different settings
and/or the cross-sectional versus
longitudinal nature of the 2 studies.
Nonetheless, the ideal approach for
responding to positive results on

a screen (lower-risk category or
higher) remains to be determined
and is likely to vary from 1 setting
or 1 PED to another, depending on
a number of factors, including the
availability of resources. In some
resource-intensive settings,

a positive response might initiate
a more in-depth investigation into
the adolescent’s alcohol use either
through direct questioning or

a more thorough self-report
assessment. Although this approach
may vary by setting, the ultimate
purpose would be to aid decisions
about further evaluation and
referral to treatment. In fact,
researchers in a number of studies
have evaluated brief interventions
that could potentially be
administered in the PED
setting.?373% Additional studies will
be required to determine the most
effective means for screening, the
best process for delivering a brief
intervention in the PED when called
for, and the circumstances in which
referral to further treatment is
appropriate.

There are a number of limitations
to this study. First, although the
sample was large and diverse,
PECARN PEDs are generally based
in urban medical centers and may
not be representative of US PEDs.
Similarly, it is conceivable that
those who refused participation in
the study differed in some
systematic way from those who
agreed to participate. Follow-up
rates were in the 70% range,
thereby allowing for the possibility
that those who did not respond to
follow-up may systematically
differ from the group reported
here. Also, measures in the current
study were self-administered, and
thus we do not know whether the
screen would perform differently if

administered directly by a health
care provider. Importantly,
however, self-administered
screening for sensitive questions
has been shown to be more
accurate than face-to-face
screening®’3? and should be
considered in clinical practice. In
addition, because the study
required parental permission,
adolescent reports of substance use
may have been affected despite our
reassurances that responses were
confidential. Finally (as noted
above), the 2-question screen is
used to risk stratify the number

of drinks in the past year
differently for younger adolescents
than for older adolescents. This
presents some challenges when
adolescents are followed
longitudinally.

CONCLUSIONS

The NIAAA 2-question screen has
acceptable predictive validity for
alcohol use and AUDs at 1, 2, and

3 years of follow-up. The brevity of
this screen makes it ideal for use in
a PED. Risk categorization on the
NIAAA 2-question screen is primarily
a function of age and the number of
drinking days in the past year, and
findings suggest that reporting any
drinking days puts an adolescent at
risk for a future AUD. The NIAAA
screen guide suggests that providers
also query middle school adolescents
regarding the nature of friends’
alcohol use as well as other risk
factors, which allows for a more
nuanced decision-making process
when determining risk categories in
this age group. In future studies,
researchers might examine ways to
refine the predictive validity for
adolescents who report lower
numbers of drinking days. The
predictive validity with respect to
other substance use and behavioral
outcomes would also be of interest.
Additionally, studies are needed to
determine how the screen can

be optimally used in the PED to
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