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abstractBACKGROUND AND OBJECTIVES: The primary care (PC) setting provides an opportunity to address
adolescent alcohol and marijuana use. We examined moderators of effectiveness for a PC brief
motivational intervention on adolescents’ alcohol and marijuana use and consequences
1 year later.

METHODS: We conducted a randomized controlled trial in 4 PC clinics from April 2013 to
November 2015 and followed adolescents using Web-based surveys. We examined whether
demographic factors and severity of use moderated 12-month outcomes. Adolescents aged 12
through 18 were screened by using the National Institute on Alcohol Abuse and Alcoholism
Screening Guide. Those identified as at risk were randomly assigned to the intervention
(CHAT) or to usual care (UC).

RESULTS: The sample (n 5 294) was 58% female, 66% Hispanic, 17% African American, 12%
white, and 5% multiethnic or of other race with an average age of 16 years. After controlling
for baseline values of outcomes, teens in CHAT who reported more negative consequences
from drinking or had an alcohol use disorder at baseline reported less alcohol use, heavy
drinking, and consequences 1 year later compared with teens in UC. Similarly, teens in CHAT
with more negative consequences from marijuana use at baseline reported less marijuana use
1 year later compared with teens in UC; however, teens in CHAT who reported fewer
marijuana consequences at baseline reported greater marijuana use 1 year later compared
with teens in UC.

CONCLUSIONS: A brief intervention can be efficacious over the long-term for adolescents who
report problems from alcohol and marijuana use. Findings emphasize the importance of both
screening and intervention in at-risk adolescents in PC.

WHAT’S KNOWN ON THE SUBJECT: Adolescents with alcohol and
marijuana use problems do not typically access services to
change their use. Brief interventions in primary care can reach
many at-risk teens and have been shown to reduce both use and
consequences.

WHAT THIS STUDY ADDS: This study examined moderators of
intervention effectiveness for alcohol and marijuana use. Teens
receiving brief interventions in primary care with greater severity
of use (eg, numerous consequences) were more likely to reduce
use and consequences 1 year later compared with those in
usual care.
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In 2016, only 11% of US adolescents
aged 12 to 17 with a substance use
disorder received treatment.1

Untreated substance use disorders
are associated with high-risk
behaviors (eg, driving under the
influence) and substantial negative
consequences, including premature
mortality.2 Substance use is a leading
contributor to the global burden of
disease among youth3; thus, it is
crucial to increase early-intervention
services to identify and counsel
adolescents before more serious
problems occur.

The primary care (PC) setting offers
a unique opportunity to identify
adolescents at risk for substance use.4

Most adolescents receive medical
preventive services5 at well-child
checkups, with ∼80% of US
adolescents receiving an annual
checkup.6 These visits consist of
interactions to promote health, offering
teachable moments when adolescents
may be more receptive to information
intended to reduce risk behaviors.7

Screening and brief intervention for
substance use still occurs infrequently
in PC8,9; however, evidence
increasingly supports the efficacy of
these services. Studies have found
positive short-term effects of brief
intervention in PC and the emergency
department (ED)10–13; however,
evidence is mixed for long-term
outcomes.14 One randomized trial in
PC compared a brief in-person
intervention to a computerized
intervention for adolescents ages 12 to
18 who reported marijuana use and
for those who did not. No intervention
effects were found 1 year later on
alcohol or marijuana use for teens
who reported using marijuana.12 For
nonusing teens, although prevalence
of use did not differ at each time point,
the cumulative prevalence over
12 months was significantly lower for
intervention teens compared with
control teens.5

Some ED studies have tried to
elucidate characteristics of

adolescents who are more likely to
benefit from brief interventions.
Findings have focused on alcohol use
and suggest that adolescents with
more severe problems, higher self-
efficacy to not drink, and an alcohol-
related injury as the source of the ED
visit tend to benefit more from brief
ED interventions.15,16

It is unknown whether moderators of
alcohol-focused interventions
translate to marijuana-focused
interventions among adolescents. The
literature has established that
adolescents view marijuana as being
safer than alcohol and having fewer
consequences,17 and therefore,
different factors may moderate
marijuana outcomes versus alcohol
outcomes.18 In our original
randomized controlled trial (RCT), we
recruited almost 300 at-risk
adolescents (eg, screened and
reported alcohol use) aged 12
through 18 attending a PC
appointment. Teens who received
a 15-minute in-person brief
intervention in PC reported
significantly fewer alcohol-and-
marijuana–related consequences
1 year later compared with
adolescents receiving usual care (UC);
we did not find effects for alcohol or
marijuana use.4 The current study is
a secondary analysis that adds to the
original RCT findings and addresses
gaps in this literature by examining
demographic and alcohol-and-
marijuana–related baseline
moderators on 12-month alcohol and
marijuana outcomes. We hope to
determine which teens may benefit
the most from brief PC interventions
in the long-term to inform PC
providers how to best use limited
resources.

METHODS

Study procedures are described
elsewhere.4 Briefly, participants were
recruited from 4 PC clinics in Los
Angeles and Pittsburgh providing
care for ethnically and racially diverse

and underserved youth; all
adolescents (12–18 years of age)
attending an appointment during the
study period (April 2013–November
2015) were invited to participate.
Procedures were approved by the
institutional review board and clinics.
Adolescents were screened by using
the National Institute on Alcohol
Abuse and Alcoholism Screening
Guide (NIAAA-SG); we obtained
either youth consent (if age 18) or
parental consent and youth assent (if
age ,18). Adolescents who screened
in as at risk (see the measures) were
randomly assigned to the
intervention (CHAT) or to enhanced
UC. Adolescents completed Web
surveys after screening and at the
time of random assignment (baseline)
and at 3, 6, and 12 months
(postbaseline). Adolescents were paid
$25 (baseline), $40 (3 months), $50
(6 months), and $75 (12 months).

We approached 3309 adolescents. Of
these, 27% were ineligible because of
age, lack of English language
proficiency, being present for an
appointment other than their own, or
cognitive impairment; 18.5% refused
to participate, mostly because of time
constraints or the teen being at the
clinic for family planning (eg, to
obtain birth control) and not wanting
their parent(s) to know. This yielded
a sample of 1803 adolescents who
enrolled or provided consent to
contact. Of these, 230 did not
complete the baseline assessment
within the field period or had
unreliable contact information,
leaving 1573 adolescents to be
screened by using the NIAAA-SG
(Fig 1). Of these, 294 were identified
as at risk by using the NIAAA-SG and
were randomly assigned to either
CHAT (N 5 153) or UC (N 5 141).
Randomization began with a 1:1 ratio
(CHAT:UC) and was implemented by
assigning entire days (block
randomization) within each clinic to
either CHAT or UC. This allocation
was adjusted by using a random-
number generator19 over the course
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of the study to ensure sufficient
sample size in each condition given
that the number of visits per day
fluctuated over time. Initial sample
size targets were based on achieving
adequate power to detect small-to-
medium effects.4

Intervention

CHAT is a 15- to 20-minute brief
intervention using motivational
interviewing (MI)20 delivered by
trained MI facilitators to assess
motivation for change, provide
normative information for alcohol

and other drug (AOD) use, and
discuss whether teens might want to
make changes in their behavior.4,21

CHAT was delivered immediately
after the baseline survey, and fidelity
was high throughout the study.4

To ensure each adolescent received
AOD information during their PC
appointment, adolescents randomly
assigned to UC were given a brochure
developed by the project team, which
included information on effects of
AOD use, how to prepare for risky
situations, and a list of resources.

NIAAA-SG

Adolescents were identified as at risk
by using the NIAAA-SG,22 which has
been validated for use with
adolescents across several studies
and performs well for alcohol-related
outcomes.23–25 Two screening
questions were asked in a different
order depending on age: “In the past
year, on how many days have you had
more than a few sips of beer, wine, or
any drink containing alcohol?” and
“Do any of your friends drink alcohol?”
Youth aged 12 to 14 were first
asked about friends’ drinking and
then self-drinking as a less
threatening way to gauge use,
whereas youth aged 15 and older
(and 14-year-olds in high school)
were first asked about self-drinking
and then friends’ drinking. On the
basis of the NIAAA-SG, adolescents
were categorized as no risk, lower
risk, moderate risk, and highest risk.
For this study, adolescents were
considered at risk if they were
categorized as either moderate or
highest risk. For example, youth aged
12 to 15 were categorized as
moderate risk if they reported 1 to
5 days of use; adolescents who were
16 years old were categorized as
moderate risk if they reported 6 to
11 days of use (see the Supplemental
Information for all determinations).22

Outcomes

We examined prespecified outcomes
from the original RCT,4 including
drinking, heavy drinking, negative
alcohol consequences, marijuana use,
heavy marijuana use, negative
marijuana consequences, perceived
peer use (alcohol and marijuana),
time spent around peers who use
(alcohol and marijuana), and
resistance self-efficacy (RSE) (alcohol
and marijuana). This study focuses on
12-month outcomes.

Alcohol use, heavy alcohol use, and
marijuana use were assessed by using
well-established measures26,27

asking, “During the past [time frame],
how many times did you try or use [at

FIGURE 1
Consort diagram. (Reprinted with permission from D’Amico EJ, Parast L, Shadel WG, Meredith LS,
Seelam R, Stein BD. Brief motivational interviewing intervention to reduce alcohol and marijuana use
for at-risk adolescents in primary care. J Consult Clin Psychol. 2018;86(9):775–786.)
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least 1 full drink of alcohol] [drink 5
or more drinks] [marijuana]?” At
baseline, the time frame was the past
year; at 12-month follow-up, the time
frame was the past 3 months. The 6-
point frequency response scale (0 5
“never”; 5 5 “more than 20 times”)
was rescaled to a pseudocontinuous
variable ranging from 0 to 20 by
using the midpoint of any range as
the new value (eg, 3–10 times was
recoded as 6.5 times). We rescaled
responses for several reasons. First,
the NIAAA Web site supports this
midpoint rescaling and states within
the Estimating Alcohol Consumption
section, “If the frequency categories
include a range of frequencies, the
midpoint of these values is used (eg,
‘2–3 times a month’ is converted to
2.5 times per month or 30 times per
year).”28 Second, this approach
matches the rescaling performed for
the main RCT article. Finally, this
rescaled approach makes the
intervention effect estimate clinically
interpretable in terms of the number
of times an adolescent tried or used
the substance in the past 3 months.
Teens also reported their maximum
quantity of alcohol consumed in the
past 30 days, which was capped at 15
drinks. We assessed heavy marijuana
use by asking, “On days you use
marijuana, how many times do you
use it?” Response options ranged
from “I don’t use marijuana at all” to
“3 or more times.” Responses ranged
from 0 to 3.

Negative consequences experienced
were measured by using well-
established measures for
adolescents.23 Adolescents rated how
often they experienced a particular
negative consequence from drinking
alcohol or using marijuana in the past
year (baseline) or past 3 months
(12 month follow up) on a scale from
“never” to “20 or more times.” There
were 6 consequences related to
drinking alcohol (eg, “doing
something I regretted because of
drinking”) and 4 consequences
related to using marijuana (eg, “had

trouble concentrating because of
marijuana use”). Items were rescaled
to a pseudocontinuous variable
ranging from 0 to 20 by using the
midpoint of any range as the new
value and then summed to create
a total score indicating the number of
negative consequences experienced
(alcohol a 5 0.89; marijuana a 5
0.88 at 12 months).

Peer influence was assessed with 2
items of perceived peer use (eg, how
many in a group of 100 teens drink
alcohol and/or use marijuana at least
once per month from 0 to 100)29 and
2 items about time spent around
peers who use alcohol or marijuana
(scored as “never” 5 0, “hardly
ever” 5 1, “sometimes” 5 2, and
“often” 5 3).10

RSE30 for alcohol and marijuana was
defined as the average of 4 items
rated from “I would definitely use” to
“I would definitely not use” on the
basis of different situations (eg, if the
teen’s best friend were using or the
teen was bored at party). RSE ranged
from 1 to 4; higher scores indicated
greater RSE (alcohol a 5 0.92;
marijuana a 5 0.97 at 12 months).

Hypothesized Moderators

We tested prespecified hypothesized
moderators of the effect of CHAT on
outcomes: sex, race and/or ethnicity
(non-Hispanic white, African
American, Hispanic, and other or
multiracial throughout all analyses),
risk level (moderate risk versus
highest risk), past-year substance use
(alcohol or marijuana), negative
consequences (alcohol or marijuana),
and alcohol use disorder (AUD) or
cannabis use disorder (CUD), all
reported at baseline. Adolescents
were classified as having an AUD or
CUD if they reported 2 or more of the
11 Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition
(DSM-5) criteria for AUD or CUD4 on
the Diagnostic Interview Schedule for
Children Version IV31 computerized
version (with DSM-5 criteria), which is
valid and reliable in adolescents.32,33

Statistical Analysis

We performend an intent-to-treat
analysis (ie, participants who were
randomly assigned were included in
the statistical analysis ans analyzed
according to the group to which they
were originally assigned, regardless
of compliance)34 and accouned for
missing data due to loss to follow-up
and item missingness by using
multiple imputation. Forty imputed
data sets were generated by using
multivariate imputation by chained
equations with the MI procedure in
SAS version 9.4 (SAS Institute, Inc,
Cary, NC).35–37 Analyses were
performed within each imputed data
set, and results were pooled across
data sets.38

We investigated moderators using
linear regression models with 12-
month outcomes. We included
a CHAT indicator as the primary
independent variable while
controlling for the baseline values of
outcome, age, sex, mother’s
education, and race and/or ethnicity.
Mother’s education was categorized
as less than high school, high school,
some college, college, or unknown. All
models included an indicator for
clinic site to account for clustering.
The moderator was included as an
independent variable along with the
interaction between the moderator
and the CHAT indicator. Significant
moderation was identified on the
basis of significance of the interaction
term. All hypothesized associations
and models were substance specific;
for example, when examining
whether the number of negative
consequences at baseline moderated
the effect of CHAT on substance use
at 12 months, 1 regression included
the outcome as alcohol use and the
moderator as the number of
negative consequences of alcohol,
and another regression model
included the outcome as marijuana
use and the moderator as the number
of negative consequences of
marijuana. Analyses were performed
with SAS version 9.4.
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RESULTS

Among the 153 adolescents assigned to
CHAT, 142 received the intervention as
intended, 2 refused, and 9 did not
complete the intervention. Rates of
follow-up at 12-months were 122
(80%) and 114 (81%) for CHAT and
UC, respectively (Fig 1).4

The overall study sample was 58%
female, 66% Hispanic, 17% African
American, 12% white, and 5%
multiethnic or of other race and had
an average age of 16 years. Notably,
90% of the entire sample reported
past-year alcohol use, 66% reported
heavy drinking, and 77% reported
marijuana use. Using DSM-5 criteria,
19% of teens met criteria for AUD,
and 40% met criteria for CUD.
Table 1 shows all variables by
group; there were no statistically
significant baseline differences
between groups.

Alcohol Outcomes

Table 2 presents estimated main
effects and the estimated interaction
effect for alcohol analyses. For
significant interactions, we created
figures with the expected adjusted
outcome at 12 months on the y-axis,
the moderator on the x-axis, and 2
lines reflecting the interaction effect
(Figs 2 and 3). There was no evidence
of moderation by sex, race, baseline
risk level, or alcohol use at baseline.
However, the number of baseline
negative consequences of alcohol
moderated the effect of CHAT on
alcohol use (P 5 .0172), heavy
alcohol use (P 5 .0011), and the
number of negative consequences of
alcohol 1 year later (P5 .0363). Thus,
among adolescents with more alcohol
consequences at baseline, teens in
CHAT reported less alcohol use,
heavy alcohol use, and negative
consequences of alcohol at 12 months
compared with similar teens in UC
(Fig 2). In addition, AUD moderated
the effect of CHAT on alcohol use
(P 5 .0007), heavy alcohol use (P 5
.0002), maximum alcohol quantity
(P 5 .0068), and the number of

negative consequences of alcohol at
12 months (P 5 .0003) such that
teens in CHAT with AUD reported less
use and problems compared with
similar teens in UC with AUD (Fig 3).
No moderation effects were found for
peer influence or RSE.

Marijuana Outcomes

Table 3 presents estimated main and
interaction effects for marijuana
analyses. There was no evidence of
moderation by baseline risk level,
marijuana use, or CUD. The number
of baseline negative consequences of
marijuana moderated the effect of
CHAT on marijuana use at 12 months
postbaseline (P5 .035; Fig 4). Among

teens in CHAT, the interaction effect
is such that those with more
marijuana consequences at baseline
reported less marijuana use 1 year
later compared with similar teens in
UC; however, teens in CHAT who
reported fewer marijuana
consequences at baseline reported
more marijuana use 1 year later
compared with similar teens in UC
(note that the axis for Fig 4A is
truncated at the 95th percentile; thus,
the effect for a high number of
marijuana consequences is not
visible in this figure). No moderation
effects were found for peer influence
or RSE.

TABLE 1 Baseline Characteristics Stratified by Group

CHAT
(n 5 153)

UC
(n 5 141)

P

Demographics
Age, mean (SD) 16.16 (1.61) 15.91 (1.61) .19
Female, n (%) 90 (59.6) 77 (55.4) .55
Race, n (%) .06
White 19 (12.4) 15 (10.6)
Black 31 (20.3) 18 (12.8)
Hispanic 99 (64.7) 96 (68.1)
Multiracial/other 4 (2.6) 12 (8.5)

Mother’s education $ some college 35 (26.7) 30 (25) .87
Behaviors, mean (SD)
Past year use, No. times, range 0–20
Alcohol 10.43 (7.93) 9.46 (7.76) .29
Heavy alcohol 5.25 (6.23) 5.51 (7.12) .74
Marijuana 10.02 (8.51) 9.51 (8.31) .60

Alcohol max quantity, No. drinks, range 0–15 3.94 (4.19) 3.6 (4.46) .50
On days using marijuana, No. times used, range 0–3 1.54 (1.15) 1.51 (1.15) .83

Negative consequences, No. experienced, mean (SD)
Alcohol, range 0–120 6.59 (14.17) 7.86 (16.57) .48
Marijuana, range 0–80 3.58 (10.46) 4.63 (12.54) .44

Alcohol use disorder, n (%) 29 (19.8) 24 (17.3) .57
Cannabis use disorder, n (%) 56 (38.6) 57 (40.7) .72
Peer influence and resistance self-efficacy, mean (SD)
Perceived peer use (out of 100 peers)
Alcohol 54.38 (26.13) 53.76 (26.06) .84
Marijuana 63.92 (27.37) 65.53 (27.63) .62

Time spent around peers who use, 0 5 never to 3 5 often
Alcohol 1.93 (0.96) 1.91 (0.89) .80
Marijuana 2.07 (0.96) 2.16 (0.99) .46

RSE, range 1–4a

Alcohol 2.46 (0.91) 2.46 (0.88) .99
Marijuana 2.55 (1.12) 2.57 (1.13) .91

City, n (%) .37
Los Angeles 100 (65.4) 100 (70.9)
Pittsburgh 53 (34.6) 41 (29.1)

All calculated among nonmissing values. (Reprinted with permission from D’Amico, EJ, Parast, L, Shadel, WG, Meredith, LS,
Seelam, R, Stein, BD. Brief motivational interviewing intervention to reduce alcohol and marijuana use for at-risk
adolescents in primary care. J Consult Clin Psychol. 2018;86(9):775–786.)
a Higher values indicate greater RSE.
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For demographics (Fig 4), we found an
interaction for sex whereby the effect
of CHAT for marijuana use at
12 months was greater for male
participants than female participants
such that male participants in CHAT
reported fewer marijuana
consequences than male participants
in UC, and female participants in UC
reported fewer marijuana
consequences than female participants
in CHAT (P 5 .0495). We also found
moderation for race whereby African

American adolescents assigned to
CHAT reported fewer marijuana
consequences at 12 months compared
with African American teens in UC,
and white adolescents assigned to UC
reported fewer marijuana
consequences than white youth
assigned to CHAT (P 5 .0006).

DISCUSSION

This study examined which teens
benefitted most from a 15-minute

efficacious MI intervention delivered
in PC.4 We assessed moderating
effects of baseline factors on 1-year
outcomes. For severity of problems,
moderation effects were only found
on behavioral outcomes. Specifically,
teens who participated in CHAT with
AUD and more alcohol consequences
at baseline reported less drinking
and fewer alcohol consequences at
the 1-year follow-up compared with
similar teens in UC. In addition,
teens in CHAT with more marijuana

TABLE 2 Moderation of CHAT Intervention: Alcohol Outcomes at 12 Months

Hypothesized
Moderators

Outcomes at 12 mo

Past–3 mo Alcohol
Use, No. Times

Past–3 mo Heavy Alcohol Use,
No. Times

Alcohol Maximum Quantity, No.
Drinks

Negative Alcohol Consequences,
No. Experienced

Regression
Coefficient (95% CI)

P Regression
Coefficient (95% CI)

P Regression
Coefficient (95% CI)

P Regression
Coefficient (95% CI)

P

Baseline negative
alcohol
consequences
Main effect: CHAT 20.14 (21.64 to 1.36) .8562 0.39 (20.84 to 1.62) .5355 0.19 (20.83 to 1.22) .7106 21.07 (23.41 to 1.27) .3696
Main effect: baseline

negative alcohol
consequences

0.09 (0.01 to 0.16) .0287 0.11 (0.05 to 0.18) .0007 0.05 (0 to 0.1) .0348 0.24 (0.14 to 0.35) ,.0001

Interaction 20.12 (20.22 to 20.02) .0172 20.14 (20.22 to 20.06) .0011 20.06 (20.12 to 0.01) .0905 20.16 (20.31 to 20.01) .0363
Baseline AUD diagnosis
Main effect: CHAT 0.13 (21.34 to 1.6) .8603 0.44 (20.78 to 1.66) .4801 0.39 (20.61 to 1.39) .4439 20.34 (22.63 to 1.96) .7748
Main effect: baseline

AUD diagnosis
3.77 (0.93 to 6.6) .0094 3.69 (1.19 to 6.19) .0039 1.97 (20.03 to 3.97) .0538 9.27 (4.74 to 13.79) ,.0001

Interaction 26.27 (29.89 to 22.65) .0007 25.84 (28.87 to 22.81) .0002 23.43 (25.91 to 20.95) .0068 210.34 (215.97 to 24.7) .0003

All results account for missing data using multiple imputation methods. Regression adjusts for baseline values of all outcomes, race and/or ethnicity, age, sex, mother’s education, and
site. Detailed results for the outcomes perceived peer use of alcohol, time spent around peers who use alcohol, and alcohol RSE, and the moderators risk level at baseline, baseline
alcohol use, sex, and race and/or ethnicity, are not shown. All were not significant. CI, confidence interval.

FIGURE 2
Number of alcohol consequences experienced at baseline as moderator. A, Alcohol use at 12 months (outcome). The moderator is the number of negative
consequences experienced at baseline. B, Heavy alcohol use at 12 months (outcome). The moderator is the number of negative consequences
experienced at baseline. C, Negative alcohol consequences of alcohol reported at 12 months (outcome). The moderator is the number of negative
consequences experienced at baseline.
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consequences at baseline reported
less marijuana use 1 year later than
similar teens in UC. Findings suggest
that adolescents with greater
drinking and alcohol and/or
marijuana consequences at baseline
were more likely to benefit from
CHAT 1 year later than those who
received UC. Interestingly, we found
that teens in CHAT who reported
fewer marijuana consequences at
baseline reported greater marijuana
use at 12 months compared with
teens in UC and were therefore less
likely to benefit from CHAT. This is
not unusual with MI interventions
because the focus is on whether
teens are ready to change their use.
Other studies have shown, for
example, that when teens feel that
their marijuana use is not a problem
(eg, not experiencing a lot of
consequences), they are less willing
to change their use,17 although they

feel confident they could change use
if they started experiencing more
consequences.18 Thus, when teens
are not yet experiencing many
problems from marijuana use, it may
be important for providers to build
adolescents’ self-efficacy that they
could change if they desire to,
explore ways to recognize when
marijuana-related problems are
developing, and encourage use of
coping strategies in risky situations
in which they may use more
marijuana.

For demographics, we found that
male participants in CHAT reported
less marijuana use compared with
male participants in UC, and female
participants in CHAT reported more
marijuana use compared with female
participants in UC. It is not clear why
this difference between the sexes
occurred. Further research is needed

to understand how interventions may
affect male and female participants
uniquely.

We also found that African American
adolescents in CHAT reported fewer
marijuana consequences 1 year later
compared with African American
adolescents in UC; in contrast, white
adolescents in CHAT reported
more marijuana consequences than
white adolescents in UC. We know
from previous work that CHAT
was effective among diverse
populations,10 and this finding
supports that, which is important
because nationally representative
studies indicate that these
populations are less likely to seek
AOD treatment.39 Thus, having
a brief intervention as part of a PC
appointment could help reach these
populations. This effect may have
also occurred because nonwhite
teens tend to have greater
consequences at similar levels of
use40,41; thus, CHAT may have
benefitted African American teens
because they were having more
problems from their marijuana use
than white teens.

Overall, findings highlight that
a brief MI intervention is an
opportune way to reach teens with
more severe alcohol and marijuana
use in the PC setting; at-risk teens
who received CHAT had less use and
fewer problems than teens who
received UC 1 year later. Findings
have public health implications
given that untreated AOD use is
associated with problems into
adulthood as well as risk for
premature mortality.2 This study
provides a preventive model of care
and shows benefits for at-risk teens.
Results fit with conclusions from
a 2015 meta-analysis on brief
alcohol interventions for
adolescents, in which larger
intervention effects were found for
alcohol-related problems when
adolescents were selected on the
basis of their level of alcohol
consumption,14 and extend the

FIGURE 3
AUD diagnosis as moderator. A, Alcohol use at 12 months (outcome). The moderator is AUD diagnosis
at baseline. B, Heavy alcohol use at 12 months (outcome). The moderator is AUD diagnosis at
baseline. C, Maximum alcohol quantity at 12 months (outcome). The moderator is AUD diagnosis at
baseline. D, Negative alcohol consequences of alcohol reported at 12 months (outcome). The
moderator is AUD diagnosis at baseline.
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literature by elucidating moderating
effects on marijuana outcomes.

There is often little time to screen and
intervene in PC23,24; our findings
have important implications for
addressing adolescent AOD use in the
PC setting. Previous work has
indicated that brief screeners can
accurately identify at-risk teens for
both alcohol24,25,42–44 and marijuana

use.24,44,45 Furthermore, CHAT is 1 of
only 3 brief adolescent interventions
tested in PC,10,12,46 and CHAT is the
only brief intervention (15 minutes)
to date that fits within the time frame
of an adolescent’s PC appointment,
targets at-risk teens, and was found
to reduce both substance use and
consequences in the long-term. CHAT
was developed with extensive input

from providers, parents, and teens,21

and the collaborative and
nonjudgmental approach was well
received by teens in multiple
studies.4,10 Given the brevity of CHAT,
it is easily learned by people with
varying education levels,4 making
uptake in PC settings feasible for
different types of providers
depending on who may be available

TABLE 3 Moderation of CHAT Intervention: Marijuana Outcomes at 12 Months

Hypothesized Moderators Outcomes at 12 mo

Past–3 mo Marijuana Use, No. Times Negative Marijuana Consequences, No. Experienced

Regression Coefficient (95% CI) P Regression Coefficient (95% CI) P

Baseline negative marijuana
consequences
Main effect: CHAT 1.71 (20.14 to 3.56) .0708 21.46 (23.18 to 0.27) .0978
Main effect: baseline negative

marijuana consequences
0.06 (20.07 to 0.19) .3522 0.08 (20.03 to 0.2) .1507

Interaction 20.18 (20.34 to 20.01) .035 20.07 (20.22 to 0.09) .3992
Sex
Main effect: CHAT 21.06 (23.77 to 1.64) .44 21.19 (23.7 to 1.32) .3529
Main effect: sex 21.61 (24.26 to 1.04) .2327 0.69 (21.66 to 3.05) .563
Interaction 3.57 (0.01 to 7.13) .0495 20.94 (24.24 to 2.37) .5779

Race and/or ethnicity
Main effect: CHAT 3.41 (21.96 to 8.77) .2129 1.46 (23.24 to 6.17) .5416
Main effect: African American 1.85 (23.37 to 7.08) .487 8.27 (3.54 to 12.99) .0006
Main effect: Hispanic 1.53 (23.21 to 6.28) .5259 1.39 (22.89 to 5.66) .5246
Main effect: multiracial or other 20.72 (26.79 to 5.36) .8173 0.42 (24.94 to 5.77) .8784
Interaction effect: African American 23.63 (210.55 to 3.28) .3029 29.92 (216.15 to 23.69) .0018
Interaction effect: Hispanic 22.67 (28.53 to 3.2) .3726 22.39 (27.47 to 2.69) .3569
Interaction effect: multiracial or

other
20.52 (211.44 to 10.39) .9248 20.39 (29.4 to 8.63) .9331

All results account for missing data using multiple imputation methods. Regression adjusts for baseline values of all outcomes, race and/or ethnicity, age, sex, mother’s education, and
site. Detailed results for the outcomes number of times marijuana is used on days marijuana is used, perceived peer use of marijuana, time spent around peers who use marijuana, and
marijuana RSE, and for the moderators risk level at baseline, baseline marijuana use, and CUD at baseline are not shown. All were not significant. CI, confidence interval.

FIGURE 4
Marijuana outcomes and moderators. A, Marijuana use at 12 months (outcome). The moderator is the number of negative consequences experienced at
baseline. B, Marijuana use at 12 months (outcome). The moderator is sex. C, Negative consequences of marijuana reported at 12 months (outcome). The
moderator is race.
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in the clinic setting (eg, nurses, social
workers, residents, and physician
assistants).

Limitations include self-report,
although it is important to note that
teen reports of alcohol and
marijuana use in this sample
matched national norms.47

Furthermore, although we recruited
a diverse sample over a 2.5-year
period, our results may not
generalize to clinics serving other
populations or in other geographic
areas. In addition, given the sample
size, we were unable to conduct
stratified analyses to further
investigate mechanisms that may
explain the observed moderation
effects of sex and race and/or
ethnicity; thus, additional research
is needed in this area.

CONCLUSIONS

This brief MI intervention was
particularly effective for teens
reporting more problems from
alcohol and marijuana use. Reaching

at-risk youth is often difficult. Many
adolescents see their PC providers
annually,48 which is an important
opportunity for providers, such as
pediatricians, to talk to adolescents
about their substance use and
determine if they are experiencing
problems due to their use. If teens are
experiencing problems due to
substance use, providers can
implement a brief intervention, such
as CHAT, to discuss the pros and cons
of an adolescent’s substance use and
gauge their readiness to change. In
doing so, the provider gains insight
into whether more intensive services
are needed and what services the
adolescent may be open to receiving.
Thus, PC providers can potentially
reach many at-risk teens who might
not otherwise seek services for
their use.
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