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Brief, Personality-Targeted Coping Skills Interventions
and Survival as a Non–Drug User Over a 2-Year Period
During Adolescence
Patricia J. Conrod, PhD, CPsychol; Natalie Castellanos-Ryan, PhD; John Strang, MBBS, FRCPsych, MD

Context: Selective interventions targeting personality risk
are showing promise in the prevention of problematic
drinking behavior, but their effect on illicit drug use has
yet to be evaluated.
Objective: To investigate the efficacy of targeted cop-

ing skills interventions on illicit drug use in adolescents
with personality risk factors for substance misuse.
Design: Randomized controlled trial.
Setting: Secondary schools in London, United Kingdom.
Participants: A total of 5302 students were screened
to identify 2028 students aged 13 to 16 years with elevated scores on self-report measures of hopelessness,
anxiety sensitivity, impulsivity, and sensation seeking.
Seven hundred thirty-two students provided parental consent to participate in this trial.
Intervention: Participants were randomly assigned to

a control no-intervention condition or a 2-session group
coping skills intervention targeting 1 of 4 personality profiles.

tion on the onset, prevalence, and frequency of illicit drug
use over a 2-year period.
Results: Intent-to-treat repeated-measures analyses
on continuous measures of drug use revealed
time⫻intervention effects on the number of drugs used
(P⬍.01) and drug use frequency (P⬍.05), whereby the
control group showed significant growth in the number
of drugs used as well as more frequent drug use over the
2-year period relative to the intervention group. Survival
analysis using logistic regression revealed that the intervention was associated with reduced odds of taking up the
use of marijuana (␤=−0.3; robust SE=0.2; P=.09; odds ratio = 0.7; 95% confidence interval, 0.5-1.0), cocaine
(␤=−1.4; robust SE=0.4; P⬍.001; odds ratio=0.2; 95%
confidence interval, 0.1-0.5), and other drugs (␤=−0.7; robust SE=0.3; P=.03; odds ratio=0.5; 95% confidence interval, 0.3-0.9) over the 24-month period.
Conclusion: This study extends the evidence that brief,
personality-targeted interventions can prevent the onset and
escalation of substance misuse in high-risk adolescents.
Trial Registration: clinicaltrials.gov Identifier:

NCT00344474
Main Outcome Measures: The trial was designed and
powered to primarily evaluate the effect of the interven-
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LCOHOL AND DRUG MISUSE

by young people is a significant problem in the
United States and Europe. A comparative study1
on rates of alcohol and drug use among
high school students in the United States
and across Europe estimated that American and British high school students are
similar in their illicit drug use patterns and
report among the highest rates of lifetime
illicit drug use (41% for American students and 35% for British students) relative to all nations surveyed. More recent
findings2 revealed some concerning trends
in drug use among American high school
students. First, while rates of lifetime marijuana and cocaine use have decreased over
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the past 10 years, indicators of more frequent use (eg, past-year, past-month, or
daily use) suggest that rates of frequent or
repeated use are increasing among high
school students. For example, rates of pastmonth marijuana use increased from 12%
in 1992 to 18% in 2006 among high school
seniors and from 8% to 14% among 10th
graders. Time-trend analyses for British
youth suggest similar growth.1,3,4
The earlier the age at onset of regular
drug use is, the more likely the individual
is to develop substance use disorders in
adulthood,5,6 whereby it has been estimated that rates of adult substance abuse
and dependence could be reduced by up to
10% with every year that onset of regular
alcohol use or illicit drug use is delayed in
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adolescence.5 The school-based approach to drug use prevention is common because it offers a controlled setting
for capturing large, culturally unbiased samples of young
people and because schools provide an ideal context for
early screening and systematic follow-up. However, the evidence base for school-based prevention programs that attempt to delay onset of use or prevent the transition from
experimental use to regular substance use is either limited
or nonexistent. Three published meta-analyses7-9 evaluating the overall effect of school-based prevention concluded that the evidence in support of universal programs
affecting actual drug uptake or frequency of use is mild.
Accordingly, few programs have been sufficiently evaluated to assess effects on actual illicit substance use and fewer
show effects beyond the treatment period. Those showing
promise tend to be skills-based interventions that involve
an interactive component, but they show only mild effects on prevalence of drug use.7,9 A recent Cochrane review9 identified only 4 of 29 studies involving randomized controlled trials of school-based prevention that were
sufficiently designed and powered to assess effects on actual drug use (many studies evaluated drug attitudes). The
4 studies evaluating 4 different skills-based programs
showed a 20% reduction (relative risk ratio=0.80) in uptake of cannabis use and an approximately 50% reduction
in rates of cocaine use over a 1-year period relative to a standard curriculum control. However, there was no evidence
that these programs had any effect on continuous measures of drug use, suggesting that they are not effective in
preventing transition to regular use in experimental users
and thus may not be targeting the youth most at risk. Furthermore, number-needed-to-treat (NNT) indices of effect
size indicated that only 1 case of cannabis use was prevented for every classroom of children exposed to the intervention (NNT=33). Considering the intensity of these
programs (15-30 class sessions), these effects were considered rather mild. Finally, no program was shown to be
effective outside the United States, whose unique social context and drug policies might render generalization of findings to other nations problematic. For example, different
federal policies toward the illegal classification of cannabis might render prevention more or less difficult.
A recent shift toward more targeted approaches to drug
prevention has led to the development of brief, selected,
skills-based interventions targeting personality risk factors for substance use.10-12 Personality factors such as hopelessness, anxiety sensitivity, impulsivity, and sensation
seeking have been shown to be concurrent or predictive
risk factors for substance misuse in adulthood13 and adolescence.11,14-19
Anxiety sensitivity and hopelessness have been shown
to be related to alcohol consumption as a response to managing anxiety20 or as means of stemming depressed feelings.17,19 Impulsive personality traits have been robustly
associated with antisocial behavior in childhood and adolescence21 and found to be predictive of alcohol and substance misuse in adulthood.22 In contrast, sensation or
excitement seeking is directly associated with heavy alcohol consumption and binge drinking14,15 for enhancement reasons.20
Three randomized trials have shown that targeting personality in brief coping skills interventions is effective

in reducing alcohol and illicit substance use in substancedependent individuals10 and in reducing drinking quantity, drinking frequency, and drinking problems in high
school– and college-aged drinkers.11,12 The current Preventure Study is a fourth randomized controlled trial
evaluating a school-based, personality-targeted prevention program delivered to younger secondary school students (mean age, 14 years) who for the most part had
not yet initiated substance use. The 6- and 12-month
drinking outcomes of the first wave of this trial were reported by Conrod et al.15 The study revealed robust effects on drinking rates, drinking quantity, and frequency and growth in drinking as well as a reduction in
psychiatric symptoms to which each personality profile
was most susceptible.15,16 The NNTs were as low as 2, suggesting that for every 2 interventions delivered, 1 case
of alcohol misuse was prevented. We now report the primary outcomes of the full Preventure Trial, which involved 2 waves of recruitment, randomization, and assessment of illicit substance use at 6, 12, 18, and 24
months after intervention to provide the necessary statistical power to detect moderate intervention effects on
illicit drug behaviors that have a lower prevalence and
later onset relative to alcohol use. The current investigation, involving the full Preventure Trial sample of 732
high-risk adolescents randomized to receive a 2-session
personality-targeted group intervention or the standard
school drug education curriculum, examines the effects
of personality-targeted interventions on survival as a non–
drug user over a 2-year period and the effects on frequency measures of drug use. We hypothesized that the
intervention would significantly extend the time to onset of drug use, that certain personality variables would
be more strongly associated with drug use onset (impulsivity specifically), and that stronger intervention effects would be shown for individuals with those personality traits associated with faster progression to drug use.
METHODS

PARTICIPANTS AND PROCEDURE
Twenty-four state-administered secondary schools in London, United Kingdom, were recruited to participate in this study,
in which students attending years 9 to 11 (aged 13-16 years;
median age, 14 years) were surveyed during class time. Secondary schools in 11 of the 33 London boroughs were sent information on the project. Boroughs were selected based on proximity to the Institute of Psychiatry, King’s College London, where
the research team was based.
Students were surveyed and invited to participate in personality-targeted interventions if they scored 1 SD above the
school mean on 1 of the 4 subscales of the Substance Use Risk
Profile Scale17: hopelessness, anxiety sensitivity, impulsivity,
and sensation seeking. In a minority of cases (⬍25%), students scored at least 1 SD above the school mean on more than
1 subscale, whereby they were assigned to the personalitytargeted intervention for which they showed the most deviance according to z scores. Participation in both the survey and
intervention phases of the study was voluntary and required
both parental consent and student assent. The randomization
procedure involved inviting all interested and eligible youth (who
met personality criteria and provided signed parental con-
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sent) to an information meeting at which they were guided in
reviewing the contents of the consent forms. Principles of voluntary participation, confidentiality, and random assignment
were explicitly explained, and then youth were asked to pick a
piece of paper from a hat containing either the letter x or the
letter y to specify assignment to the control or intervention conditions in a transparent way.11
A total of 732 high-risk students were randomized according to a 1:1 randomization scheme to intervention (n=395) or
control (n=337) conditions. Figure 1 shows participant eligibility, randomization, and follow-up attrition. Figure 1 also
shows that while 85% of the eligible sample volunteered to participate in the interventions, only half provided parental consent. There were no exclusion criteria other than reporting unreliable data (responding inconsistently across the survey or
positively to a sham drug item) at baseline assessment and not
providing parental consent. Forty-one adolescents provided unreliable data at 1 of the follow-up assessments and were thus
excluded from analyses for that time only or had their data imputed for intent-to-treat (ITT) analyses. Table 1 provides information on personality scores and drug use rates in the overall screened sample, the subset of participants deemed eligible
for the trial based on personality criteria, and the smaller subset of participants who volunteered and provided signed parental consent to participate. Independent samples t tests and
2 analyses showed that relative to their low-risk counterparts, the adolescents who were selected based on personality
criteria reported significantly higher rates of drug use at baseline, confirming the personality selection criteria. While there
were small differences between eligible youth who were and
were not recruited, there was no evidence of a systematic bias
toward recruiting youth with lower risk profiles.

5306 Invited to participate

3278 Not included
571 Declined or left blank
304 Eliminated from data set
2403 Did not meet personality
risk criteria

2028 Met personality risk criteria

1284 Not consented for
intervention stage
302 Adolescents not willing
to participate
982 Did not obtain parental
consent

732 Randomized

395 Intervention
94 Scored high in hopelessness
98 Scored high in anxiety
sensitivity
97 Scored high in impulsivity
106 Scored high in sensation
seeking

MEASURES
The following measures were all included in baseline and follow-up assessments.

Demographic Characteristics
Using a questionnaire similar to one used by Stewart and Devine18
and by Conrod et al,11,15 adolescents were asked to provide information on sex, age, grade, and ethnicity using a forcedchoice answering procedure.

Personality Risk
The Substance Use Risk Profile Scale17 is a 23-item questionnaire that assesses levels of several personality risk factors for

256 Non–drug users
at baseline (SA)

304 Non–drug users
at baseline (SA)

FOLLOW-UP ASSESSMENTS
Follow-up assessments were conducted in school at 6, 12, 18,
and 24 months after intervention by research assistants blind
to the treatment condition. When participants could not be
reached at school, a questionnaire booklet was mailed to their
home and they returned the completed booklet by mail. Book
vouchers were offered as incentives for returning the questionnaires. Follow-up rates for 6-, 12-, 18-, and 24-month follow-up assessments were 83%, 73%, 62%, and 53%, respectively. A total of 638 participants (87%) were assessed at least
once over the 2-year follow-up period, 510 (80%) were assessed at least twice, and 396 (62%) were assessed at least 3
times after intervention. Survival data (drug use uptake) were
available for 81% of the baseline non–drug using sample because drug use was most often initiated prior to the adolescent
becoming unavailable for follow-up.

337 Control
77 Scored high in hopelessness
87 Scored high in anxiety
sensitivity
80 Scored high in impulsivity
93 Scored high in sensation
seeking

329 Completed 6-month
postintervention follow-up
280 Completed 12-month
postintervention follow-up
244 Completed 18-month
postintervention follow-up
215 Completed 24-month
postintervention follow-up

271 Completed 6-month
postintervention follow-up
246 Completed 12-month
postintervention follow-up
208 Completed 18-month
postintervention follow-up
171 Completed 24-month
postintervention follow-up

395 Adolescents (304 non–drug
users) included in intentto-treat analyses

337 Adolescents (256 non–drug
users) included in intentto-treat analyses

Figure 1. Participant eligibility, randomization, and follow-up procedure.
SA indicates survival analysis.

substance abuse or dependence, including hopelessness, anxiety sensitivity, impulsivity, and sensation seeking.19 This scale
has been shown to be sensitive to personality-based individual differences in response to acute alcohol challenge23 and
stress challenge24 and has been shown to have good concurrent, predictive, and incremental validity (relative to other personality measures) with respect to differentiating individuals
prone to reinforcement-specific patterns of drug use.15,19 In the
present sample, each of the subscales appeared to have good
internal reliability for short scales, with Cronbach ␣ coefficients ranging from .67 to .77 (␣=.77 for hopelessness [7 items];
␣=.67 for anxiety sensitivity [5 items]; ␣=.67 for impulsivity
[5 items]; and ␣=.69 for sensation seeking [6 items]).

Drug Use
Drug use was assessed using the Reckless Behavior Questionnaire,25 a 10-item measure that asks participants to report how
often they have engaged in various risky behaviors over the past
6 months. Three Reckless Behavior Questionnaire items were
used to assess the frequency of illicit drug use (“How many times
in the last 6 months have you used marijuana [never to ⬎10
times], cocaine [never to ⬎10 times], and other drugs that are
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Table 1. Drug Use Rates and Personality Scores for Adolescents a
Sample Surveyed
(n = 4431) b
Drug Use or
Personality Subscale Score
Drug use, No. (%)
Marijuana
Cocaine
Other
Any
Subscale score, mean (SD)
Hopelessness
Anxiety sensitivity
Impulsivity
Sensation seeking

Full Sample
(n=4431)

Eligible Sample
(n = 2028) c

Low Risk
(n = 2403)

Eligible
(n = 2028)

Declined
(n = 1296)

Participated
(n =732)

714 (16)
85 (2)
214 (5)
799 (18)

288
24
72
312

(12)
(1)
(3)
(13)

432
68
142
477

(21)
(3)
(7)
(24)

272 (21)
52 (4)
91 (7)
311 (24)

160 (22)
16 (2)
51 (7)
166 (23)

13.0 (3.5)
11.5 (2.8)
11.8 (2.8)
15.3 (3.4)

12.1
10.9
10.9
14.4

(2.5)
(2.1)
(2.1)
(2.7)

14.0
12.2
12.9
16.4

(4.1)
(3.3)
(3.1)
(3.8)

14.2 (4.2)
12.1 (3.3)
12.7 (3.1)
16.1 (3.9)

13.9 (4.0)
12.2 (3.2)
13.1 (3.0)
16.9 (3.7)

a Boldface indicates significant group differences.
b Results from 2 analyses of drug use comparing

low-risk vs eligible youth were as follows: marijuana, 12 = 67.40, P ⬍ .001; cocaine, 12 = 14.63, P ⬍ .001;
other, 12 = 55.54, P ⬍ .001; and any, 12 = 77.37, P ⬍ .001. Results from independent samples t tests on personality measures were as follows: hopelessness,
t4429 = 19.4, P ⬍ .001; anxiety sensitivity, t4429 = 15.4, P ⬍ .001; impulsivity, t4429 = 24.9, P ⬍ .001; and sensation seeking, t4429 = 19.7, P ⬍ .001.
c Results from 2 analyses of drug use comparing those who declined participation vs those who participated were as follows: marijuana, 2 = 0.21, P = .65;
1
cocaine, 12 = 4.86, P = .03; other, 12 = 0.02, P = .91; and any, 12 = 0.04, P = .84. Results from independent samples t tests on personality measures were as
follows: hopelessness, t2026 = 1.4, P = .18; anxiety sensitivity, t2026 = 0.9, P = .37; impulsivity, t2026 = 2.5, P = .01; and sensation seeking, t2026 = 4.2, P ⬍ .001.

not marijuana or cocaine [never to ⬎10 times]?”). The 3 drugrelated items were then combined to create a drug use frequency score, dichotomized into yes or no variables, and then
added to create a variable of the number of drugs used—a scoring strategy for which there is established validity, particularly with respect to measuring personality-specific aspects of
drug use behavior.26 Finally, we included an additional sham
drug item in the Reckless Behavior Questionnaire to detect unreliable self-report. All participants who responded positively
on this item were presumed to be overreporting and were excluded from analyses (n=41). Participants responded to all drugrelated items in reference to the 6-month period prior to the
assessment date. Several studies have found that adolescent selfreports of substance-related symptoms have excellent discriminant validity27 and predictive validity.28 This, together with guaranteed confidentiality to participants and the inclusion of the
reliability check (sham drug item) in the questionnaire, should
contribute to the reliability of these data.

INTERVENTIONS
The brief interventions, which involved two 90-minute group
sessions, were manualized and were carried out at the participants’ schools. The manuals incorporated a psychoeducational
component, a motivational component, and a cognitive behavioral therapy component and included real-life scenarios shared
by high-personality-risk British youth in specifically organized
focus groups. The interventions were facilitated by chartered counseling psychologists (MSc in counseling psychology) or experienced special needs teachers (postgraduate diploma in education with specialization) and cofacilitators (masters-level research
assistants). The interventions were not intended to change personality. Rather, they were designed with the intention to change
how individuals with specific personality risk factors cope with
their vulnerability. The first sections of the manual involved guiding participants through a goal-setting exercise to increase motivation for behavior change. Psychoeducational strategies were
then used to teach participants about the target personality variable (hopelessness, anxiety sensitivity, impulsivity, or sensation seeking) and associated problematic, personality-specific coping behaviors like avoidance, interpersonal dependence,
aggression, risky behaviors, and substance misuse. The adoles-

cents were then introduced to the cognitive behavioral therapy
model and guided in breaking down a personal experience according to the cognitive behavioral therapy components of an
emotional response. All exercises discussed thoughts, emotions, and behaviors in a personality-specific way. The last section of the manuals encouraged participants to identify and challenge personality-specific cognitive distortions that lead to
problematic behaviors. For information on treatment integrity,
refer to the articles by Conrod et al.11,15 Most adolescents assigned to the intervention condition (91%) completed both intervention sessions.

DATA ANALYSIS
Sample size was calculated to detect a moderate effect on drug
use outcomes, assuming that drug use would be prevalent in
20% to 30% of high-risk youth by the 24-month follow-up. For
primary continuous outcome measures, analyses of covariance controlling for baseline demographic variables were used
to assess intervention effects on the full ITT sample, which included users and nonusers at baseline (n=732). Interactions
between intervention and personality group as well as intervention and baseline drug use status were also investigated. Effect
sizes were calculated on log-transformed data for timespecific group differences and within-group change from baseline to each follow-up assessment using the Cohen d formula
and standard deviation of baseline scores as the standardizing
unit.29 The ITT analyses included all participants initially randomized to intervention or control conditions, whereby missing information for continuous variables was imputed using a
full-information maximum likelihood estimation method (SPSS
statistical software version 15; SPSS Inc, Chicago, Illinois). This
was considered appropriate because attrition rates were comparable across treatment condition, primary substance use outcomes, and demographic characteristics except sex. The drug
frequency score and number of drugs used were log transformed to correct for positive skew.
To evaluate the preventive effect of the intervention on drug
use onset, survival analyses were conducted on the full ITT
sample of baseline non–drug users (n=560), in which missing
cases were censored at the time of final nonmissing follow-up
based on the assumption that cases were missing at random.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 1), JAN 2010
88

WWW.ARCHGENPSYCHIATRY.COM

©2010 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 05/07/2015

Logistic models with time as a discrete variable and age, sex,
ethnicity, and drinking onset as covariates were used to estimate proportional odds and risk factor coefficients for onset
of drug use as recommended by Abbott.30 In a second step, main
effects of personality were examined. Then, individual logistic
regression analyses were performed to evaluate effects of the
intervention on the probability of a drug use event up until each
time point using data from the subsample of baseline nonusers who were followed up until onset of drug use or until
they were no longer available for follow-up (81%). Odds ratios (ORs) based on logistic regression or survival function models and NNTs based on raw percentages were used as effect
size indices for categorical data, with the NNT representing the
number of participants needed to be treated in order to prevent 1 additional negative outcome.31

Table 2. Demographic Characteristics
by Treatment Condition a
Participants, No. (%)
Characteristic

CONTINUOUS MEASURES
OF DRUG USE
The ITT analyses on the drug use frequency composite
and number of drugs used repeated over baseline, 6-, 12-,
18-, and 24-month assessments involved a repeatedmeasures analysis of covariance with intervention condition, personality group, and baseline drug use status
as between-subject factors and sex, age, and ethnicity as
covariates. The primary analyses of interest were
time⫻intervention interactions, which were significant
for both drug use measures. Table 3 shows F scores and
log-transformed estimated means for drug use frequency and number of drugs used in the past 6 months.
Analyses of simple time effects within the intervention
and control groups indicated that the intervention group
showed a significant decrease in drug use frequency scores
from baseline to 6 months (P ⬍ .001; d = 0.50) and 24
months (P=.001; d= 0.37) (Figure 2) and a significant
reduction in the number of drugs used from baseline to
6 months (P ⬍ .001; d = 0.67) and 24 months (P = .02;
d=0.60). In contrast, the control group showed no change
in the frequency of drug use and significant increases in
the number of drugs tried from baseline to 12 months
(P = .03; d = 0.60), 18 months (P = .02; d = 0.61), and 24
months (P =.049; d = 0.60). Table 3 also presents significance levels for simple group comparisons and effect size
calculations for any significant group differences comparing the intervention and control groups at each time.
Small effects of intervention on drug use measures were
revealed at each follow-up. Three- and four-way interaction effects were not significant, suggesting that the interventions were not differentially effective for specific

Control
(n=315)

93 (25)
193 (51)
88 (23)
2 (1)
249 (66)
226 (60)

82 (26)
153 (49)
79 (25)
1 (0)
222 (71)
168 (53)

153 (41)
37 (10)
113 (30)
45 (12)
28 (8)

124 (39)
32 (10)
95 (30)
35 (11)
29 (9)

81 (22)
9 (2)
25 (7)
82 (22)
215 (57)

64 (20)
5 (2)
17 (5)
68 (22)
163 (52)

Age, y
13
14
15
16
Female (n = 471)
In secondary school year 9 (n = 394)
Ethnicity
White (n = 277)
South Asian (n = 69)
Afro-Caribbean (n = 208)
Mixed (n = 80)
Other (n = 57)
Substance use
Marijuana
Cocaine
Other
Any
Alcohol

RESULTS

Participants’ baseline demographic information by treatment condition is presented in Table 2. There were no
significant baseline differences revealed between the control and intervention groups. The 2 analyses and analyses of variance showed that attrition from the study did
not differ by treatment condition, drug use, or demographic characteristics, except that girls participated in more
follow-up interviews than boys (42=48.41; P⬍.001)—5%
of girls and 11% of boys were not followed up at any time
during the 2-year follow-up period.

Intervention
(n = 376)

a No significant group differences were found for any of the measures at
baseline.

personality types or for those who had already initiated
drug use at baseline.
SURVIVAL ANALYSIS
Marijuana Use
We used ITT logistic regression to estimate the effect of
the intervention on the probability of a marijuana use
event up to the 24-month follow-up period. Results indicated that over and above the effect of demographic variables and baseline drinking status (␤=0.9; robust SE=0.2;
P = .001; OR = 2.5; 95% confidence interval [CI], 1.73.7), the intervention was associated with a nonsignificant trend for reduced odds of taking up marijuana use
(␤=−0.3; robust SE=0.2; P=.09; OR=0.7; 95% CI, 0.51.0). The second step revealed a main effect of impulsive personality on marijuana use uptake (␤ = 0.3; robust SE=0.1; P=.002; OR=1.3; 95% CI, 1.1-1.6). Then,
logistic regression analyses on onset of marijuana use by
each follow-up period were conducted to investigate timespecific effects of the intervention. Analyses including the
same covariates as earlier indicated nonsignificant trends
for intervention effects on marijuana use uptake at 18
months (␤ = −0.3; SE = 0.2; P = .12) and 24 months
(␤ =−0.3; SE=0.2; P =.12) (Table 4). The NNT calculations on rates of marijuana use uptake by the final 24month follow-up indicated that for every 18 adolescents who took part in an intervention, 1 case of marijuana
use was prevented.
Cocaine Use
The effect of intervention on the probability of a
cocaine use event over the 24-month period was inves-
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Table 3. Log-Transformed Changes in Drug Use From Baseline to 6, 12, 18, and 24 Months After Intervention a

Time ⴛ Intervention

Log-Transformed Change, Mean (SD)
Drug Use
Frequency
Intervention (n =376)
Control (n = 315)
Cohen d
No. of drugs used
Intervention (n =376)
Control (n = 315)
Cohen d

Baseline

6 mo

12 mo

18 mo

24 mo

0.61 (0.08)
0.61 (0.07)

0.57 (0.14) b,c
0.61 (0.14) b
0.29

0.59 (0.16) d
0.62 (0.16) d
0.19

0.59 (0.17) b
0.63 (0.18) b
0.23

0.58 (0.16) b,c
0.62 (0.16) b
0.25

0.18 (0.06) d
0.17 (0.05) d
0.18

0.14 (0.19) c
0.17 (0.20)

0.17 (0.19) d
0.20 (0.20) c,d
0.16

0.17 (0.23)
0.20 (0.25) c

0.16 (0.23) c,d
0.20 (0.23) c,d
0.18

F Score

P Value

F4,669 = 2.86

⬍.05

F4,669 = 3.84

Effect of Time
Within Group
F Score

P Value

F4,362 = 1.82
F4,301 = 0.43

.13
.78

F4,362 = 2.74
F4,301 = 0.48

.03
.75

⬍.01

a The means (SDs) are log-transformed total scores, which were estimated with demographic variables (sex, age, and ethnicity). All effects (F scores, Cohen d
values, and P values) were calculated on log-transformed variables. In covariate analysis, a significant main effect for ethnicity was found for both drug use
frequency (F1,672 = 9.68; P ⬍ .01) and number of drugs used (F1,672 = 18.77; P ⬍ .001) and a significant time ⫻ ethnicity interaction was found for both drug use
frequency (F4,669 = 4.91; P ⬍ .01) and number of drugs used (F4,669 = 5.30; P ⬍ .001), indicating that white adolescents showed increased drug use at baseline and
increasing drug use scores across time. Significant time ⫻ baseline drug use interactions for drug use frequency (F4,669 = 43.23; P ⬍ .001) and number of drugs
used (F4,669 = 58.15; P ⬍ .001) indicated that adolescents who reported drug use at baseline showed elevated drug use scores across time and that non–drug
users at baseline showed increasing scores over time.
b Group difference significant at P ⬍ .01.
c Change from the baseline score was significant at P ⬍ .05.
d Group difference significant at P ⬍ .05.

interventions provided, 1 case of cocaine use was prevented over the 24-month period.

Log-Transformed Marginal Mean of Drug Use Frequency

0.64
Intervention
Control
0.63

Other Drug Use

0.62
0.61
0.60
0.59
0.58
0.57
0.56
Baseline

6 mo

12 mo

18 mo

24 mo

Assessment

Figure 2. Illicit drug use frequency scores in adolescents randomized to
control or intervention conditions.

Survival analyses using logistic regression models indicated that the probability of an event of other drug use
was significantly associated with drinking status
(␤=0.7; robust SE=0.4; P=.047; OR=2.0; 95% CI, 1.04.1) and intervention (␤=−0.7; robust SE=0.3; P=.03;
OR = 0.5; 95% CI, 0.3-0.9). The second step in this
analysis showed that impulsivity scores were related to
outcome (␤=0.3; robust SE=0.2; P =.05; OR=1.4; 95%
CI, 1.0-1.9). Logistic regression analyses revealed significant intervention effects on other drug use at 12
months (␤=−0.6; SE=0.4; P =.06), 18 months (␤=−0.6;
SE = 0.3; P = .03), and 24 months (␤ = −0.6; SE = 0.3;
P =.03). The NNT for other drug use over the 24-month
period was 16.
COMMENT

tigated with survival analysis using logistic regression
models in the full ITT sample. Results indicated a significant effect of age (␤ = 0.5; robust SE = 0.2; P = .03;
OR = 1.6; 95% CI, 1.0-2.6), being male (␤ = 1.0; robust
SE=0.4; P=.005; OR=2.8; 95% CI, 1.3-5.7), and intervention (␤ = −1.4; robust SE = 0.4; P ⬍ .001; OR = 0.2;
95% CI, 0.1-0.5) on probability of a cocaine use event
over this period. Again, impulsivity scores were shown
to be significantly related to shorter time to onset of
cocaine use in the second step of the analysis (␤=0.4;
robust SE = 0.2; P = .02; OR = 1.5; 95% CI, 1.1-2.1).
Time-specific logistic regression analyses (Table 4)
indicated significant intervention effects on cocaine use
uptake at 6 months (␤ = −1.6; SE = 0.7; P = .001), 12
months (␤ = −1.6; SE = 0.5; P = .001), 18 months
(␤ = −1.6; SE = 0.5; P = .001), and 24 months (␤ = −1.4;
SE=0.4; P⬍.001). The NNT indicated that for every 10

This study is the first of its kind to demonstrate that
brief school-based targeted interventions can prolong
survival as a non–drug user over a 2-year period. The
success of this program is likely due to its selective nature in that only high-risk youth with known personality risk factors for early-onset substance use were targeted. This selective approach allowed us to deliver
interventions that were brief, personally relevant, and
focused on risk factors directly related to the individual’s risk for substance use. As such, the personalitytargeted interventions were found to be effective in preventing escalation in the frequency of drug use and
preventing experimentation with new illicit substances
over a 24-month period relative to a no-intervention
control condition. The ORs representing the effect of
the intervention probability of drug use events over the
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Table 4. Time-Specific Intervention Effects on the Percentage of Adolescents Reporting Drug Use (Nonsurvival) a
Drug Use
Marijuana
Intervention
Control
OR (95% CI)
Cocaine
Intervention
Control
OR (95% CI)
Other drugs
Intervention
Control
OR (95% CI)

6 mo

12 mo

18 mo

24 mo

19.0
17.2
1.1 (0.6-1.8)

24.7
26.0
0.9 (0.6-1.4)

26.2
31.2 b
0.7 (0.5-1.1)

29.7
35.3 b
0.7 (0.5-1.1)

1.2
5.9 c
0.2 (0.05-0.7)

2.4
10.3 c
0.2 (0.1-0.5)

2.8
10.2 c
0.2 (0.1-0.5)

4.0
13.5 c
0.2 (0.1-0.5)

4.1
6.1
0.7 (0.3-1.5)

6.9
11.8 b
0.5 (0.3-1.0)

7.7
13.2 c
0.5 (0.3-0.9)

10.0
16.4 c
0.5 (0.3-0.9)

Abbreviations: CI, confidence interval; OR, odds ratio.
a Values for the intervention and control groups are reported as the percentage of adolescents. Intervention effects on drug use status were assessed using
logistic regression analyses including sex, age, ethnicity, and drinking status at baseline as covariates. The ORs indicate the odds of reporting a drug use event at
that time in the intervention group relative to the odds in the control condition, controlling for baseline covariates. An OR of 0.2 indicates 80% reduction in cocaine
use rates in the intervention condition, and an OR of 0.5 indicates 50% reduction in other drug use in the intervention condition.
b P ⬍ .10.
c P ⬍ .05.

2-year follow-up were very similar to 1-year outcomes
from the most well-established, more intensive, universal school-based drug prevention programs.9 However,
the NNT indices suggest that the approach may be more
efficient in producing these effects in that fewer and
briefer interventions can be delivered to a subsample of
high-risk youth, requiring that only half to one-third
the number of students be targeted to prevent a case of
drug use (NNT = 10-18).
While another promising approach in targeted drug
prevention is brief motivational interviewing with
young drug users,32-35 there is some evidence that this
latter approach may be more effective for heavier
users35 and is likely limited in its ability to produce primary prevention of onset or escalation to frequent use
such as is demonstrated here for the personalitytargeted approach. An important advantage of the
personality-targeted approach is that high-risk youth
can be selected and targeted before they have initiated
substance use, and they can be assisted in preventing
onset and escalation to regular and problematic use by
managing early behavioral risk profiles. The fact that
some of the intervention effects reported in this study
were delayed until 18- and 24-month outcomes (ie,
marijuana and other drug use) lends support for this
interpretation.
STRENGTH OF THE EVIDENCE
The current study represents the fourth reported randomized controlled trial in which personality-targeted
interventions were shown to be more effective than
no-intervention control11,15 or placebo control10,12 conditions in preventing or reducing substance-related behavior. These findings have been reported by 2 independent research groups and involve large samples of
youth ranging across a variety of demographic variables
in different countries; taken together, they indicate real
substantial benefit from the personality-targeted approach for youth drinking behavior.36,37 The current re-

sults also provide, to our knowledge for the first time,
promising evidence in favor of the efficacy of this intervention approach for preventing onset and escalation of
illicit drug use.
The small effect of the intervention with respect to preventing marijuana use might be related to the fact that
adolescents tend to underplay the risks associated with
marijuana use relative to use of other drugs3; also, it might
imply that a drug education component should be added
to this targeted intervention approach to additionally address problematic drug attitudes toward this relatively
normative behavior. However, all adolescents in this trial
were exposed to substantial drug education through the
UK standard curriculum and additional boroughwide
Drug Education Services, which suggests that future efforts to combine drug education with interventions targeting individual risk factors should consider a more integrated approach in which drug education is also
delivered in a personality-targeted way.
LIMITATIONS
This trial did not include a placebo control condition,
which would have strengthened the methodological quality of the trial as the intervention was evaluated only relative to a treatment-as-usual control group where all youth
are exposed to some form of drug education and generic
coping skills information through the standard school
curriculum. Two previous placebo-controlled trials involving adult participants showed that personalitytargeted interventions result in significantly greater reduction in alcohol and drug use relative to 2 active
psychotherapy placebo conditions10 and relative to 2 nontherapeutic group sessions.12 Furthermore, despite their
prevalence, very few alternative intervention programs
have been shown to be effective in preventing substancerelated behaviors in youth. This suggests that there is little
evidence for a placebo effect on adolescent drug-related
behavior produced by adolescents attending generic group
sessions.9
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Another problematic feature of the study was the high
rate of attrition, which happened in 2 stages: (1) when parents were asked to actively consent to their child’s participation in the trial, and (2) when children were followed
up for 2 years after intervention. However, data presented
in Table 1 on how the ITT sample differed from all eligible participants showed that there was no systematic bias
present in the recruited sample relative to the eligible sample.
Furthermore, trial outcomes were evaluated using ITT and
non-ITT samples involving at least 3 different ways of managing missing information, including survival analysis,
which optimizes the use of all available data (81% in this
study). Results were consistent regardless of the method
used to evaluate the intervention effect or to manage missing data, suggesting that study attrition did not have a significant effect on the results of this trial.
FUTURE DIRECTIONS
AND CLINICAL IMPLICATIONS
The next steps in further establishing the validity of this
intervention approach will be the exploration of treatment utility and effectiveness. The majority (85%) of adolescents identified as eligible for inclusion in this trial volunteered to participate in the intervention sessions,
suggesting that the program could be easily adopted by
schools if appropriate training and resources were made
available. One trial that is currently under way, entitled
Adventure, will examine the efficacy of personalitytargeted interventions when delivered by educational staff
and school counselors and involving an opt-out consenting procedure for parents; it will begin to explore more
sustainable strategies for implementing this schoolbased program. Additionally, study of the mechanisms
by which this benefit is conferred will enable further refinement of this procedure. Furthermore, it might be
worthwhile to investigate whether different selection cutoffs for establishing personality risk will result in more
sensitivity with respect to identifying current and future substance users and perhaps those most likely to respond to the intervention. Finally, Castellanos and Conrod 16 previously showed that personality-targeted
interventions are effective in reducing psychiatric symptoms to which each personality risk group is most susceptible. It will be important to examine the extent to
which interventions targeting younger children with these
personality risk factors could also lead to prevention of
other mental health problems.
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23. Brunelle C, Assaad JM, Barrett SP, Ávila C, Conrod PJ, Tremblay RE, Pihl RO.
Heightened heart rate response to alcohol intoxication is associated with a rewardseeking personality profile. Alcohol Clin Exp Res. 2004;28(3):394-401.
24. Conrod PJ. The role of anxiety sensitivity in subjective and physiological responses to social and physical stressors. Cogn Behav Ther. 2006;35(4):216225.
25. Shaw DS, Wagner EF, Arnett J, Aber MS. The factor structure of the Reckless
Behavior Questionnaire. J Youth Adolesc. 1992;21(3):305-323. doi:10.1007
/BF01537020.
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