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Sensitivity and Specificity of a Brief Personality Screening

Instrument in Predicting Future Substance Use, Emotional,

and Behavioral Problems: 18-Month Predictive Validity of
the Substance Use Risk Profile Scale

Natalie Castellanos-Ryan, Maeve O’Leary-Barrett, Laura Sully, and Patricia Conrod

Background: This study assessed the validity, sensitivity, and specificity of the Substance Use Risk
Profile Scale (SURPS), a measure of personality risk factors for substance use and other behavioral
problems in adolescence.

Methods: The concurrent and predictive validity of the SURPS was tested in a sample of 1,162 ado-
lescents (mean age: 13.7 years) using linear and logistic regressions, while its sensitivity and specificity
were examined using the receiver operating characteristics curve analyses.

Results: Concurrent and predictive validity tests showed that all 4 brief scales—hopelessness (H),
anxiety sensitivity (AS), impulsivity (IMP), and sensation seeking (SS)—were related, in theoretically
expected ways, to measures of substance use and other behavioral and emotional problems. Results also
showed that when using the 4 SURPS subscales to identify adolescents “at risk,” one can identify a high
number of those who developed problems (high sensitivity scores ranging from 72 to 91%). And, as pre-
dicted, because each scale is related to specific substance and mental health problems, good specificity
was obtained when using the individual personality subscales (e.g., most adolescents identified at high
risk by the IMP scale developed conduct or drug use problems within the next 18 months [a high speci-
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ficity score of 70 to 80%]).

Conclusions: The SURPS is a valuable tool for identifying adolescents at high risk for substance
misuse and other emotional and behavioral problems. Implications of findings for the use of this mea-
sure in future research and prevention interventions are discussed.

Key Words: Personality, Substance Use, Adolescence, Emotional Problems, Conduct Problems.

LCOHOL AND DRUG use are highly prevalent and

problematic among youth worldwide (Office of
National Statistics, 2008; U.S. Department of Health and
Human Services, 2007), with an estimated 9% of all deaths
of people aged 15 to 29 years attributed to alcohol misuse
alone (World Health Organization, 2011). With the limited
success of universal prevention programs in reducing adoles-
cent substance use and misuse (Faggiano et al., 2008; Slo-
boda et al., 2009), there is a growing interest in selective
prevention strategies that target adolescents at risk for sub-
stance-related problems.

From the Centre de recherche du CHU Ste-Justine (NC-R, PC),
Université de Montréal, Montréal, QC, Canada; Department of Psychol-
ogy (MO-B), McGill University, Montréal, QC, Canada, and Institute of
Psychiatry (LS, PC), King’s College London, London, United Kingdom.

Received for publication November 30, 2011; accepted June 12, 2012.

Reprint requests.: Natalie Castellanos-Ryan, PhD, Centre de recherche
du CHU Ste-Justine, Université de Montréal, 3175 Chemin de la
Cote Sainte-Catherine, Montréal, QC, Canada H3T 1C5; Tel.: 514-345-
4931 ext. 3150; Fax: 514-345-2176; E-mail: natalie.castellanos.
ryan@umontreal.ca

Copyright © 2012 by the Research Society on Alcoholism.

DOI: 10.1111/j.1530-0277.2012.01931.x

Alcohol Clin Exp Res, Vol 37, No S1, 2013: pp E281-E290

One area showing promise with respect to understanding
and identifying those vulnerable to substance use problems
focuses on personality. Among the personality traits com-
monly cited in the literature as being associated with alcohol
and drug use are impulsivity, sensation seeking, hopelessness,
and anxiety sensitivity. A number of motivational models of
substance misuse vulnerability propose that these 4 personal-
ity factors could explain specific patterns of substance use
and related comorbidity (for reviews, see Castellanos-Ryan
and Conrod, 2012; Pihl and Peterson, 1995). Impulsivity is
associated with a deficit in reflectiveness, rapid decision mak-
ing and action, and a failure to inhibit a behavior (Baumei-
ster and Vohs, 2004). Sensation seeking is generally defined
by a low tolerance to boredom, a strong need for stimulation,
and a willingness to take risks for the sake of having novel
and varied experiences (Arnett, 1994; Zuckerman, 1979).
Impulsivity has consistently been associated with a variety of
substance use outcomes across the life span (Chassin et al.,
2004; Elkins et al., 2006), as well as conduct and externaliz-
ing problems in general (Krueger et al., 2002; Tremblay
et al., 1994), and has been shown to account for a proportion
of the comorbidity between substance use problems and con-
duct disorder (Khan et al., 2005). Studies have also shown
that sensation seeking is an important correlate of drinking
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and drug use (Earleywine and Finn, 1991; Magid et al.,
2007), as well as early onset alcoholism (Dom et al., 2006)
but might be associated with other antisocial behaviors indi-
rectly through substance-related behaviors (Mackie et al.,
2011). Hopelessness has been associated with higher rates of
alcohol abuse and dependence, sedative drug use, and self-
report reasons for substance use linked to depression coping
and numbing of painful memories in adults (Woicik et al.,
2009), as well as substance use in adolescents (Bolland et al.,
2007). Anxiety sensitivity, which is described as a fear of anx-
iety-related physical sensations because of an unrealistic
expectation that they could lead to loss of physical or mental
control or other “catastrophic” consequences (Reiss et al.,
1986), has also been associated with coping or negative rein-
forcement motives for substance use (Stewart and Kushner,
2001), high levels of drinking problems (Conrod et al.,
1998), smoking and other drug use (Conrod et al., 2000a;
Zvolensky et al., 2009), as well as anxiety and panic symp-
toms in adults (Stewart et al., 2001). However, anxiety sensi-
tivity has been associated with lower levels of substance use
in young adolescence (Krank et al., 2011), suggesting a
specific developmental course of risk for anxiety-related
drinking.

Within this theoretical context, the Substance Use Risk
Profile Scale (SURPS) was developed to assess variability on
these 4 personality traits and was created using factor analy-
sis on a battery of personality and symptom inventories that
tap these 4 personality dimensions (for further detail, see
Woicik et al., 2009). The 23-item SURPS is the only brief
personality assessment tool that provides relatively indepen-
dent measurement of these 4 personality traits and is suitable
for self-administration by adolescents and adults (Woicik
et al., 2009). The brevity of the scale and the ease of comple-
tion are extremely advantageous in research contexts where
large numbers of participants (often in school settings) are
screened simultaneously or complete the scale as part of a
larger assessment battery. The SURPS has shown good
internal consistency, test—retest reliability, as well as concur-
rent and predictive validity with respect to identifying future
substance misuse in a sample of young binge-drinking adults
(Woicik et al., 2009). Importantly, the SURPS has also been
shown to have incremental validity over the NEO-FFT scales
in predicting drinking problems (Woicik et al., 2009), reflect-
ing the strong relationship between these more specific traits
and substance use. Although the psychometrics and validity
of the SURPS in predicting substance use have been previ-
ously established in adolescents and young adults (Krank
et al., 2011; Woicik et al., 2009), no study has shown the
associative and predictive value of this measure with regard
to nonsubstance use, emotional, and behavioral outcomes,
hypothesized to be associated with the personality traits
assessed by the SURPS. Thus, the main aim of the current
study is to evaluate the sensitivity and specificity of the SUR-
PS scales in the prediction of substance use and other emo-
tional and behavioral problems in a young adolescent
sample (mean age: 13.7 at baseline). Because substance use
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has its onset in young to mid-adolescence (12 to 14 years;
Faden, 2006), results from the current study provide evidence
as to the association between personality traits and the onset
of different substance use behaviors. As with most instru-
ments that yield continuous scores, the SURPS has proven
useful in the research context. However, in the clinical con-
text where early identification of those likely to develop
addiction and/or psychological illness in later life is of central
importance in implementing prevention programs, what
remains lacking are evidence-based cutoffs for identifying
those at risk.

Receiver operating characteristics (ROC) curve analyses
are used to study the ability of different tests and measures to
discriminate between those at risk and not for a disease. The
sensitivity of a measure is calculated based on how well the
measure identifies those with a disease (in this case substance
use and other emotional and behavior problems within an
18-month period). The specificity of a measure is calculated
based on “false-positive rates,” which refers to how often it
mistakenly identifies someone as at risk (i.e., the lower the
false-positive rates the higher the specificity). Usually, as the
sensitivity of an instrument increases, its specificity decreases.
For example, biologic screening tests like the PAP test has
been shown to have high specificity (between 86 and 100%)
in the screening for cervical cytologic abnormalities, but vari-
able sensitivity (between 30 and 87; Nanda et al., 2000). With
respect to substance abuse screening instruments, the Simple
Screening Instrument for Substance Abuse (SSI-SA) has
been shown to have high sensitivity (87 to 97%; Winters,
1995), but moderate specificity (e.g., 55.2%; Winters, 1995).
The Alcohol Use Disorders Identification Test (AUDIT),
which was specifically designed to identify problem drinkers
in primary care settings (Saunders et al., 1993), has demon-
strated sensitivity ranging from 38 to 94% and specificity
ranging from 66 to 90% in adult and adolescent samples
when age-appropriate cutoffs are used (Chung et al., 2000).

Unlike these other substance abuse screening tools, the
SURPS relies on self-report personality and does not ask
about substance use, and as such has been shown to be pre-
dictive of future substance-related behaviors over and above
current substance use behaviors and before the onset of such
behaviors (Krank et al., 2011). This gives the SURPS the
unique feature of being able to identify adolescents at risk
for substance use and alcohol problems prior to the onset of
any substance use behavior, which has obvious applications
for prevention. Considering previous findings from the stud-
ies reviewed above and those from Conrod and colleagues
(Castellanos and Conrod, 2006; Conrod et al., 2000b, 2008,
2010), Woicik and colleagues (2009), and Krank and collea-
gues (2011), we hypothesized that (i) the 4 subscales of the
SURPS will positively identify a large portion of the adoles-
cents who go on to use substances and develop problems
with substances in mid- and late adolescence; (i1) with respect
to specificity of the instrument, considering the specific rela-
tionships between each personality construct and certain
emotional and behavioral outcomes, high levels of specificity
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of each scale will only be achieved in relation to theoretically
related outcomes; for example, (iii) hopelessness will be asso-
ciated with drinking and drinking problems as well as
depression symptoms; (iv) anxiety sensitivity will not be asso-
ciated with increased substance use at this age, but will be
associated with emotional problems; (v) impulsivity will be
associated with most alcohol use and drug use measures, as
well as other externalizing behaviors; and (vi) sensation seek-
ing will be related to drinking and drug use outcomes, but
not other emotional and behavioral problems.

MATERIALS AND METHODS
Participants and Procedure

This study analyzes the data from students in the control condi-
tion of the adventure trial (O’Leary-Barrett et al., 2010) only, to
avoid any contamination effect of the interventions. All students
attending year 9 at these schools were invited to participate. As
ethical requirements for this study allowed for participation to be
informed by passive parental consent and active assent from stu-
dents, 95% of the entire year 9 population within these schools
were recruited. Students were surveyed, at baseline and follow-up,
in classroom or assembly formats during school hours using self-
report questionnaires. The current sample is made up of a total of
1,162 adolescents (mean age: 13.7 years) from 8 schools in central
London, UK, who completed self-report questionnaires in year 9
of high school (time 1) and then again at 6-, 12-, and 18-month
(time 4) follow-up. Although participants were not asked to pro-
vide information on their socioeconomic status, information avail-
able for each of the boroughs where participants attended school
indicated that the average net household income in these boroughs
(£609 per week) was slightly lower than the London-wide average
(£624 per week; Neighborhood Statistics, 2012). The 1,162 adoles-
cents were included in baseline (concurrent) analyses. However,
105 participants provided unreliable data at 1 or more follow-up
sessions (i.e., answered positively to a sham drug item, included in
the questionnaire to identify overreporting) and so were excluded
from any longitudinal analyses (prospective validity and sensitivity
and specificity sections). Thus, for the longitudinal analyses
included in this study, the sample was comprised of 1,057 adoles-
cents (445 girls), aged 13 to 14 (M = 13.66, SD = 0.32), from a
variety of ethnic backgrounds (43% White British or other, 27%
South-Asian, 17% Black British or other, 7% mixed race, and 6%
other).

Attrition

The follow-up rates were 78% (n = 897) at 6 months, 89% at
12 months, and 80% at 18 months postbaseline. The majority of
participants (61%) were followed up at all time points, with 26%
followed up twice, 9% followed up once, and only 3% not followed
up at all. Attrition was not predicted by baseline drinking
(p = 0.50), binge drinking (p = 0.21), drug use (p = 0.08), or ethnic-
ity (p = 0.38), or any other emotional and behavioral outcome (all
p > 0.13), but was predicted by gender (OR = 0.59; 95% CI, 0.39 to
0.88), showing that males were less likely to be followed. Given these
results, we relied on full information maximum likelihood estima-
tion in SPSS (SPSS Inc., Chicago, IL) under the assumption of data
MAR that enabled the use of all available data.

Measures

Demographics. Adolescents provided gender and ethnicity
information using a multiple-choice procedure.
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Personality traits. Personality traits were assessed with the
SURPS (Woicik et al., 2009), a 23-item questionnaire which
assesses 4 personality risk factors for substance abuse/dependence
including hopelessness (H), anxiety sensitivity (AS), impulsivity
(IMP), and sensation seeking (SS; see Table 2 for descriptives). Sev-
eral studies have shown that the SURPS possesses good psychomet-
ric properties—internal reliability, convergent, and discriminant
validity, as well as 2-month test-retest reliability—when used in
adult and adolescent samples (Krank et al., 2011; Woicik et al.,
2009). However, because 1 of the SS items (“I am interested in expe-
rience for its own sake, even if it is illegal”) has been shown to cross-
load onto the impulsivity factor in a factor analyses of the SURPS
carried out in this sample and a young adolescent Canadian sample
(Krank et al., 2011), a revised SS score was used for the analyses in
this study, which did not include this item. For item content and
modifications to items for this younger British cohort, as well as
psychometric information on the SURPS (and all outcome mea-
sures) in this sample, see Data S1.

Drinking Outcomes. Alcohol use was assessed using 2 continu-
ous variables (age of drinking onset, frequency of drinking) and
three categorical variables (drinking status [only at baseline], binge-
drinking status, and drinking problems). Age of drinking onset was
assessed by asking participants to report at what age they had their
first alcoholic drink. Drinking status was assessed at baseline by
asking students whether they had consumed any alcoholic beverage
in the past 6 months. At 18-month follow-up drinking frequency
was assessed by asking how often adolescents drank alcohol in the
past 6 months (6-point scale, never to daily). Binge drinking was
assessed by asking students whether they had consumed 5 or more
alcoholic beverages (4 or more for girls) on 1 occasion in the past
6 months. An alcohol problems score was created using a shortened
version of the Rutgers Alcohol Problem Index (Conrod et al., 2008;
White and Labouvie, 1989), which was then dichotomized to assess
whether adolescents had experienced any drinking-related problems
in the last 6 months. For sensitivity and specificity analyses, 2
dichotomous variables were created to identify those who reported
more than 1 drinking-related problem by time 4 and those who
reported a period of “monthly binge drinking” by time 4.

Smoking Rates. Smoking was assessed by asking participants
whether they smoked cigarettes or not, and if so, how many ciga-
rettes they smoked per week in the last 6 months according to a
S-point scale: (i) not more than 1; (i) 1 to 5; (iii) 6 to 10; (iv) 10 to
20; and (v) more than 20. For sensitivity and specificity analyses, a
variable was created, which identified who had reported smoking at
any time point by time 4 (18-month follow-up).

Drug Use. Drug use was assessed using the Reckless Behavior
Questionnaire (Shaw et al., 1992), a 10-item measure that asks par-
ticipants to report how often they have engaged in various risky
behaviors over the past 6 months, including marijuana, cocaine,
and any other drug use. These 3 drug-related items were then com-
bined to create a drug use frequency score and dichotomized into
“yes/no” variables for each drug separately, as well as a combined
“any drug use” variable. For sensitivity and specificity analyses, a
dichotomous variable was used to represent any drug use more than
once in the last 6 months by time 4.

Depression Symptoms. Depression symptoms were measured
using the depression (7-item) subscale from the Brief Symptom
Inventory (BSI), a standardized self-report symptom inventory
designed to serve as a screen for depression (Derogatis, 1993).
Research indicates that the BSI depression scale is comparable to
the Beck Depression Inventory and the Brief Psychiatric Rating
Scale with respect to its accuracy in detecting depression symptoms
in adolescents (Sahin et al., 2002). The total BSI depression subscale



E284

was used for analyses on concurrent and predictive validity. For
sensitivity and specificity analyses, participants whose T-score was
above 63 were categorized as being in the “abnormal” range follow-
ing guidelines provided by Derogatis (1993).

Emotional and Behavioral Symptoms. Emotional, conduct, and
hyperactivity problems, as well as pro-sociality were assessed using
the Strengths and Difficulties Questionnaire (SDQ; Goodman et al.,
1998). The SDQ is an internationally validated measure for adoles-
cents aged 11 to 16 (Goodman et al., 1998) and contains five 5-item
subscales: emotional, conduct, hyperactivity, peer problems, and
pro-sociality. Some SDQ items overlapped with the SURPS (“I am
often unhappy, down-hearted, or tearful” and “I think before I do
things”) and were thus omitted when calculating SDQ subscale
scores, which were used in analyses on concurrent and predictive
validity. For sensitivity and specificity analyses, those who scored
on a particularly high or “abnormal” range on any of the SDQ
subscales (scoring > 5 on conduct problems and > 7 on emotional
or hyperactivity problems) were identified using bands provided by
Goodman and colleagues (1998).

Data Analysis

First, linear and logistic regressions were used to examine
whether the SURPS subscales were associated with concurrent as
well as future measures of substance use and emotional and behav-
ioral problems. Besides controlling for the effects of the other per-
sonality traits (all personality traits are entered into each model at
the same time), all analyses controlled for the effects of age, gender,
and ethnicity (dichotomized, White British vs. Other), as they have
previously been shown to be significantly associated with substance
use, as well as other emotional and behavioral problems, in adoles-
cence (Best, 2001; Heyerdahl et al., 2002). In addition, predictive
analyses controlled for the effects of baseline outcome measures, for
example, when predicting binge drinking 18 months postbaseline,
baseline binge drinking was included as a covariate. In this way,
outcomes at 18-month follow-up represent change in this outcome
across 18-months. For linear and logistic regressions, R are pro-
vided as a measure of multivariate effect size, where an R> of 0.02,
0.13, and 0.26 are considered a small, moderate, and large effect size
(Cohen, 1992). For logistic regressions, odds ratios provide an indi-
cation of how large an effect is, with values ranging from 1.00 to
1.50, indicating a small effect and 3.0 or above representing a large
effect (Haddock et al., 1998).

Finally, ROC curve analyses were used to investigate the effec-
tiveness of the SURPS subscales as a targeting risk factor, by eval-
uating the sensitivity and specificity of the scales. The area under
the ROC curve (AROC) is a measure of the predictive validity or
“accuracy” of the test; the perfect measure has an AROC of 1.00,
while a test with no predictive validity has an AROC of 0.50 and
a linear ROC curve that parallels the diagonal. Although consid-
ered rather arbitrary, AROC values of 0.60 to 0.70, 0.70 to 0.90,
and those above 0.90 are generally associated with an acceptable
or fair, good, and excellent discriminant test, respectively (Swets,
1988).

The sensitivity of the measures was calculated based on “true-
positive rates,” that is, on how well the measure identified those
who developed substance use and other emotional and behavior
problems within an 18-month period. The specificity of the mea-
sures was calculated based on “false-positive rates,” which refers to
how often it mistakenly identified someone as developing a problem
within 18 months (i.e., the lower the false-positive rates the higher
the specificity). Selecting high-risk adolescents using cutoffs sug-
gested by coordinates on each ROC curve will then be compared
with selecting adolescents scoring 1 SD above the population mean
on any of the 4 subscales, which is the selection method used in a
number of intervention studies (see Conrod et al., 2006, 2008,
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2010). Please see Table 1 for descriptives for the SURPS subscales,
overall and by gender, and correlations between subscales.

RESULTS
Concurrent and Prospective Validity

See Table 2 for the concurrent validity of the SURPS sub-
factors in the prediction of substance use, as well as emo-
tional and behavioral problems in adolescence. Only p-values
below 0.01 are reported to address the issue of multiple test-
ing. Table 3 shows prospective associations, with the main
findings summarized as follows: (i) once controlling for base-
line substance use and emotional symptoms scores, H
remained significantly associated with marijuana use rates,
drinking problems, tobacco use quantity, drug use fre-
quency, depression, emotional, conduct, and hyperactivity
problems; (ii) AS was associated with lower drinking and
drug use, but increased emotional problems; (iii) IMP pre-
dicted all substance use, hyperactivity, and conduct prob-
lems, as well as depression; (iv) SS was prospectively
associated with drinking problems, all drug use out-
comes except for cocaine use, hyperactivity, and pro-social
behavior.

Sensitivity and Specificity

Table 4 shows the area under the curve (AROC) values
for each subscale at baseline predicting rates of substance use
and other emotional and behavioral problems within the
next 18 months, as well as the cutoffs suggested by the coor-
dinates on each ROC curve, that is, cutoff points at which
sensitivity and specificity are maximized (see also Figs 1 and
2 for ROC graphs). Overall, results indicate that the SURPS
subscales significantly predicted more substance use rates
within the next 18 months than predicted by chance, with
significant AROC values ranging from 0.59 to 0.74. Cutoff
scores suggested by ROC curves for AS and SS are equiva-
lent to scoring 1 SD above the population mean, that is, 13
and 16, respectively (see Table 4 and Fig. 2). However, cut-
off scores suggested by ROC curves for IMP are equivalent
to scoring closer to the population mean, that is, around 13.8
(see Figs 1 and 2C). The cutoffs for AS, SS, and IMP were
similar regardless the outcome, while cutoffs suggested for H
varied substantially depending on the outcome studied (ran-
ged from 12.5 for drug use, close to the population mean, to
higher than 15 for monthly binge drinking, conduct, and
hyperactivity problems, which is similar to scoring 1 SD
above the mean).

Table 5 shows sensitivity (S) and false-positive rates (FP;
which is equal to 1—specificity) when selecting “high-risk”
adolescents based on these proposed cutoff points. Using the
cutoff points suggested by ROC curves for all 4 scales to
select adolescents at high personality risk results in very good
sensitivity rates (72 to 91%) but poor specificity, with false-
positive rates ranging from 49% (monthly binging) to 72%
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Table 1. SURPS Subscale Scores by Gender (N = 1,057, 445 Females and 612 Males; Mean Age: 13.7 Years)
Descriptives Correlations
Female Male Total
SURPS subscales (score range) mean (SD) mean (SD) mean (SD) H AS IMP
Hopelessness (7-28) 12.98 (3.32) 12.62 (3.65) 12.77 (3.51)
Anxiety sensitivity (5-20) 11.76 (2.64) 10.84 (2.62) 11.23 (2.67) 0.13*
Impulsivity (5-20) 12.46 (2.82) 12.28 (2.92) 12.35 (2.88) 0.13* 0.21%*
Sensation seeking-R (5-20) 13.22(3.06) 14.37 (2.79) 13.88 (2.96) —0.42%%* —0.13* 0.40%**

SURPS, Substance Use Risk Profile Scale; R, revised; SD, standard deviation; H, hopelessness; AS, anxiety sensitivity; IMP, impulsivity; Sensation

seeking-revised = Items 3, 6,9, 12, and 19.
Significance level: ***p < 0.001, **p < 0.01, *p < 0.05.

Table 2. Concurrent Prediction of Substance Use, Emotional, and Behavioral Problems by SURPS Subscales at Baseline After Accounting for Effects
of Age, Gender, and Ethnicity (N = 1,162)

Model change

SURPS subscale scores (odds ratio/[beta])

Rates (%)/[Mean, SD] Nagelkerke R%[ R?] Hopelessness Anxiety sensitivity ~Impulsivity —Sensation seeking-R
Age of drinking onset [11.5,1.10%] [0.06%*%] [0.00] [0.117%%%] [—0.21%*%] [—0.08%*]
Drinking rates 38% 0.05%** 1.07 0.69** 2.13%** 1.09
Binge-drinking rates 17% 0.07*** 1.56 0.97 2.43%** 1.22
Any drinking problems 27% 0.09%** 1.56%*** 0.93 2.57%%* 0.98
Tobacco use rates 9% 0.1 1% 1.70* 0.57 3.62%** 1.14
Marijuana use rates 7% 0.1 7%** 1.80%** 0.50** 3.73#** 0.88
Cocaine use rates 1% 0.06 1.40 0.86 3.97** 0.86
Other drug use rates 3% 0.12%** 2.99%* 0.51 4.06%** 0.89
Any drug use frequency [3.19, 0.87] [0.04%*%] [0.09%%] [-0.07] [0.18%**%] [0.01]
BSI depression total [12.19,5.22] [0.22%%#%] [0.37%%%] [0.22%%#%] [0.09%%] [0.06]
SDQ emotional problems [3.00,2.19] [0.23%*%] [0.26%*%] [0.38%*%] [0.02] [0.05]
SDQ conduct problems [2.99,1.81] [0.33*%*%] [0.17%%%] [-0.07] [0.53%**%] [0.05]
SDQ hyperactivity problems [4.47,2.01] [0.22%*%] [0.19%%%] [0.00] [0.471%%%] [0.00]
SDQ pro-social behavior [6.32,2.01] [0.10%*%] [—0.24%**] [0.12%*%] [—0.18***] [0.06]

SURPS, Substance Use Risk Profile Scale; SDQ, Strengths and Difficulties Questionnaire; SD, standard deviations; R, revised.

3This mean represents the mean age of onset of drinking for those who reported ever having had a drink at baseline (i.e., 50% of the sample); coeffi-
cients show unique effects of personality traits, as all 4 personality variables are entered simultaneously into each model; age, gender, and ethnicity were
included as covariates: Male gender was associated with later drinking onset (f = 0.15, p < 0.001), lower drinking (OR = 0.56, p < 0.001) and smoking
rates (OR = 0.49, p < 0.01), depression (f = —0.15, p < 0.001), emotional problems (f = —0.15, p < 0.001), and pro-sociality (f = —0.18, p < 0.001);

White British adolescents had an earlier drinking onset (f =

—0.30, p < 0.001), higher drinking rates (OR = 4.09, p < 0.001), drinking problems

(OR = 2.46, p < 0.001), and pro-sociality (f = 0.08, p < 0.01); age was not significantly associated with any variable.

Significance level: ***p < 0.001, **p < 0.01, *p < 0.05.

(emotional problems). This could be partly explained by the
fact that using cutoff scores that are close to the population
mean on some of these scales results in selecting up to 78%
of the sample (compared with around 50 to 60% if selecting
adolescents that score 1 SD above the population mean).
Selecting adolescents that score 1 SD above the population
mean on any of these subscales results in slightly reduced,
but good sensitivity rates (70 to 80%) and moderate specific-
ity (45 to 58%). These specificities when using the 4 subscales
to select adolescents are to be expected as not all subscales
are significant predictors of all problem outcomes. Thus,
selecting adolescents on the strongest predicting subscale for
each indicator (e.g., IMP predicting conduct problems;
Fig. 2C) resulted in improved specificity, for example, 70%
specificity for future drug use and 80% specificity for con-
duct problems when identifying adolescents as high risk
according to the IMP scale.

A final set of analyses were conducted to quantify risk
incurred by each of these personality traits using the

cutoffs suggested by ROC curves (for H, the suggested
cutoff of 13 for depression problems was used). Table 6
shows odds ratios (OR) and 95% confidence intervals (CI)
for those scoring high on these traits when compared with
the rest of the sample, as well as compared with those
identified as low risk (LR; i.e., those who score below the
suggested cutoffs on all 4 traits). Results show moderate
to large ORs for those scoring high in H, IMP, or SS in
the prediction of problem substance use 18 months later
and very large ORs for all subscales in the prediction of
serious, theoretically relevant, emotional and behavioral
problems 18 months later.

DISCUSSION

The present study examined the utility of a 4-factor scale
of personality in predicting substance use and related prob-
lems in a longitudinal sample of young British adolescents.
Results replicated previous findings showing that these
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Table 3. Prospective Prediction of Substance Use, Emotional, and Behavioral Problems at 18-Month Follow-Up by SURPS Subscales at Baseline After
Accounting for Effects of Age, Gender, Ethnicity, and Baseline Scores (N = 1,057)

Model change SURPS subscale scores (odds ratio/[beta))

Rates (%)/[Mean, SD] Nagelkerke R?/[ R?] Hopelessness Anxiety sensitivity ~ Impulsivity ~Sensation seeking-R

Drinking frequency [2.07,1.26] [0.03*%**] [-0.01] [-0.05] [0.16%*%] [0.02]
Binge-drinking rates 34% 0.02%* 1.01 0.71 1.96%#* 1.00
Any drinking problems 41% 0.02%* 1.40 1.00 1.44%* 1.13
Tobacco use quantity [1.47,1.19] [0.02%*%] [0.08%%] [0.02] [0.09%*] [0.06]
Marijuana use rates 20% 0.08%*** 1.60%* 0.69 2.29%%* 1.66%**
Cocaine use rates 3% 0.03 1.31 0.63 2.18 0.92
Other drug use rates 5% 0.06%** 1.22 0.65 1.92 2.23**
Any drug use frequency [3.56, 1.27] [0.04%%] [0.07*%] [-0.09%%] [0.15%#%] [0.10%%]
BSI depression total [11.75,5.29] [0.02%**] [0.10%%] [0.02] [0.04] [0.06]
SDQ emotional problems [2.45,2.12] [0.02%*%] [0.06] [0.10%#] [0.06] [0.00]
SDQ conduct problems [2.79,1.70] [0.02%%] [0.09%#] [-0.01] [0.08%*%] [0.06]
SDQ hyperactivity problems [4.45,2.04] [0.04%#%%] [0.10%%] [-0.05] [0.16%*%] [0.08%*%*]
SDQ pro-social behavior [5.99, 2.43] [0.01*%] [-0.03] [0.04] [-0.02] [0.10%*%]

SURPS, Substance Use Risk Profile Scale; SDQ, Strengths and Difficulties Questionnaire; SD, standard deviations; R, revised; coefficients show
unique effects of personality traits, as all 4 personality traits are entered simultaneously into each model; Age, gender, ethnicity, and baseline scores were
included as covariates: Male gender was associated with lower drinking frequency (f = —0.07, p < 0.01), binge drinking (OR = 0.62, p < 0.01), and
drinking problems (OR = 0.56, p < 0.001) rates, lower depression (f = —0.23, p < 0.001), emotional problems (f = —0.16, p < 0.001), hyperactivity
(p=—-0.09, p<0.01), and pro-sociality (8 = —0.16, p < 0.001); White British adolescents reported higher increases in drinking frequency ( = 0.18,
p < 0.001), binge drinking (OR = 3.31, p < 0.001), drinking problems (OR = 1.86, p < 0.001), and smoking quantity (# = 0.07, p < 0.01); age was not
significantly associated with any variable. Finally, all baseline measures were significantly associated with outcome measures 18 months later, with betas
ranging from 0.28 (for pro-sociality) to 0.46 (for drinking frequency) and odds ratios ranging from 3.77 (for drinking problems) to 14.34 (for marijuana use).

Significance level: ***p < 0.001, **p < 0.01.

Table 4. ROC Curve of Baseline SURPS Subscales in the Prediction of Substance Use, Emotional, and Behavioral Symptoms Within the Next
18 Months (by Time 4) in the Overall Sample (N = 1,057)

Hopelessness Anxiety sensitivity Impulsivity Sensation seeking-R

Cutoff Cutoff

AROC (95%Cl) score  AROC (95%CIl)  Cutoffscore = AROC (95% Cl)  Cutoff score  AROC (95% Cl)  score

Monthly binging 0.53 (0.47-0.57) 16.0 0.49 (0.44-0.54) 13.4 0.65 (0.60-0.70) 13.8 0.57 (0.53-0.59) 15.5
Drinking problems 0.62 (0.59-0.65) 13.0 0.51 (0.47-0.55) 12.8 0.65 (0.62-0.67) 13.8 0.53 (0.49-0.56) 15.5
Smoking 0.59 (0.53-0.65) 13.0 0.55 (0.49-0.61) 12.8 0.65 (0.59-0.70) 13.8 0.54 (0.48-0.60) 16.1
Drug use 0.57 (0.53-0.61) 125 0.42 (0.37-0.50) 13.0 0.66 (0.63-0.69) 13.8 0.60 (0.54-0.67) 155
BSI depression 0.66 (0.62-0.70) 13.0 0.59 (0.55-0.63) 12.8 0.63 (0.58-0.67) 13.9 0.51 (0.47-0.55) 16.1
Emotional problems  0.62 (0.57-0.67) 13.0 0.70 (0.65-0.74) 12.8 0.58 (0.53-0.63) 13.5 0.48 (0.43-0.54) 15.5
Conduct problems 0.59 (0.56-0.63) 15.2 0.51(0.48-0.55) 12.8 0.74 (0.71-0.77) 13.8 0.55 (0.51-0.58) 15.5
Hyperactivity 0.59 (0.55-0.63) 15.3 0.54 (0.50-0.58) 12.8 0.71 (0.68-0.75) 13.9 0.57 (0.53-0.61) 155

problems

ROC, receiver operating characteristics; SURPS, Substance Use Risk Profile Scale; AROC, area under the ROC curve; Cl, confident intervals; R,
revised; results in boldface indicate significance levels of <0.01; Cl that do not cross 0.50 are significant; cutoff values are those suggested by coordinates
on each ROC curve, that is, cutoff points at which sensitivity and specificity are maximized.

personality factors, particularly IMP, SS, and H, are signifi-
cant concurrent and predictive correlates of alcohol and drug
use problems among North American young adolescents
and adults (Conrod et al., 2006, 2010; Krank et al., 2011).
Concurrent and predictive validity analyses also showed, for
the first time, that these factors are important correlates of
other emotional and behavioral problems in adolescence.
The 4 SURPS subscales explained significant variance in all
problem indicators, after controlling for gender, age, and
ethnicity, at baseline as well as 18 months later (even after
controlling for baseline substance use or symptom mea-
sures). Findings were mostly consistent with our hypotheses:
IMP was the most consistent and strongest predictor of the
substance use indicators as well as most other problems,

especially those related to conduct and hyperactivity prob-
lems, identifying it as factor associated with general deviance
proneness and externalizing symptomatology (Krueger
et al., 2002; Sher and Trull, 2002); H was shown to have a
specific and strong association with depression symptoms,
but was also identified as a general vulnerability factor for
most problems; SS was associated with early onset drinking
and general drug use, but did have a small effect on other
problem outcomes; and while AS was shown to predict
greater emotional symptoms (e.g., fear, worrying a lot) over
time, it was associated with reduced substance use outcomes
in young adolescence.

We also examined the utility of this scale as a screening tool
for selecting adolescents at future risk for problems. Overall,
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consistent with our hypotheses, AROC values were signifi-
cantly greater than what would be expected by chance, and
sensitivity analyses showed that when using the 4 SURPS
subscales to identify the adolescents “at risk,” one will iden-
tify up to 91% of those who will develop the problems. As
expected, greater specificity was obtained when using the
individual personality subscales, falsely identifying from 15
to 30% of adolescents as high risk. Considering that the
SURPS does not ask adolescents to report on substance use
or problem behavior directly (as most screening tools do,
e.g., AUDIT, SSI-SA, and CAGE) and therefore can assess
risk prior to onset of these behaviors, these are very promis-
ing results. Those identified as high on H, IMP, and SS had
about 2- to 4-fold higher odds of developing a substance-
related problem in the next 18 months, compared with those
scoring low on these traits. Similarly, compared with those
scoring low, those identified as high on these traits had 8
times higher odds of reporting serious depression symptoms
(if high in H), over 4 times higher odds of reporting serious
emotional symptoms (if high on AS), and had at least 5-fold
higher odds of reporting serious conduct and hyperactivity
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Fig. 2. Receiver operating characteristics curve of impulsivity predicting conduct problems (A), anxiety sensitivity predicting emotional problems (B),
hopelessness predicting depression scores (C), and sensation seeking predicting drug use (D) within 18 months. S, sensitivity; FP, false-positive rate.
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Table 5. Sensitivity and False-Positive Rates (1-Specificity) of the Baseline SURPS Subscales in the Prediction of Substance Use, Emotional, and
Behavioral Symptoms Within the Next 18 Months (by Time 4) in the Overall Sample (N = 1,057)

Anxiety Sensation Selecting HR adolescents ~ Selecting HR adolescents
Hopelessness  sensitivity Impulsivity seeking-R based on ROC cutoffs (1 SD > mean cutoffs)®
% S, FP S, FP S, FP S, FP S, FP S, FP
Monthly binging (13%) 20,12 27,31 61,32 48, 30 72,49 70,42
Drinking problems (17%) 49, 34 32, 31 55, 31 36, 30 84,63 75,53
Smoking (9%) 61,49 33,30 55,33 38,30 81,65 72,55
Drug use (21%) 60, 49 27,22 54,30 43,28 91,75 74,52
BSI depression (23%) 54,31 42,28 51,30 34, 30 91,70 73,47
Emotional problems (13%) 54, 34 59, 27 46, 34 32, 31 91,72 80, 53
Conduct problems (41%) 26,13 33,29 58, 20 35,28 77,50 72,46
Hyperactivity problems (32%) 26,15 37,28 58, 25 38, 28 78,55 74,49

S, sensitivity; FP, false-positive rate; HR, high risk; R, revised; ROC, receiver operating characteristics; BSI, Brief Symptom Inventory; AROC, area
under the ROC curve. Sensitivity and specificity rates were similar in the prediction of new cases of substance use problems (i.e., analyses focusing on
adolescents who reported not engaging in these substance use behaviors at baseline): Impulsivity significantly predicted new cases of monthly binging
(AROC = 0.61; 95% ClI, 0.55 to 70; S=55, FP =29), drinking problems (AROC = 0.60; 95% Cl, 0.53 to 0.66; S =45, FP =28), smoking
(AROC = 0.63; 95% ClI, 0.55to 70; S = 48, FP = 32), and drug use (AROC = 0.63; 95% ClI, 0.59 to 0.68; S = 49, FP = 30); hopelessness significantly
predicted new cases of drinking problems (AROC = 0.61; 95% Cl, 0.54 to 67; S = 51, FP = 32) and smoking (AROC = 0.59; 95% ClI, 0.52 to 0.66;
S = 47, FP = 35); sensation seeking significantly predicted new cases of drug use (AROC = 0.62; 95% Cl, 0.57 to 66; S = 45, FP = 27).

@When using all 4 subscales to predict new cases: monthly binging (S = 65, FP = 53), drinking problems (S = 68, FP = 50), smoking (S = 67,

FP = 54), and drug use (S = 68, FP = 49).

problems (if high in IMP). Thus, if one is interested in identi-
fying as many adolescents at higher risk of developing prob-
lems as possible, then selecting high-risk adolescents across
each of the 4 subscales is the appropriate method of selection.
As false-positive rates are from 50 to 75% when using cutoffs
suggested by ROC curves, this method would be more appro-
priate for use in broad prevention strategy targeting general
coping skills, mental health, and drug-refusal skills. Further-
more, although ROC curves suggest cutoffs for IMP and H
that are closer to the population mean than 1 SD above the
mean for some outcomes, we recommend the use of norm-
based cutoffs (i.c., scoring 1 SD above the sample mean) for
the following reasons: (i) at a practical level, selecting those
scoring 1 SD above the mean would be relevant and easily
applied to new populations and would select from 40 to 60%
of the sample, as opposed to 78%, and (ii) at a scientific level,
this method would still result in acceptable sensitivity
(~70%), with a more acceptable specificity (~45 to 58%).
When making decisions about cutoffs, the potential bene-
fits of the program against any potential harm in mislabeling
a child should always be carefully considered, and the ROC
diagrams provide guidance for such decision making. If
selecting those who have higher level of risk of developing a
particular problem (specificity) is the main reason for using
this screening instrument (e.g., when delivering personality-
targeted interventions), then using the specific cutoffs
on a particular subscale is the recommended method.
Furthermore, one might favor high specificity over high sen-
sitivity if feedback is provided to respondents or their care-
givers. In this case, we would recommend using more
conservative cutoff scores for IMP and H (equivalent to 1
SD above the mean). By contrast, when it is more important
to identify a large number of adolescents who may develop
problems (sensitivity), and the intervention does not involve
personalized feedback or any potential negative conse-

quences to labeling, then a less-conservative cutoff is recom-
mended (using the ROC curve cutoffs for IMP and H that
are closer to the mean).

One potential limitation of this study is that all data were
gathered through self-report, which is susceptible to bias and
may limit the experimental validity of the data. However,
several studies have shown that self-reports are reliable when
assessing conduct disorder symptoms and substance use
(e.g., Clark and Winters, 2002; Crowley et al., 2001) and
hence are useful for treatment and research. This, together
with guaranteed confidentiality to participants, should con-
tribute to the reliability of these data and results. Second, this
study did not include other more widely used personality
measures with which to compare the SURPS subscales and
thus help further validate their construct in a young adoles-
cent sample. This said, the SURPS has been previously
shown to have incremental validity over the NEO-FFI in
predicting substance use behaviors in a young adults sample
(Woicik et al., 2009). Another limitation was that the ROC
analyses do not account for the overlap or interaction
between the personality scales. Although only 25% of the
sample scored high on more than 1 subscale, additive or
interaction effects may account for high false-positive rates
when using the 4 scales together to identify adolescents at
high risk. Assessing any additive and interaction effects
between these scales is worthy of future analyses. Finally,
although ethnically diverse, adolescents in the present study
were similar in age and from a large urban area in the United
Kingdom. Findings from this study are similar to those
found in a Canadian sample of adolescents (Krank et al.,
2011), but further studies assessing developmental differences
and cross-national replications are still needed.

Despite these limitations, the present findings provide
strong support for good concurrent and predictive validity of
the SURPS in young adolescents. By just asking adolescents
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1,057)

Table 6. Odds Ratios for Substance Use, Emotional, and Behavioral Symptoms Within the Next 18 Months (by Time 4) by Personality Subscale Cutoffs (N

= 329)

High sensation seeking-R (n

= 371)

High anxiety sensitivity (n = 327) High impulsivity (n

- 530)

High hopelessness (n

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

vs. LR
1.60 (1.05-2.51)
1.71 (1.12-2.62)
1.58 (0.93-2.68)
2.24 (1.52-3.20)
2.39 (1.58-3.62)
2.47 (1.45-4.23)
2.27 (1.66-3.12)

2.45 (1.71-3.46)

>15.5vs. All
1.17 (0.78-1.76)

1.30 (0.93-1.83)
1.39 (0.90-2.15)

1.98 (1.42-2.62)
1.33(0.95-1.85)
1.14 (0.78-1.63)
1.41 (1.08-1.83)
1.56 (1.18-2.07)

vs. LR
3.35(2.28-4.93)
4.51 (2.62-7.74)
3.62(1.79-7.31)
4.89 (2.97-8.05)

>13.8 vs. Al
2.47 (1.49-4.10)
2.80 (2.01-3.91)
2.42 (1.57-3.72)
2.76 (2.04-3.74)
2.54 (1.88-3.42)
1.60 (1.11-2.31)
5.41 (4.11-7.12)
4.14(3.12-5.48)

vs. LR
1.13(0.68-1.87
1.47 (0.96-2.27
1.29 (0.75-2.23

>12.8 vs. All

vs. LR
0.88 (0.52-1.50)
3.41 (1.82-6.42)

3.1 (1.31-7.41)
2.68 (1.56-4.61)

>13 vs. All
1.01 (0.69-1.47)
1.78 (1.28-2.49)
1.61 (1.04-2.50)
1.34 (1.00-1.80)
2.97 (2.18-4.06)
2.11 (1.44-3.08)

1.55 (1.22-1.99)
1.48 (1.13-1.93)

Cutoff score

6.45 (3.80-10.94)
2.01(1.19-3.41)
6.89 (4.79-9.91)
5.55 (3.67-8.39)

)
)
)

1.19 (0.80-1.77)
2.79 (1.88-4.15)

4.53 (2.77-7.48)
1.99 (1.45-2.74)
2.27 (1.59-3.23)

0.72-1.45)
0.66-1.63)

0.47-1.10)
0.79 (0.57-1.10)
1.54 (1.21-2.12)
3.40 (2.36-4.89)
1.22(0.93-1.58)
1.40 (1.06-1.86)

0.72(
1.02 (
1.04

8.60 (4.26-17.36)
4.71 (2.13-10.43)

2.55 (1.72-3.76)
2.62 (1.67-4.10)

Monthly binging
Drinking problems
Smoking

BSI depression
Emotional problems
Conduct problems
Hyperactivity problems

Drug use

Results in boldface indicate significance levels of <0.01; LR, low risk, that is, those who score below norm-based cutoffs on all traits; All, all those who scored below the cutoff on that particular trait,
regardless of whether they scored above norm-based cutoffs on other personality traits; age, gender, and ethnicity were included as covariates; ORs represent general effects, as personality vari-

ables were entered separately into each model; R, revised; BSI, Brief Symptom Inventory.
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about their personality, without asking about a single
problem behavior, one can identify a large number of adoles-
cents who will develop specific emotional and behavioral
problems, providing strong support for the use of the SURPS
to detect high-risk adolescents who might most benefit from
personality-targeted or other tailored prevention approaches.
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