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ABSTRACT 
  
 
The current project sought to examine a typology for classifying substance abusers 
based on personality dimensions (introversion-hopelessness, anxiety sensitivity, 
impulsivity, and sensation seeking) that differentially predicts substance use 
preferences and patterns by matching primary personality-based motives for use to the 
specific effects of various psychoactive substances.   Specifically, we sought to validate 
the Substance Use Risk Profile Scale (SURPS), a brief self-report measure designed to 
assess the relevant personality dimensions, in a treatment-seeking clinical sample using 
cue reactivity methodology to assess current inclinations to consume or to avoid 
consuming a wide range of psychoactive substances.  Using confirmatory factor 
analysis and correlational analyses, the SURPS demonstrated good psychometric 
properties and construct validity.   Further, impulsivity and sensation-seeking were 
associated with use of multiple substances but could be differentiated by motives for 
use and susceptibility to the reinforcing effects of stimulants (i.e., impulsivity) and 
alcohol (i.e. sensation-seeking).   In contrast, IH and AS demonstrated a pattern of use 
more focused on reducing negative affect, but were not differentiated based on specific 
patterns of use.  Taken together, results suggests that among treatment seeking 
substance abusers, the SURPS is a valid instrument for measuring four distinct 
personality dimensions that may be sensitive to  motivational susceptibilities to specific 
patterns of alcohol and drug use. 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 

 

INTRODUCTION 
 
 

Substance use disorders (SUDs) are often viewed as unitary constructs, but their 
clinical presentations are actually quite varied and this heterogeneity has stimulated 
efforts to identify meaningful subtypes of substance users.  Although this research has 
been influential in advancing conceptualization of SUDs, it has been criticized for its 
limited clinical utility, including problems with efficient assessment of subtypes and 
failure to demonstrate links between subtypes and improved treatment decisions that 
lead to better patient outcomes (Hesselbrock & Hesslbrock, 2007; Barbor & Caetano, 
2007).  Furthermore, most subtyping research has focused on alcoholism, with little 
attention to other abused substances, and has been more descriptive than predictive.  
However, Conrod and colleagues (2000a) have introduced a new typology for abusers 
of many different substances based on personality dimensions (introversion-
hopelessness, anxiety sensitivity, impulsivity, and sensation seeking) that differentially 
predicted substance use preferences and patterns by matching primary personality-
based motives for use to the specific effects of various psychoactive substances.  For 
example, individuals characterized by anxiety sensitivity demonstrated the highest 
lifetime risk for dependence on anxiolytics (drugs that reduce anxiety) and also reported 
using alcohol primarily to cope with anxiety, whereas people characterized by 
impulsivity showed the highest rates of stimulant (cocaine) dependence.  
Complementary work also showed that SUD treatments matched to these personality 
dimensions resulted in lower rates of drug use at 6-month follow-ups than were seen in 
unmatched groups (Conrod et al., 2000b).  Despite these promising results, a major 
impediment to the clinical utility of such a classification system is that the assessment of 
subtypes was too complicated and onerous to be practical in many treatment settings.  
To address this concern, Woicik, Stewart, Pihl, and Conrod (2009) developed the 
Substance Use Risk Profile Scale (SURPS), a brief self-report measure to assess the 
relevant personality dimensions.  The SURPS has demonstrated good psychometric 
properties in a non-clinical sample of undergraduates who made retrospective self-
reports of their substance use, but confidence in the clinical applicability of this 
instrument depends upon its generalizability to persons diagnosed with substance use 
disorders and would be bolstered by systematic assessment of current inclinations to 
use particular psychoactive substances.  The current project sought to address these 
issues by validating the SURPS in a treatment seeking clinical sample.  In doing so, it 
applied state-of-the-art assessments of reactivity to drug cues representing a wide 
range of psychoactive substances to evaluate individuals’ responses to drug stimuli 
(specifically, desire to consume or to avoid consuming various substances, i.e., 
approach and avoidance inclinations) as a function of their personality profiles as 
measured by the SURPS. 

 
Past Typologies for Classifying Substance Abusers 
 Approximately 21.6 million Americans have been diagnosed with a SUD, of 
these, 3.1 had both alcohol and illicit SUDs, 3.8 million illicit SUD only, and 14.8 million 
were diagnosed with an alcohol use disorders only (SAMHSA, 2004).  Although SUDs 
are often viewed in research and clinical settings as unitary constructs, great 
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heterogeneity is the rule in clinical presentations (Hesselbrock & Hesslbrock, 2007; 
Barbor & Caetano, 2007).  For example, due to the polythetic nature of the current 
diagnostic system, the presenting symptoms of two individuals may vary dramatically 
(e.g., to be “dependent” a person must demonstrate a maladaptive pattern of use 
causing significant impairment as indicated by 3 or more of 7 symptoms).  Further, 
individual differences such as age of onset, motivation for use, personality dispositions, 
comorbidity, and family history can all provide important clinical information that could 
be used to distinguish individuals with substance use disorders, but current diagnostic 
systems disregard them.  Partly with this neglect in mind, researchers have sought to 
identify clinically meaningful subtypes of persons with SUDs, with the hope that this with 
both improve understanding of the nature and etiology of substance use disorders, and 
inform their treatment to realize better outcomes (Babor & Caetano, 2007).   
 Early work attempting to identify meaningful subtypes of substance users 
focused primarily on alcoholism, and tended to be based on clinical observation rather 
than empirical analyses.  For example, contributions by Jellinek and colleagues 
(Bowman & Jellinek, 1941; Jellinek, 1960a; 1960b), often considered to be the first 
“scientific” typology and comprehensive theory of alcoholism as a disease (Babor, 
1996), identified subtypes of alcoholism based on “etiological factors (e.g., physiological 
vulnerability, psychological vulnerability), alcohol process elements (e.g., level of 
tolerance, loss of control), and damage elements.”  However, this seminal work has 
been subjected to little empirical evaluation (Babor, 1996).  Later research efforts 
yielded a number of new typologies which has focused on individual difference factors 
such as comorbid psychopathology, symptom patterns, personality, and social risk 
factors (Babor, Hoffman, Del Boca, Hesselbrock, Meyer, et al. 1992; Cloninger, 1987a, 
1987b; Windle & Scheidt, 2004).  These typically included between two and five 
subtypes, depending on the defining variables and statistical techniques used.  For 
example, Babor et al. (1992) used a multi-dimensional approach across an array of 
domains, such as risk factors, other substance use, course of the disorder, 
consequences of drinking, and other psychiatric symptoms, derived two subtypes (Type 
A and Type B alcoholics).  In contrast, in a re-analysis of Babor et al. (1992) dataset 
with the inclusion of lifetime alcoholism risk and severity variables as defining 
characteristics, Del Boca & Hesselbrock (1996) found four distinct subtypes and noted 
important gender differences.  Naturally, such inconsistencies across studies raise 
concerns about the validity of classification systems and the number of subtypes that 
actually exist among alcoholics (Windel & Scheidt, 2004).       
 With regard to abused drugs other than alcohol, there have been several 
attempts to identify clinically meaningful subtypes.  In one review, Cohen (1984) 
identified 14 classification systems based on the presence or absence of psychiatric 
disorders, and another 14 based on Minnesota Multiphasic Personality Inventory 
(MMPI) profiles.  However, as was the case in the alcohol literature, these early 
typologies were more intuitive, clinical descriptions than empirically derived (Basu, Ball, 
Fein, Gelernter, & Kranzler, 2004).  More data-driven research on subtyping of 
substance users has taken both univariate and multivariate approaches, with an array of 
investigators examining subtypes based on a single domains such as gender (e.g., 
Kosten et al., 1993; Powis et al., 1996), personality (e.g. Ball, 2001), family history (e.g., 
Luthar et al., 1992), antisocial behavior (e.g., Cecero et al., 1999), and age of onset 
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(e.g. Clark et al., 1998), as well as multiple domains in which Babor’s Type A-Type B 
subtypes were extended to opiod, cocaine, and marijuana users (Ball et al., 1995, 1998; 
Feingold et al., 1996).   

There is little debate that typologies on alcohol and drug addiction have been 
influential in advancing our understanding of SUDs, particularly among those evincing 
similar subtypes and those garnering the most attention from researchers (e.g., 
Cloninger’s Type 1 and Type 2 alcoholics and Babor Type A-Type B alcoholics).  
Indeed, there is generally a consensus within the field that two basic subtypes of 
alcoholics exist (Babor & Caetano, 2007): one characterized by low-severity, low 
vulnerability (i.e., later onset, few childhood factors, low family history, less severe 
drinking patterns) and the other by high-severity, high vulnerability (i.e., early onset, 
more childhood factors, high family history, comorbidity, and more severe patterns of 
use).  Further, research on these multivariate typologies (e.g., Type A-Type B) has 
generalized to other drugs of addiction and has demonstrated greater validity than those 
based on univariate approaches (Basu, Ball, Feinn, Gelernter, & Kranzler, 2004).  
However, questions about their reliability, validity and clinical utility persist (e.g., Penick, 
Powell, Nickel, Read, Gabrielli & Liskow, 1990; Sannibale & Halle, 1998; Hesselbrock & 
Hesslbrock, 2007; Babor & Caetano, 2007), leading some researchers to suggest that 
typologies with dichotomous subtypes may be too broad and fail to capture the 
heterogeneity often seen in such populations (e.g., Sher et al., 2005; Conrod et al., 
2000; Epstein et al., 2002).  Additional concerns, including inefficient means to assess 
subtypes (as many as 17 assessment instruments required for some classifications) 
and the absence of demonstrated links between subtypes and improved treatment 
decisions that lead to better patient outcomes, limits the practical utility of such 
typologies (Babor & Catano, 2007).   

For SUD classification systems to be useful, Babor and Caetano (2007) 
recommended that they be “simple in structure, have practical utility, allow matching to 
clinical and preventive services, be easy to use and derive from available data, permit 
inferences to underlying causes, predict future behavior, facilitate communication, 
demonstrate empirical validity and reliability, and identify subtypes that are 
homogeneous within categories that remain stable over time, and are comprehensive in 
their coverage of different substance-using populations (p. 189-190).”  One explanation 
for the failure of past typologies to demonstrate good reliability, validity, and clinical 
utility, might be their descriptive emphasis.  In other words, past typologies were often 
created using data from numerous measures subjected to statistical analyses to identify 
“clusters” on a post hoc basis.  As such, they typically lacked a sound theoretical base 
and a priori predictions.  Thus, one possible way to improve on typology research is by 
focusing on factors aimed at predicting those who are at risk for developing SUDs.  A 
strategy that has shown promise in this regard involves a focus on personality 
dimensions.  

 
Personality and Substance Use: Substance Use Risk Profile Scale  

Personality dimensions have received a great deal attention in the field of 
substance use.  One explanation for this is that personality dimensions may be useful in 
predicting those susceptible to the development of SUDs (e.g., Cloninger, 1987; Conrod 
et al., 2000; Sher et al., 2005; Lejuez, Paulson, Daughters, Bornovalova. & Zvolensky, 
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2006; Krueger, Markon, Patrick, Benning, & Kramer, 2007).  For example, recent efforts 
exploring personality dimensions and illicit substance suggested that anxiety sensitivity 
may be a useful predictor that differentiates heroin and cocaine users (Lejuez et al., 
2006).  Specifically, Lejuez and colleagues (2006) found greater heroin use among 
those characterized by high anxiety sensitivity (particularly on the physical concerns 
subscale), whereas those characterized by low anxiety sensitivity were more likely to 
use cocaine.   Results from this study and others are consistent with the notion that 
underlying personality traits may reflect differences in brain functioning related to 
motivational systems and susceptibility to seek out drug-reinforcement effects (e.g., 
Cloninger, 1987).   In this connection, a theme of such research on substance use and 
personality dimensions has been categorization based on the negative and positive 
reinforcement properties of substance use.  Extrapolating from this literature, Conrod, 
Pihl, Stewart, & Dongier (2000a) introduced a typology for abusers of many substances 
based on personality dimensions that differentially predicted substance use preferences 
and patterns by matching primary personality-based motives for use to the particular 
effects of various psychoactive substances.  Specifically, their classification system 
focused on four personality dimensions known to be associated with substance use, 
namely anxiety sensitivity, introversion/ hopelessness, impulsivity, and sensation 
seeking, and sought to link them to motives for use and the characteristic effects of 
various psychoactive substances. 

Anxiety sensitivity and introversion/hopelessness represent personality 
dimensions consonant with individual susceptibility to the negative reinforcement 
properties of various substances as a means of coping with negative affectivity.  
Specifically, anxiety sensitivity is a personality style that has characterized by the fear 
that physical arousal (e.g. dizziness, trembling, increased heartbeat) will result in 
physical illness, social embarrassment, or loss of mental control (Reiss, Peterson, 
Gursky, & McNally, 1986).  As such, it has been associated with an attraction to the 
tension-reducing effects of alcohol, as well as self-reported motives for alcohol use that 
reflect a desire to self-medicate and reduce negative affect (Conrod, Pihl, & Vassileva, 
1998; Stewart & Phil, 1994;see Stewart, Samoluk, & MacDonald, 1999 for a review).  In 
addition, research has demonstrated greater use of benzodiazepines and other 
anxiolytic substances (Bruce, Speigel, Gregg, & Nuzzarello, 1995; Otto, Pollack, 
Meltzer-Brody, & Rosenbaum, 1992) in those high in anxiety sensitivity compared to 
those low in anxiety sensitivity, and such individuals were also less likely to report 
stimulants (e.g., cocaine, amphetamines) as their primary drug of choice (Norton, 
Rockman, Ediger, Pepe, Goldberg, Cox, & Asmundson, 1997).  Thus, anxiety sensitivity 
is a personality dimension that places individuals at risk for use of alcohol, anxiolytics, 
and other drugs with actions that provide negative reinforcement consistent with 
maladaptive efforts to escape from feared anxiety sensations.    

Research has also demonstrated that depression may represent a risk factor for 
alcoholism (Hartka et al. 1991; Helzer & Pryzbeck, 1988) and opiate abuse 
(Rounsaville, Kosten, Weissman, Prusoff, Pauls & Merikangas, 1991).  Further, it has 
been suggested that those who demonstrate greater interpersonal sensitivity, 
punishment sensitivity, or both may be more susceptible to drugs with analgesic 
properties (i.e., prescription opiates) and the analgesic effects of alcohol because of 
their inhibitory effects of punishment on previously rewarded behavior (Pihl & Peterson, 
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1995).  As such, this inhibitory effect may be particularly desirable for those 
experiencing symptoms related to depression because of its ability to reduce the “pain” 
associated with affective states and social isolation.  Thus, there is some research, 
although limited, suggesting that introversion, hopelessness and depression-proneness 
may be linked to sensitivity to alcohol and opiate drug use due to a self-medication 
process that is distinct from those observed in anxiety sensitive individuals and which 
focus on reduction of depressive symptoms (Teesson, Mills, Ross, Darke, Williamson, & 
Havard, 2008; Stephens and Curtin, 1995; Merikangas, Stevens, & Fenton, 1996).  
Based on these observations, personality dimensions characterized by introversion/ 
hopelessness may represent a distinct negative affectivity pathway to the use of 
substances focused on analgesic effects.    

With regard to personality dimensions that tap individual susceptibility for the 
positive reinforcement effects of drugs, impulsivity and sensation seeking are two that 
have been widely studied.  Impulsive personality has been characterized by a rapid 
response to cues for potential reward and a minimal tolerance for negative emotion 
(Zuckerman & Kuhlman, 2000), as well as a deficit in the ability to anticipate future 
reinforcement and delay behavioral responses accordingly (Pihl & Peterson, 1995).  
Impulsivity has been linked to alcohol and stimulant drug dependence, greater lifetime 
risk for antisocial personality disorder, risky and dangerous behaviors, and coping 
patterns that reflect poor planning and a lack of ability to apply restraint when under 
stress (Sher, Bartholow, & Wood, 2000; Schuckit, 1998; Morgenstern, Langenbacher, 
Labouvie, & Miller, 1997; Ball, 1995; Caspi, Begg, Dickson, Nigel, & Langley, 1995; 
Cloninger, 1987). This suggests that an impulsive subtype of substance abusers may 
be characterized by an inability to inhibit approach behavior in situations that have 
negative consequences when the situation is immediately and positively reinforcing 
(Conrod et al., 2000). 

Although there has been some debate as to whether impulsivity/ aggressiveness 
and sensation seeking represent a single personality dimension (Zuckerman, 1994), 
recent evidence suggests multiple dimensions as sensation seeking can be measured 
in the absence of neuroticism and aggressiveness (Zuckerman and Kuhlman; 2000). 
Like impulsivity, high extraversion and sensation seeking have been associated with 
elevated drug use and are also associated with increased function of the dopaminergic 
incentive reward system (Depue & Collins, 1999).    Further, Zuckerman and Kuhlman 
(2000) demonstrated that sensation seeking/high sociability (extraversion) was 
associated with alcohol use over and above other drug use.  Sensation seeking has 
also been shown to be associated with drinking for the euphoric and intoxicating effects 
that alcohol provides (Cooper, Frone, Russell & Mudar, 1995; Forsyth and Hundleby, 
1987; Comeau, Stewart, & Lopa, 2001). Therefore, sensation seeking may represent a 
pathway to substance misuse that is independent of the impulsivity, antisocial pathway 
and that is more focused on alcohol use and abuse for its positively reinforcing 
properties in particular.   

To examine a typology based on the personality dimensions outlined above 
(introversion/hopelessness, anxiety sensitivity, impulsivity, and sensation-seeking) , 
Conrod et al. (2000) recruited a community sample of substance abusing women (n = 
293), conducted clinical interviews, and administered an extensive battery of self-report 
measures. Results from cluster analyses reliably identified four subtypes of women who 
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were differentiated by various addictive and non-addictive disorders.  Consistent with 
predictions, an introversion/ hopelessness personality profile was associated with higher 
lifetime rates of prescription opiate dependence, recurrent major depression and social 
phobia.  In contrast, substance-abusing women who were characterized by high levels 
of anxiety sensitivity reported greater anxiolytic use and higher lifetime rates of 
anxiolytic dependence and anxiety disorders, relative to substance abusers who were 
not characterized by high anxiety sensitivity.  These and other findings from previous 
studies support this distinction of the negative affect vulnerability pathway to alcohol and 
drug abuse/dependence (e.g., Sher, 1991), and suggest that anxiety and depression-
related variables should be differentiated to improve our understanding of the etiologic 
factors involved in these two forms of co-morbidity (Merikangas, Stevens & Fenton, 
1996). In other words, anxiety sensitivity may motivate individuals to use substances for 
their anxiety-reducing effects, whereas, hopelessness may be associated with a 
depression-specific pathway to use of substances for their reduction of emotional pain 
associated with depressive symptoms. 

Conrod et al. (2000a) also demonstrated that impulsivity and sensation seeking 
represent two distinct pathways to the positive affect vulnerability to alcohol and drug 
abuse/dependence.  Specifically, they found that an impulsive subtype of substance 
abuser demonstrated severe and unconstrained patterns of drug use/abuse, antisocial 
personality traits and higher lifetime rates of cocaine dependence and other substances 
that have been shown to enhance mesolimbic dopaminergic activity (e.g., alcohol and 
cannabis).  These findings suggest that an impulsive subtype can be characterized by 
an inability to inhibit approach behavior in situations that have negative consequences 
when the situation is immediately and positively reinforcing.  In contrast, Conrod et al. 
(2000a) demonstrated that sensation seeking, a personality dimension consisting of 
extraversion, high sensation seeking, and openness to experience, was orthogonal to 
the former dimension reflecting impulsivity, hostility and oppositional tendencies, and 
also showed the highest lifetime rates of alcohol dependence, but lower lifetime rates of 
other addictive and non-addictive disorders relative to other subtypes. These 
researchers concluded that sensation seeking represents a pathway to substance use 
disorders that is independent of the impulsivity/antisocial pathway, and more focused on 
alcohol use and abuse. 

 In a follow-up to this study, Conrod and colleagues (2000b) examined the utility 
of classifying substance users based on personality by evaluating the efficacy of a brief 
90-minute coping skills intervention to reduce substance use matched to particular 
personality subtypes.  Specifically, motivation-matched interventions were developed for 
each of the four personality subtypes based on both the motivational and cognitive-
behavioral treatment literatures.  All interventions contained feedback on scores from 
personality, psychopathology, and drug related measures, followed by cognitive 
restructuring training specific to the personality subtype (i.e., cognitive restructuring for 
depression, Beck & Young, 1985; for anxiety, Barlow & Craske, 1988; and for 
impulsivity and sensation seeking, Kendall & Braswell, 1985).  Patients were assigned 
to one of three conditions: a) motivation-matched intervention, b) motivational film 
(control) intervention, and c) motivation-mismatched intervention.  Results indicated that 
participants who received a motivation-matched intervention demonstrated significantly 
lower levels of alcohol and drug use and use of multiple medical services than those 
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who received a mismatched intervention or motivational film (control).  These results 
provide additional support for classification of substance users based on personality 
factors.  More important, it demonstrated the clinical utility of this new typology.  Despite 
these promising results, a major impediment to the clinical utility of such a classification 
system is that the assessment of subtypes was too complicated and onerous to be 
practical in many treatment settings.  To address this concern, Woicik, and colleagues 
(2009 ) developed the Substance Use Risk Profile Scale (SURPS), a brief self-report 
measure to assess the relevant personality dimensions.   

The Substance Use Risk Profile scale (Woicik et al., 2009) is a 23-item 
personality measure developed to assess patterns of substance use based on drug-
specific motivations.  In a series of studies, Woicik and colleagues developed and 
validated the SURPS using the original dataset from the Conrod et al. 2000 study, and 
undergraduate and adolescent samples.  Specifically, the SURPS item pool was 
created from the original dataset of substance abusing women from Conrod et al. 
(2000a) and then validated in cross-gender, non substance-abusing undergraduate and 
adolescent samples.  Results from these studies demonstrated both convergent and 
discriminant relationships between the SURPS subscales and theoretically relevant 
personality and drug use measures, suggesting that the four constructs assessed 
represented reliable and valid dimensions of personality linked to substance-related 
behavior.   However, results were somewhat inconsistent for AS.  Specifically, AS was 
associated with coping and conformity motives and problematic use among 
adolescents, but not related to frequency or quantity of alcohol use or other illicit 
substances.  The authors hypothesized that perhaps only at later stages of 
psychopathology (beyond young adulthood) are significant patterns of avoidance from 
anxiety-provoking situations and greater abuse of alcohol and drugs to manage such 
anxiety detectable (Woicik, et al., 2009); highlighting the need for future investigations in 
clinical samples as well as prospective investigations of the role of AS in predicting 
future substance use.     

Overall, the results from Woicik et al. (2009) provided additional support for a 
classification system of substance abusers based on personality dimensions.  Further, 
the SURPS demonstrated good psychometric properties in a non-clinical sample of 
undergraduates and adolescents who made retrospective self-reports of their substance 
use, suggesting that the SURPS is reliable and valid instrument for assessing 
personality dimensions.  However, confidence in the clinical applicability of this 
instrument depends upon its generalizability to persons diagnosed with substance use 
disorders and would be bolstered by systematic assessment of current inclinations to 
use or avoid use of particular psychoactive substances.  The current project sought to 
address these issues by validating the SURPS in a treatment seeking clinical sample.  
In doing so, it applied state-of-the-art assessments of reactivity to drug cues 
representing a wide range of psychoactive substances to evaluate individuals’ 
responses to drug stimuli (specifically, desire to consume or avoid various substances) 
as a function of their personality profiles as measured by the SURPS. 

 
Cue-Reactivity, Ambivalence Model of Craving, and Substance Use 

One limitation of validation research on the SURPS to date has been its reliance 
on retrospective self-reports of substance use, rather than a systematic assessment of 
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current desires to use and/or avoid drugs and alcohol.  Recent advances in cue 
reactivity methodology appear to offer a unique opportunity to provide additional 
validation for the SURPS by addressing this gap in the literature.  Cue reactivity has 
been broadly defined as conditioned responses to environmental stimuli or cues in 
which repeated drinking or drug use has occurred (e.g.,  Carter & Tiffany, 1999; 
Drummond, Tiffany, Glautier, & Remington, 1995).  Early conceptualizations of cue 
reactivity tended to focus primarily on a single dimension that measured an individual’s 
urge or inclination to approach or consume a substance (e.g., Wikler, 1948; Stewart et 
al., 1984; Niaura et al.,1988).  However, advances in the literature now lead researchers 
to view cue reactivity as being a complex, multidimensional neuropsychobiological 
process that involves the activation of, and interplay among, specific brain pathways 
that regulate motivation (Stewart, 1999; Anton, 1999; Robinson & Berridge, 1993; 2001; 
Drummond, Tiffany, Glautier, & Remington, 1995).  More importantly, it is “a range of 
covert and overt responses… [that] can include the activation of central motivational or 
affective states, overt emotional reactions, autonomic responses, and tendencies to 
approach or avoid the stimuli in the environment” (Stewart, 1999).  Thus, in addition to 
acknowledging that cue reactivity consists of a rather broad constellation of 
psychological and physiological processes, there has also been increasing acceptance 
of the idea that these diverse response domains tend to vary somewhat independently 
of one another, reflective of differing aspects of reactivity (Sayette, Shiffman, Tiffany, 
Niaura, Martin, & Shadel, 2000; Carter & Tiffany, 1999; Stewart, 1999).  Reactivity to 
cues associated with substance use appears to reflect competing neurobiological 
systems associated with motivations to approach or avoid using substances.  These 
same systems appear to represent aspects of individual susceptibility for drug seeking 
behavior that the SURPS is hypothesized to assess via personality dimensions.  
Indeed, recent research has linked such reactivity to motivational systems as measured 
by Gray’s behavioral approach (i.e., sensation seeking traits; BAS) and behavioral 
inhibition systems (i.e., anxiety traits; BIS) (Kambouropoulos & Staiger, 2004).   

 Advances in research on reactivity to substance related cues, specifically the 
recognition that reactivity is the product of the activation of multiple response domains 
(i.e., approach and avoidant inclinations), has lead to advances in the understanding of 
craving more broadly.  Craving is now viewed as the “relative activation of substance-
related response inclinations along the primary dimensions of approach and avoidance 
(Stritzke, McEvoy, Wheat, Dyer, & French, 2007).”  Approach reactivity has been 
defined as an inclination to approach and consume the substance, and is presumed to 
develop as a function of the reinforcing effects of psychoactive substance use, including 
pleasurable drug effects and relief of negative states (Breiner et al., 1999).  Avoidance 
inclination is defined as an inclination to withdraw and refrain from consuming the 
substance, which develops as a function of the negative consequences that follow the 
excessive use of psychoactive substances (Breiner et al., 1999).   These two 
dimensions of reactivity are thought to develop through different psychobiological 
systems following repeated, systematic exposure to reinforcing and punishing events 
associated with such substance use (Ledoux, 2000; Lang, 1995), and are proposed to 
be orthogonal to one another resulting in four hypothetical quadrants (predominantly 
approach predominantly avoidant, ambivalence, and indifference) (Breiner, Stritzke, 
Lang, 1999; McEvoy, Stritzke, French, Lang, & Ketterman, 2004).  Measurement of 
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inclinations to consume or to avoid substance use as separate dimensions has 
numerous advantages clinically and methodologically (see Stritzke et al., 2007 for a 
review).  More important, it has been argued that measuring “craving” or “urge to use” 
exclusively in terms of approach inclination without consideration of a separate, yet 
concurrent, avoidance inclination may misrepresent a motivational disposition that is 
actually a combination of both approach and avoidant motivation, thus significantly 
diminishing the utility of the information obtained (Breiner et al., 1999).    

Despite advances in the conceptualization of craving and the importance of 
measuring both approach and avoidant inclinations concurrently on cue reactivity tasks, 
there is limited research standardizing the measurement of such dimensions.  This 
issue, as well as additional concerns with regard to specific methods used in cue 
reactivity tasks (Drummond, Tiffany, Glautier, & Remington, 1995; Stritzke, Breiner, 
Curtin, & Lang, 2004), limits the inferences that can be drawn from the literature on cue 
reactivity and craving (Carter & Tiffany, 1999).  Specifically, concerns with regard to the 
modality of cue exposure (i.e., visual, olfactory, gustatory, tactile, auditory, and 
imaginary), the reliability of cue reactivity assessment (i.e., presentation of a single cue 
such as a beer does not allow the assessment of reliability and ultimately leads to a 
restriction of range in responses), and the specificity of cue reactivity responses (i.e., 
comparing reactivity responses to cues to appropriate comparison conditions) impact 
the validity of the inferences that can be made from cue reactivity research (see Strizke 
et al., 2004 for a review).  In commenting on this dilemma, Stritzke and colleagues 
(2004) suggested that the validity of inferences made from cue reactivity research 
depends upon designs that “minimize unknown variance due to modality of cue 
presentation, maximize reliability and specificity in the assessment of cue-elicited 
reactions, and can account for motivational complexity in responses (p. 148).” 

 In an attempt to capture both sources of motivation (i.e., approach and avoidant 
inclinations), as well as to standardize procedures used in cue reactivity studies, 
Stritzke and colleagues (2004) developed a methodology that allows for the study of 
both approach and avoidant motivation using pictorial cues.  In their initial study, non-
abusing participants reported their levels of approach and avoidance inclination in 
response to cues (i.e. alcohol cues, cigarette cues, non-alcoholic cues, and food items) 
by indicating “how much they wanted to consume the item” and “how much they wanted 
to avoid consuming the item” on separate 9-point Likert scales.  Respondents also rated 
the subjective level of arousal or excitement they felt while viewing each cue, using a 9-
point bi-directional scale with anchors of “completely calm” and “completely aroused” 
and a “neutral” midpoint.  Following the cue exposure session, participants responded 
to a series of individual difference measures related to their history of alcohol and 
cigarette use.  Using both an arousal-control and cross over response designs (Robbins 
& Ehrman, 1992; see Stritzke et al., 2004 for details), results indicated that participants’ 
self-reported approach and avoidance reactivity patterns to the visual alcohol and 
cigarette cues varied systematically based on key aspects of their past and current 
experiences with these substances and that this effect was not due to between-group 
differences in general arousability.  The findings also supported the utility of measuring 
avoidance inclination separately from approach inclination, by demonstrating that 
subgroups separated into clinically significant categories showed similar levels of 
approach inclination, but were differentiated by their level of avoidance inclination (e.g., 
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smokers trying to quit smoking showed high approach and high avoidance to cigarette 
cues, i.e. ambivalence, while smokers not trying to quit smoking showed high approach 
and low avoidance, i.e. predominantly approach; see Stritzke, et., al., 2004).  Finally, 
results indicated that the avoidance dimension captured additional variance beyond the 
approach dimension.   Overall, findings from this study demonstrated the validity of 
these new procedures for assessing reactivity to substance cues, and provided support 
for measuring approach and avoidance motivations independently; thus, demonstrating 
that these dimensions of reactivity may provide important information in the etiology and 
maintenance of substance use disorders as well as readiness for change.  Further, 
these procedures have since been extended to both adolescents (Curtin, Barnett, 
Colby, Rohsenow, and Monti, 2005) and incarcerated female substance abusers 
(Breiner, et al., in preparation), with results from both studies continuing to support the 
importance of measuring reactivity to substance use cues in terms of both approach 
and avoidant inclinations.   

Based on this literature, examination of individual’s current inclinations to use 
substances of abuse requires careful consideration of various neurobiological systems 
and subsequent activation of multiple response domains, including approach and 
avoidant inclinations to use. These same systems appear to represent aspects of 
individual susceptibility for drug seeking behavior that the SURPS is hypothesized to 
assess via personality dimensions.  Thus, the use of cue reactivity methodology to 
measure current desire to consume substances of abuse as a function of personality 
profiles offers a unique opportunity to provide additional validation for the SURPS, and 
Conrod et al.’s typology more broadly.    

 
The Current Study and Hypotheses 

The present study was designed to build on previous work examining the validity 
of using four personality dimensions (anxiety sensitivity, introversion/hopelessness, 
impulsivity, and sensation-seeking) for subtyping substance abusers (e.g., Conrod et al. 
2000a; 2000b; Woicik et al., 2009).  Specifically, we sought to validate the SURPS in a 
treatment-seeking clinical sample and to expand past findings using state-of-the-art 
assessment of reactivity to drug cues that represent a wide range of psychoactive 
substances to evaluate individuals’ responses to drug stimuli (specifically, desire to 
consume or avoid various substances).  As such, among treatment-seeking substance 
abusers we examined the following research questions a) Is the SURPS is valid 
instrument for measuring four distinct personality variables, b) Does the SURPS 
differentially predict frequency of alcohol and substance use, c) Does the SURPS 
differentially predict approach motivation for various psychoactive substances above 
and beyond use, and d) Does the SURPS differentially predict drinking and drug use 
motives?  To examine these questions participants were recruited from an inpatient 
detoxification treatment program and asked to complete two tasks: a) an image rating 
task (i.e., cue reactivity task assessing approach and avoidant motivation to various 
psychoactive substances, b) self-report questionnaire packets assessing theoretically 
relevant personality and symptoms, alcohol and drug use frequency, alcohol and drug 
use related problems, and drinking and drug use motives.   Based upon the 
aforementioned review of the literature, the following predictions were made: 
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1. We predicted that a four-factor model will provide the best fit to the data, with all 
paths from observed variables to latent variables being significant in the 
appropriate directions.  Specifically, we examined and compared both a four-
factor model (anxiety sensitivity, introversion/hopelessness, sensation seeking, 
impulsivity) and a two-factor model (neurotic traits versus disinhibited traits), with 
the four-factor model expected to provide the best fit to the data. 

2. Those high on introversion/ hopelessness (IH) will demonstrate a pattern of drug 
use that reflects negative reinforcement processes that are specific to depression 
and hopelessness.  Specifically, we predicted that high IH will be associated with 
the highest rates of analgesic drug use, report using alcohol and drugs to cope 
with depression, and demonstrate the highest approach motivation for drugs with 
analgesic properties (i.e., prescription pain medications).  

3. Those high on anxiety sensitivity (AS) will demonstrate a pattern of drug and 
alcohol use that reflects self-medication of anxiety symptoms.  Specifically, we 
predicted that high AS will be associated with the highest rates of anxiolytic drug 
use, report using alcohol and drugs to cope with anxiety, and demonstrate the 
highest approach motivation for substances with anxiolytic properties 
(benzodiazepines).   

4. Those high on impulsivity (IMP) will demonstrate heavy and unconstrained 
pattern of drug use focusing on stimulant drugs.  Specifically, we predicted that 
although IMP will demonstrate elevated rates across many substances, they will 
be associated with the highest rates of stimulant drug use, demonstrate a pattern 
of motives associated with both positive and negative reinforcement, and will 
demonstrate the highest approach motivation for drugs with stimulant properties 
(i.e., cocaine, crack cocaine).  

5. Those high on sensation seeking (SS) will demonstrate polysubstance use, but 
more focused on alcohol for the desire to experience the euphoric/stimulating 
effects of the drug.  Specifically, we predicted that high SS will associated with 
alcohol use, report using alcohol to increase positive affect, and will demonstrate 
the highest approach motivation for alcohol.   
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METHOD 
 
 

Participants 
Participants (n = 175) were recruited from an inpatient treatment facility,  the 

Primary Care Center (PCC) at Apalachee Center in Tallahassee, Florida.  PCC is a 12-
bed inpatient substance abuse treatment program that provides detoxification to 
individuals experiencing episodes of excessive substance use or withdrawal 
complications.  Admission criteria to this program include a) being diagnosed with a 
SUD or being legally mandated by the Marchman Act1, b) assessed as cooperative and 
non-violent, c) current alcohol or substance use at a quantity and frequency sufficient to 
have developed tolerance and be at risk of withdrawal symptoms when substances are 
terminated, d) require a minimum of 24 hour medical and nursing services, and d) 
absence of signs and symptoms requiring acute inpatient hospitalization (e.g., 
schizophrenia, actively suicidal).  PCC accepts both voluntary and involuntary 
admissions, with approximately 40 percent of those involuntary.  A wide range of 
substance use is reported, including alcohol, cocaine (and its derivatives), prescription 
medication (including benzodiazepines and opiates), and heroin.  The average stay for 
those admitted within the past year was 3.7 days.  The most common medications 
prescribed on the unit are Librium (control withdrawal symptoms) and Vistaril (for 
insomnia).  Among those admitted approximately 30 percent are female.     

 
Materials 

Equipment.  A HP Pavilion dv9000 computer (laptop) and a projection unit were 
used to project the substance cues and instruction slides onto a white projection screen.  
Microsoft 
Powerpoint © software was used to control the timing and presentation of the 
preparatory slides, substance cues, and rating periods.   

Slides.  Sixty-nine substance cue slides were presented to represent nine 
appetitive substance categories: alcoholic beverages (n = 15; 6 beer, 6 hard liquor, 3 
wine), cigarettes (n = 6), marijuana (n = 6), stimulant drugs (n = 12; 6 crack cocaine, 6 
cocaine), prescription medication (n = 12; 6 benzodiazapines, 6 opiates), heroin ( = 6), 
food (n = 6; 3 “healthy”, e.g., vegetables and fruit, and 3 “unhealthy”, e.g., high fat, high 
calorie, high refined sugar foods), and non-alcoholic beverages (n = 6; 3 non-
caffeinated and 3 caffeinated).  Within all categories, individual cues varied by setting 
(e.g., bar, restaurant, home, neutral background), and activity state (e.g., substance 
sitting untouched on table, held in hand, or actively consumed). 

In choosing images for presentation, brand names and identifying symbols were 
excluded to the extent possible to minimize potential brand preference biases.  In cases 
where brand identifiers were unavoidably present, more than one brand of the 
substance was displayed (e.g., a refrigerator cooler containing many different brands of 

                                                        
1
 The Marchman Act outlines a variety of procedures for involuntary admission to an inpatient 

substance abuse program via non-court ordered (e.g., law enforcement officers, physician, 
spouse) and court-ordered mandates.  Based on several criteria, the individual must represent a 
significant danger to themselves or others because of their substance use to be admitted 
involuntarily.   



13 

 

beer).  To avoid contamination of reactivity to substance cues with reactions to affective 
information conveyed by people depicted with the substance, cues were displayed 
without human involvement whenever possible.  When people were depicted along with 
a substance, facial expressions and body posture were kept neutral. 

To eliminate potential order effects, the nine cue types were distributed as evenly 
as possible across three sets of 23 images, and these three image sets were combined 
to create six different presentation orders.  Each of the six orders was presented to a 
subset of the participants (i.e., slide sets were counterbalanced).  Within each set of 23 
images, cues were arranged in a quasi-random order such that there are never two of 
any category in a row, and a particular category was not systematically followed by the 
same other category.  

 
Substance Cue Reactivity Ratings.  

 “Approach,” “Avoidance,” and “Arousal” ratings were obtained for each 
substance cue image presentation.  Approach was defined as wanting to consume the 
depicted item.  Avoidance was defined as wanting to avoid consuming the depicted 
item.  Each of these two dimensions was rated on a 9-point scale with low and high 
anchors of "not at all" (0) and "very much" (8).  Participants were told that the scales 
should be regarded as independent of one another (Powell et al., 1993), and examples 
of possible response patterns across the two scales were given as part of the 
instructions for the rating task.  The arousal item was intended to assess the 
participants’ feelings of calmness versus arousal in reacting to the images.  A 9-point 
scale, with "completely calm" (0) and "completely aroused" (8) as the extreme anchors 
and “neutral” (4) as the midpoint, was used for these ratings (Lang, Bradley, & Cuthbert, 
1999).  A separate ratings page was provided for each cue, and the order of 
presentation of rating scales for Approach, Avoidance, and Arousal was 
counterbalanced across cues. 

A fourth item was added to the end of each rating page.  This item was always 
last on the page, and required participants to identify the item they just viewed and 
rated.  Participants were asked to choose from a list the category that best described 
the item.  This list, which was always presented in the same order, offered the following 
choices: non-alcoholic beverage, alcoholic beverage, tobacco cigarettes, marijuana, 
cocaine, benzodiazapines (Xanax, Klonopin, Ativan), pain killers (Vicodin, Percocet, 
Oxycotin), heroin, food, and other.  Participants were instructed to write in their 
response if they chose the “other” category.  When rating each slide, participants were 
encouraged to base their ratings on their “initial reactions” to the slides rather than an 
eventual decision to use or abstain.  

 
Individual Difference Measures 

Following the image rating task (i.e., cue reactivity paradigm) participants were 
asked to complete a series of individual difference questionnaires related to substance 
use history and experiences, substance use motives, and personality characteristics 
(with the exception of the SURPS which was always administered during the beginning 
of the first session).  Whenever possible, such constructs were assessed using 
measures that have demonstrated good psychometric properties; however, such 
measures were not always available for every type of substance examined.  In such 
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circumstances, measures that have demonstrated good psychometric properties were 
modified to reflect the type of substance under investigation (a strategy often used by 
researchers to develop new measures for various substances). 

Personality and Symptom Questionnaires.  To examine the discriminant and 
convergent validity of the SURPS, participants completed six questionnaires assessing 
theoretically relevant personality and symptom domains: the revised UCLA Loneliness 
Scale (RLS; Russell, Peplau, & Cutrona, 1980), Social Interaction Anxiety Scale (SAIS; 
Mattick and Clarke, 1998), Depression, Anxiety, and Stress Scale (DASS-21; Lovibond 
& Lovibond, 1993); Anxiety Sensitivity Inventory (ASI;  Taylor, Koch, McNally, & 
Crockett, 1992);  Barratt Impulsiveness Scale (BIS-II; Patton, Stanford & Barratt, 1995), 
and the Sensation Seeking Scale-V (SSS; Zuckerman, Eyesnck & Eyesnck, 1978; 
Zuckerman, 1994). 

The SURPS is a 23-item (4 point Likert scale “1 = strongly disagree” to “4 = 
strongly agree”) measure that assesses four personality: anxiety sensistivity (e.g., “It's 
frightening to feel dizzy or faint”), introversion/hopelessness (e.g., “I am content”), 
impulsivity (e.g., “I usually act without stopping to think”) and sensation-seeking (e.g., “I 
would like to skydive”).  The SURPS has demonstrated good psychometric properties 
(Woicik et al., 2009).  

The RLS is a 20-item (4 point Likert scale “1 = never” to “4 = often”) measure that 
assesses satisfaction (and dissatisfaction) with social relationships consisting of 10 
positively worded items (e.g. “There are people I feel close to”) and 10 negatively 
worded items (e.g. “I feel left out”).  The RLS has demonstrated good internal 
consistency (α = .94) and concurrent and discriminate validity (Russell et al., 1980). 

The SAIS is a 20-item measure (5 point Likert scale “0 = never” to “4 = 
extremely”) designed to assess social anxiety in social situations (e.g., “I find myself 
worrying that I won’t know what to say in social situations”).  The SAIS has 
demonstrated good internal consistency (α = .86 to .90) and concurrent and 
discriminate validity (e.g., Heimberg, Mueller, Holt, & Hope, 1992). 

The DASS-21 is a 21-item (4 point Likert scale “0=did not apply to me at all” to 
“3=applied to me very much, or most of the time”) designed to assess depression (e.g.,” 
I felt down-hearted and blue”), anxiety (e.g., “I felt I was close to panic”) and stress 
(e.g.,” I found it hard to wind down”)  over the past week.  The DASS-21 has 
demonstrated good psychometric properties with internal consistency estimates ranging 
from .82-.93 (Henry & Crawford; 2005). 
 The ASI (Reiss, Peterson, Gursky, & McNally, 1986) is a 16-item questionnaire in 
which participants indicate a 5-point Likert scale (“ 0= very little” to “4=very much”) the 
degree to which they fear anxiety symptoms (e.g., “It is important to me to stay in 
control of my emotions”). Among clinical and non-clinical samples, the ASI has 
demonstrated good psychometric properties with internal consistency estimates ranging  
from .79–.90. 
 The BIS-II is a 30 item (4-point Likert scale “1 = rarely/never” to “4 = almost 
always/always”) self-report measure comprised of three subscales that measure 
impulsivity:  attention, motor impulsiveness, and non-planning subscales.  The BIS-II 

has been found to have good internal consistency ( = .82; Patton, Stanford & Barratt, 
1995).   
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The SSS is a 40-item forced response measure in which participants are 
instructed to choose from one of two statements comprised of four subscales related to 
sensation-seeking behaviors (as well as a total score);  thrill and adventure (e.g., “I 
sometimes like to do things that are a little frightening”),  experience seeking (e.g., “I like 
to try new foods that I have never tasted before”), disinhibition (e.g., “I like ’wild’ 
uninhibited parties”), and  boredom susceptibility (e.g., “The worst social sin is to be a 
bore”).  The SSS has demonstrated good psychometric properties with the internal 
consistency of the total scale score ranging from .83 to .86 (see Zuckerman, 1994 for 
review). 

In addition to the above personality and symptom inventories, the Positive and 
Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988) was administered 
several times throughout the study to monitor mood.  The PANAS is a 20-item self-
report measure that assesses both positive (PA) and negative (NA) affect.  Participants 
indicated on a scale of 1 (very slightly or not at all) to 5 (extremely) the extent to which 
they experienced each of the 20 descriptors pre and post drinking.  Both the positive 
and negative affect scales have been shown to be reliable with scores of .89 and .87 
respectively.      

Substance Use History and Demographics.  Substance use history was 
assessed using three measures: Short-Michigan Alcohol Screening Test (SMAST; 
Selzer, Vinokur & Rooijen 1975), Drug Use Screening Test (DAST; Skinner 1982), and 
Survey of Alcohol and Drug Use (SADU; Backman, Johnston, & O'Malley, 1991).  The 
SMAST is a 13-item self-report version of the MAST and consists of items related to 
alcohol abuse and drinking related problems. The DAST is a 28 item self-report 
instrument designed to tap various consequences related to drug abuse.  Prior research 
supports its validity as an index of DSM-IV drug dependence (Peters et al., 2000). The 
SADU is a self report measure taken from the Monitoring the Future Survey that 
contains questions regarding history and frequency of use across a broad range of 
drugs.  In addition to the SADU, alcohol use was also assessed using the Drinking 
History Questionnaire (DHQ).  The DHQ is a 10-item instrument based on the work of 
Cahalan, Cisin, and Crossley (1969) which assesses the quantity and frequency of 
current and past alcohol consumption, as well as subjective experiences and beliefs 
regarding the individual’s own use of alcohol.  Finally, demographic and other personal 
information including gender, age, race, marital status, employment status, and 
education were collected using a self-report survey. 

Drinking and Drug Use Motive Questionnaires.  Participants completed four 
questionnaires designed to assess various motives for using alcohol, cigarettes, and 
other psychoactive substances.  The modified Drinking Motives Questionnaire-Revised 
(modified DMQ-R; Grant, Stewart, O;Connor, Blackwell, & Conrod, 2007) was used to 
assess alcohol use motives.  The modified DMQ-R is a 28-item (4 point Likert scale “1 = 
almost never/never” to “4 = almost always/always”) instrument that measures five 
distinct motivations to use alcohol: to enhance social experiences (i.e, “As a way to 
celebrate”), to cope with anxiety (i.e., “Because it helps me when I am feeling nervous”), 
to cope with depression (i.e., “Because it helps me when I am feeling depressed”), 
enhancement (i.e., “Because it is exciting”), and in response to peer pressure to use 
alcohol (i.e., “So I won’t feel left out”).  The measure retains the original social, 
enhancement, and conformity scales of the DMQ-R (Cooper, Russell, Skinner, & 



16 

 

Windle, 1992), but separates the coping (i.e., to relieve negative affect) motive to be 
anxiety or depression specific.   

To assess motives for smoking and illicit drug use (other than marijuana), the 
modified DMQ-R (Grant, Stewart, O;Connor, Blackwell, & Conrod, 2007) items were 
changed to reflect cigarette smoking (i.e., “I smoke cigarettes. . “) and other drugs (i.e., 
“I use other drugs. . . ),respectively.    Participants rated 28-items on a  4-point Likert 
scale ( “1 = almost never/never” to “4 = almost always/always”) which yielded five 
distinct motivations to smoke or use other drugs: to enhance social experiences (i.e, “As 
a way to celebrate”), to cope with anxiety (i.e., “Because it helps me when I am feeling 
nervous”), to cope with depression (i.e., “Because it helps me when I am feeling 
depressed”), enhancement (i.e., “Because it is exciting”), and in response to peer 
pressure to smoke (i.e., “So I won’t feel left out”).   

Finally, motivation to use marijuana was assessed using the Marijuana Motives 
Questionnaire (MMQ; Simons, Correia, Carey, & Borsari, 1998).  The MMQ is a 25-item 
instrument based on the DMQ-R (see above) and measures five distinct motivations to 
smoke marijuana: to enhance social experiences, to relieve negative affect, to increase 
positive affect, in response to peer pressure to smoke, and to alter or expand 
perception.   

 
Procedure 

As described above, participants were recruited from the PCC substance abuse 
program at Apalachee Center.  The researcher provided a 15 minute presentation 
during which the prospective participants were told that the purpose of the study was to 
examine people’s responses to pictures associated with common habits, such as 
drinking, smoking, eating, and drug use.  They were told that their participation was 
voluntary, and that the study would require them to complete two tasks over one three-
hour session: a) an image rating task, in which they would view and rate pictures of 
commonly consumed items such as food, beverages, and drugs, and b) a self-report 
questionnaire task, in which they would complete a series of questionnaires relating to 
their behavior and attitudes.   

Experimental sessions at PCC occurred between the hours of 1pm-4pm three 
times per week (1 session per cohort).  A maximum of 12 participants attended each 
experimental session, which were held in the common room.  Typically, treatment group 
cohorts participated in the session as a group, during this time period.  Group-members 
who choose not to participate in the study, or already participated at an early date, were 
given an alternate assignment to complete in a different location.  All sessions began 
with informed consent in which participants were given an opportunity to ask questions.   
Participants then completed the SURPS and PANAS.   

Following the completion of the two measures, participants completed the image-
rating task followed by the self-report questionnaire packets.  For the image-rating task, 
participants were given a binder with three packets (numbered 1A to 23A, 1B to 23B, 
and 1C to 23C, and a pencil) needed to complete the image-rating task.  After 
distributing these materials, the experimenter read the standardized instructions 
describing the cue presentation and rating procedure and provided an opportunity for 
participants to ask questions about the task (see appendix).  Once the participants were 
familiar with the rating procedure, the cue presentation and rating task began.  
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Participants were instructed to refrain from commenting about the images and/or their 
ratings during the procedure to avoid the possibility of biasing others’ ratings.  
Participants viewed and rated all 69 images, in one of the six pre-determined orders 
described above.  Each image rating trial began with a 4 second presentation of a 
preparatory slide that served to focus participants' attention on the screen.  Each 
preparatory slide was followed by a substance cue image, which was presented for 6 s, 
and was followed by a 30 second rating / relaxation period.  Based on findings from pilot 
studies of the present protocol and previous studies using a similar procedure, it was 
expected that participants would generally finish their ratings within the allotted time.  
Between the administration of the first-second sets of slides and the second-third sets of 
slides, participants completed additional PANAS.  The image rating task lasted 
approximately 60 minutes.  

Following the completion of the image rating tasks, participants completed a 
packet of questionnaires.    Before participants started filling out the questionnaires, the 
experimenter read standardized instructions for this task aloud to the participants, 
emphasizing the need to pay attention to the differing time frames among certain 
questionnaires.  Participants were also reminded to read the instructions for each 
questionnaire carefully before they began responding to the items.   

Given the potential of the substance cues to elicit emotional reactivity, and the 
sensitive nature of the self-report battery, it was considered possible that some 
participants would experience a degree of psychological distress.  Therefore, all 
participants were given the opportunity to ask questions and air concerns during a 
debriefing period at the end and were given a research lesson when data completion 
was completed.  Participants were also reminded at the beginning of each session that 
they could choose to end their participation at any time, with no penalty.   Further, the 
debriefing was also used as an opportunity to educate participants about the impact of 
cues on relapse prevention as well as discuss openly with other group members their 
reaction to the cues.  Finally, a master list of all those who participated in the study, but 
did not link experimental materials to names, was kept at Apalachee Center.  This 
master list was destroyed upon completion of the data collection phase of the study. 

 
Data Analysis 
 Structural equation modeling (Mplus 5.21; Muthen & Muthen, 2007), regression, 
and correlational analyses were used to examine the relationships among the SURPS, 
other personality and symptom inventories, drug use frequency, approach motivation for 
each drug class (stimulants, analgesics, anxiolytics, and alcohol), and motivations for 
use.  Prior to analysis, all variables were examined for outliers and non-normality.  
Moderate to severe non-normality can result in inflated fit indices (e.g., Hum Bentler, & 
Jano, 1992; Yu & Muthen, 2002) and underestimated standard errors (e.g., Fich et al., 
1997; Olsson et al., 2000) that result in poorer fitting models and greater Type I error 
rates for significance tests for parameter estimates.    Upon reigning in outliers (median 
+ or – 2 interquartile ranges), if distributions continued to demonstrate a trend towards 
non-normality, parameters were estimated using maximum likelihood estimation with 
robust standard errors (MLM; Muthen & Muthen, 2007).  MLM adjusts the chi-square 
estimate and standard errors by a correction factor (i.e., Satorra-Bentler (S-B) scaling 
procedure; Satorra & Bentler, 1994) based on the amount of non-normality in the data, 
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resulting in better approximation of fit indices and standard errors.  Studies have shown 
that under correctly specified models, MLM (i.e., S-B chi-square) outperforms traditional 
ML as non-normality increases, as well as other methods correcting for non-normality 
(see Finney & Distefano, 2006 for a review).   Missing data was handled using full-
information maximum likelihood (< 10% of cases was missing on any one variable). 
 For analyses using SEM, a two-step approach was implemented, such that the 
measurement model was examined first (i.e., factor structure of the SURPS) followed by 
the structural model (i.e., relationship among the constructs of interest).  To examine the 
measurement model consisting of four latent variables, namely 
Introversion/Hopelessness (IH), Anxiety Sensitivity (AS), Impulsivity (IMP), and 
Sensation Seeking (SS), a total of five fit indices were examined assessing absolute fit, 
fit adjusting for model parsimony, and comparative or incremental fit (Kline, 2005; 
Brown, 2006): chi-square (χ2), χ2/df, Tucker-Lewis index (TLI), comparative fit index 
(CFI), standardized root mean residuals (SRMR), and the root mean square error of 
approximation (RMSEA).  Chi-square tests the null hypothesis that the model is correct 
and has a perfect fit to the population.  Thus, non-significant chi-square tests are 
preferred.   However, the chi-square statistic has been criticized for being overly 
sensitive to minor differences particularly with larger sample sizes (Brown, 2006).  To 
account for this, the ratio of the model chi-square to the degrees of freedom (χ2/df) is 
often used with values of less than two suggesting a good degree of fit.  The TLI and 
CFI represent incremental fit indices that evaluate the specified model to a baseline 
model that assumes no relationships, with values greater than .90 indicating adequate 
fit and .95 indicating an excellent fitting model.  SRMR evaluates the average 
discrepancy between the correlations observed and the correlations predicted by the 
model, with values .08 or lower preferred.  Finally, the RMSEA is a widely used and 
often recommended fit index that balances the complexity and parsimony of a model to 
evaluate or approximate the extent to which the model fits reasonably well in the 
population, with values less than .05 representing a good fitting model (see Kline, 2005 
and Brown, 2006 for reviews on fit indices).  In addition, factor loadings were examined, 
with values of .30 considered salient loadings (Brown, 2006). 
 The second step was to test the structural model examining the relationships 
between the SURP subscales and frequency of alcohol and drug use, the SURP 
subscales and approach reactivity to drug cues for various psychoactive substances 
(i.e., desire to consume the item), and the SURP subscales and drinking and drug use 
motives.  Goodness of fit for the structural models was evaluated using the same fit 
indices described above.    
 Although the initial plan was to use SEM to examine the relationship between the 
SURPS (measurement model) and approach motivation for various psychoactive 
substances while controlling for frequency of use, inspection of the frequency 
distributions for approach motivation revealed that the variables were censored from 
below.  As such, using MPLUS, censored regression models (Tobit regressions 
estimated with maximum likelihood; Muthen & Muthen, 2007) were conducted to 
examine the relationship between the SURP subscales (composite scores) and 
approach motivation while controlling for frequency of use.   
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RESULTS 
 
 

Participants 
 One hundred seventy-five participants were recruited from Apalachee Center’s 
Primary Care Center which is an inpatient detoxification unit for substance abuse.  
Participants were predominantly male (68%) and Caucasian (58.1%; 28.8% African 
American, 4.4% Multi-racial, 3.8% American Indian/Native Alaskan, 5% Other), with a 
mean age of 41.6 (SD = 11.2).  Sixty-six percent reported they were admitted voluntarily 
and approximately 95% reported that they were actively trying to reduce or quit their use 
of alcohol or drugs.  At the time of participation, the average stay on the unit was 2.3 
days (SD = 1.3).    Forty-nine percent of the participants reported using multiple illicit 
substances (i.e., excluding alcohol and cigarettes) within the past 12 months (38% 
within the past 30 days) with significant alcohol and drug use problems (mean SMAST = 
7.75, SD = 4.20; mean DAST = 12.64, SD = 8.34).     
 
Factor Structure of the SURPS  
 To examine the factor structure of the SURPS and hypothesis one that a four-
factor model will provide the best fit to the data, with all paths from observed variables 
to latent variables being significant in the appropriate directions, several confirmatory 
factor analyses were conducted using MPLUS 5.21 (Muthen & Muthen, 2007).  
Specifically, we examined and compared both a four-factor model (I/H, AS, SS, IMP) 
and a two-factor model (neurotic traits, disinhibited traits), with the four-factor model 
expected to provide the best fit to the data.   
 First we examined the four-factor model.  Scale dependency was handled by 
fixing the latent factor variance to 1 to allow for significance testing of all factor loadings.  
Fit indices and parameter estimates were estimated using maximum likelihood (ML).2  
Results from the analysis indicated a poor to adequate fitting model.  Specifically, the 
chi-square for this model was significant (χ2

(224) = 417.86, p < .01), suggesting that the 
model estimates do not sufficiently reproduce the sample variances and covariances .  
Although the model chi-square was significant, and ideally it should not be, the chi-
square statistic has been criticized for being overly sensitive to minor differences 
particularly with larger sample sizes (Brown, 2006).  However, when accounting for 
sample size, the ratio of the model chi-square to the degrees of freedom was less than 
a two to one (χ2//df = 1.87), suggesting a good degree of fit. The SRMR was .08, also 
suggesting adequate fit.  The TLI and CFI were less than the recommended .90 to .95, 
(.75 and .78 respectively), both suggesting a poor fitting model.  Finally, RMSEA  was 
.07, suggesting an adequate fit, but was significantly greater than that of the preferred 

                                                        
2
 The data was also examined using the weighted least squares mean and variance adjusted  

(WLSMV) estimator since responses to the SURPS items are on a 4-point Likert scale, which 
represents ordinal categorical rather than continuous data.  This approach is typically 
recommended for ordinal scales of less than 5 points because ML may result in attenuation of 
the estimates (Brown, 2006).  Results from those analysis indicated similar results across all 
models with slight attenuation of the estimates as expected.  Given the similarity in results, and 
to be consist with the broader literature of interest, ML estimates were retained in the final 
manuscript. 
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value of .05 as indicated by the test of close fit (p <.01; 90 % CI.06 to .08).  Further, 
results from the analysis indicated that all paths in the four-factor model were significant 
in the predicted directions (ML: standardized estimates ranging from .38 to .75, with 
standard error ratios ranging from 4.91 to 13.12, p’s < .001).  In addition, significant 
correlations were observed between the four factors.  Specifically, IMP was correlated 
with all other factors IH r = .41, p < .01, AS r = .41, p < .01, SS r = .49, p < .01), and IH 
was significantly related to AS (r = .24, p < .05).  All correlations were well below .80 to 
.85, which is often used as the criterion to define poor discriminate validity among the 
factors (Brown, 2006).   
 Given the poor to adequate fit, modification indices (MI) were examined for areas 
of strain within the model (MI > 10).  Consistent with findings from Woicik and 
colleagues (2009), modification indices indicated misspecified error covariances for IH 
items (three pairings: item 4 with item 1, MI = 15.8; item 1 with item 20, MI = 11.0, and 
item 7 with item 23, MI = 63.4). Since error covariance may result from systematic error 
either due to response characteristics or aspects among items themselves (i.e.,content 
of the item; Aish & Joreskog, 1990; Brown, 2006; Byrne, 2001), the error terms were 
permitted to covary.  It is likely that these relationships were due to the similar wording 
used in these items and/or the fact that all items required scores to be inverted to 
calculate the total IH score.  In addition to these 3 pairs of error covariances, item 17 (“I 
am a failure”) yielded modification indices suggesting the item could cross load on two 
other latent variables (AS, MI = 34.2 and Impulsivity, MI = 19.5).  Further, similar to 
findings by Woicik and colleagues, examination of MI also suggested that the model 
could be improved by the re-specification of item 16 (MI = 13.37) from SS to IMP.  As 
such, it was reasoned that item 17 and item 16 did not discriminate among the factors 
adequately and was subsequently dropped from the model.    
 Results from the analysis of the newly specified model indicated an excellent 
fitting model (see Table 1 for summary of results).  Specifically, the chi-square for this 
model was non-significant (χ2

(180) = 202.37, p = .12) and the ratio of the model chi-
square to the degrees of freedom was less than a two to one (χ2//df = 1.12 ) suggesting 
a good degree of fit.  The SRMR was .06, also suggesting a good fit .  The TLI was .96 
and the CFI was .97, greater than the recommended .95 for an excellent fit.  Finally, the 
RMSEA was  .03, below the recommended .05 for an excellent fitting model, and was 
not significantly greater than that of the preferred value of .05 as indicated by the test of 
close fit (p = .99; 90% CI ranging from .000 to .044).  Further, all paths in the model 
were significant in the predicted directions (ML: standardized estimates ranging from .39 
to .75, with standard error ratios ranging from 4.31 to 12.61, p’s < .001).  In addition, 
significant correlations continued to be observed between IMP and IH (r = .37, p < .01), 
AS (r =.41, p<.01), and SS (r =.27, p<.05).  However, the correlation between IH and AS 
was no longer significant (r = .16, p = 11). 

In addition to a four-factor model, a two-factor model was also tested given that 
there is some question as to whether or not introversion/hopelessness, anxiety 
sensitivity, impulsivity, and sensation-seeking are truly separate constructs that will add 
incremental validity to the model versus the broader dimensions of neuroticism and 
dishinhibition. In this model, two latent variables were modeled representing a neurotic 
dimension of personality (i.e., introversion/hopelessness and anxiety sensitivity) and a 
disinhibited dimension of personality (i.e., impulsivity and sensation-seeking).  For 
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appropriate comparison to the above model, three pair of error covariances were 
permitted to covary and items 16 and 17 was dropped from the model.  Results for the 
two-factor model indicated that, as hypothesized, the four-factor model fit the data 
significantly better.  Specifically, the chi-square for the two-factor model was significant 
(χ2

(185) = 383.34, p < .001) and the ratio of the model chi-square to the degrees of 
freedom was greater than a two to one (χ2//df = 2.07), suggesting a poor degree of fit.   

 
 
Table 1. Final SURPS measurement model – Summary of unstandardized and standardized coefficients 

     

Measurement Model Unstandardized SE Standardized R
2 

     

Introversion/Hopelessness (IH)     

     Item 1 .38 .09 .39** .15 

     Item 4 .63 .08 .67** .44 

     Item 7 .58 .10 .54** .29 

     Item13 .43 .09 .41** .17 

     Item20 .58 .08 .65** .42 

     Item 23 .64 .09 .64** .41 

Anxiety Sensitivity (AS)     

     Item 8 .47 .09 .46** .21 

     Item 10 .81 .09 .75** .56 

     Item 14 .47 .08 .49** .24 

     Item 18 .65 .08 .65** .42 

     Item 21 .37 .08 .39** .15 

Impulsivity (IMP)     

     Item 2 .48 .09 .45** .20 

     Item 5 .45 .08 .50** .25 

     Item 11 .70 .08 .71** .50 

     Item 15 .61 .08 .61** .37 

     Item 22 .40 .09 .40** .16 

Sensation Seeking (SS)     

     Item 3 .75 .12 .57** .33 

     Item 6 .45 .08 .49** .24 

     Item 9 .56 .09 .57** .33 

     Item 12 .60 .12 .46** .21 

     Item 19 .66 .11 .53** .28 

     

Correlated Residuals      

     Item 1 <--> Item 4 .21 .06 .33**  

     Item 1 <--> Item 20 .17 .06 .28**  

     Item 7 <--> Item 23 .39 .09 .55**  

     

Factor Correlations     

     I/H <--> AS .16 .10 .16  

     I/H <--> IMP .37 .10 .37**  

     I/H <--> SS -.02 .11 -.02  

     AS <--> IMP .41 .10 .41**  

     AS <--> SS .05 .11 .05  

     IMP <--> SS .27 .11 .27**  
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The SRMR, TLI, and CFI were .10, .66, and .70, respectively, all suggesting poor 
fit.  The RMSEA was .08, and significantly greater than that of the preferred value of .05 
as indicated by the test of close fit (p < .001; 90% CI ranging from .07 to .09).  Further, a 
chi-square difference test indicated that the four-factor model fit the data significantly 
better than the two-factor model (χ2

(5) = 180.97, p < .001). 
 

Internal Consistency and Validity of the SURPS  
 Composite scores were computed for each of the subscales of the SURPS 
based on the findings from the best fitting model (i.e., item 17 and 16 was excluded 
from the composite score of IH and SS respectively).  Mean scores, standard 
deviations, and correlations among the subscales are reported in Table 2.  Independent 
sample t-tests were conducted to examine possible gender differences, and bivarate 
correlations were calculated to examine the relationships between age and personality 
factors.  Results from those analyses revealed no significant differences based on 
gender, however, a modest relationship between age and SS (r = -.27, p < .01) was 
noted. 
  
 
Table 2. Means, Standard Deviations, and Correlations - SURP subscales  

 1 2 3 4 M SD α 

        
1. I/H --    2.27 .67 .76 
2. AS .11 --   2.77 .67 .68 
3. IMP   .27** .28** --  2.68 .64 .65 
4. SS .01 .04 .18

Ϯ
 -- 2.46 .75 .65 

**p < .001, *p < .01, 
Ϯ
p < .05 

 
 
 Coefficient alphas for IH, AS, IMP, and SS were .76, .68, .65, and .65 
respectively.  Although coefficient alphas of .70 are generally preferred, the lower 
estimates may be due to the number of items per subscale (i.e., 5 items).  To further 
examine the items within each scale, item-total correlations were calculated for each 
item-subscale.  Item-total correlations ranged from .32 to .67 for IH, .34 to .56 for AS, 
.30 to .54 for IMP, and .37 to .51 for SS, suggesting that each item contributes 
significantly to its subscale (i.e., correlations greater than .30).     
 To test the convergent and discriminate validity of the SURPs, correlational 
analyses were conducted examining the relationship between the SURP subscales and 
other theoretically relevant personality and symptom measures.  Prior to analysis, all 
variables were examined for outliers and non-normality.  Upon reigning in outliers, 
skewness of all distributions was acceptable.   Both zero-order and partial correlations 
(controlling for other SURP scales) are presented in Table 3.  Results indicated that the 
UCLA Revised-Loneliness Scale, Social Interaction Anxiety Scale, and DASS-
Depression scale had the largest significant correlations with SURPS-IH; DASS-Anxiety 
and Anxiety Sensitivity Index with SURPS-AS; Barratt’s Impulsivity-Attention, Motor, 
and Nonplanning scales with SURPS-IMP; and Zuckerman’s Sensation Seeking Scale 
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with SURPS-SS.  Further, results from the analyses also demonstrated discriminate 
validity such that the SURPS did not correlate with measures that it should not correlate 
with.  For example, the Sensation-Seeking Scale (SSS) was only correlated with the 
SURP-SS and not with the other SURP subscales.  Overall, results from these analyses 
suggest the SURPS is a valid measure of four personality dimensions.   
 
 
Table 3. Zero-order and Partial Correlations between the SURPS and Other Personality and Symptom 
Measures (partial correlations) 

 RLS SIAS DEP ANX ASI IMP-A IMP-M IMP-NP SSS 

          

I/H 
.46**  

(.41**) 
.31**  
(.25*) 

.55**  
(.50**) 

.43**  
(.37**) 

.34**  
(.27*) 

.36**  
(.27*) 

.23*  
(.14) 

.32**  
(.26*) 

.07  
(.08) 

AS 
.20

Ϯ
  

(.12) 
.27* 

 (.22
 Ϯ
) 

.36**  
(.31**) 

.50**  
(.46**) 

.61**  
(.59**) 

.14  
(.03) 

-.08  
(-.24*) 

.03  
(-.17) 

-.12  
(-.16) 

IMP 
.29*  
(.17) 

.21*  
(.08) 

.33** 
(.17) 

.38**  
(.22

 Ϯ
) 

.35**  
(.20

 Ϯ
) 

.47**  
(.38**) 

.50**  
(.49**) 

.40**  
(.38**) 

.14  
(.05) 

SS 
.01  

(.01) 
.09  

(.10) 
.04  

(.06) 
.08  

(.11) 
.10  

(.14) 
.20

Ϯ
  

(.20
Ϯ
) 

.13  
(.11) 

-.05  
(-.09) 

.63**  
(.63**) 

**p < .001, *p < .01, Ϯp < .05 
 

 
SURPS and Alcohol/Drug Related Problems 
 Regression analyses were conducted examining the relationship between the 
SURPs and severity of alcohol/drug problems as measured by alcohol quantity per 
occasion, the SMAST, and DAST.   Results indicated that both IH (β = .24, p < .01) and 
AS (β = .19, p < .05) significantly predicted number of drinks per occasion, whereas 
both IMP and SS were non-significant (R = .32, p < .01, R2 = .10).  In addition, IH (β = 
.25,  p< .01) and AS (β = .16, p <. 05) predicted number of alcohol related problems as 
measured by the SMAST (β = .24, p < .01; R = .33, p < .01, R2 = .11).  Overall, the 
results from these analyses suggest that within a clinical sample of substance abusers, 
personality dimensions associated with introversion/ hopelessness and anxiety 
sensitivity are associated with greater alcohol related problems.    
 To examine the relationship between drug use problems and the personality 
traits, the DAST was regressed onto the four personality dimensions (R = .37, p < .01, 
R2 = .14).  Results from the analysis revealed that IMP significantly predicted (β =. 35, p 
< .01).  IH, AS, and SS were non-significant.   
 
SURPS and Frequency of Substance Use  
 To examine the hypotheses that the SURP subscales would differentially predict 
use, structural equation modeling (SEM) was used to regress alcohol and drug use 
frequency variables onto the SURPS measurement model.   Examination of the of the 
substance use frequency variables (lifetime, last 12 months, and last 30 days) revealed 
zero-inflated and censored (from above ) distributions resulting a violation of normality 
(inflation on both ends of the distribution also precluded zero-inflated Poisson 
regressions or regressions using maximum likelihood with robust standard errors).  As 
such, new frequency variables for each drug category (excluding alcohol and cigarettes) 
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were calculated which resulted in ordinal scales (0 = never, 1 = lifetime, 2 = last 12 
months, 3 = last 30 days; see Table 4 for summary).  Summary of descriptive statistics 
and correlations of all variables within the model are presented in Table 12 in Appendix 
A.  Given the ordinal nature of the primary endogenous variables, the model was 
estimated using both the weighted least square mean and variance adjusted (WLSMV) 
and maximum likelihood (ML) estimators.   Results from both analyses indicated similar 
findings and thus the more common ML estimator was reported here.3   
 
 
Table 4. Descriptive statistics for drug and alcohol use variables 

 

 Drug Use Category % 

  

 Never Lifetime
a 

Last 12 Months
b 

Last 30 Days 

     

Marijuana 13.4 36.0 15.2 35.4 

Opiates 43.6 19.4 10.3 26.7 

Benzodiazepines 50.0 16.5 6.7 26.8 

Stimulants 33.7 25.8 9.8 30.7 

     

 M SD Median  

Alcohol Use     

   Occasions/Week 6.73 7.09 4.50  

   Quantity/Occasion 7.25 4.11 8.00  

Cigarette Use     

   # Cigarettes/day 17.27 13.32 20.00  

     

Substance Use Problems    

     S-MAST 7.75 4.20 9.00  

     DAST 12.64 8.34 14.00  

a
Lifetime, but not in the last 12 months 

b
Last 12 months, but not in the last 30 days 

 
 

                                                        
3 In addition to running SEM models with WLSMV and ML estimators, separate ordinal 
regression analyses for each substance were conducted.  Results from those analyses also 
supported findings from the SEM models. In addition, the model was also run controlling for 
several demographic variables including age, gender, and race, with similar patterns of results 
noted (i.e., age, gender, and race did not affect the outcomes).  As such, the more parsimonious 
model (removal of demographics as covariates) was retained in the final manuscript. 
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First, fit indices were examined to determine the fit of the proposed model.  Scale 
dependency in the current model was addressed by fixing the first factor loading of 
every latent variable to 1.   Results for the structural model indicated an excellent fitting 
model.  Specifically, the chi-square for this model was non-significant (χ2

(282) = 296.08, p 
= .27) and the chi-square divided by degrees of freedom ratio was less than 2 to 1 (χ2/df 
= 1.05).  In addition, the SRMR, TLI, CFI, and RMSEA were .06, .98, .98, and .02 (test 
of close fit , p =.99; 90% CI ranging from .00 to .04)  respectively, all suggesting an 
excellent fitting model.   
 After establishing a good fitting model for the structural model, all parameter 
estimates were examined.   Summaries of the unstandardized and standardized 
parameter estimates are presented in Table 5 and Figure 1.   
 
 
Table 5. Summary of unstandardized and standardized coefficients for the relationships between the 
SURPS and frequency of alcohol and drug use  

     

Structural  Model Estimate SE β R
2 

     

     

Alcohol Use (Occasions/Week)    .14 

     I/H 1.94 .76 .27**  

     AS .69 .75 .10  

     IMP -.28 .93 -.04  

     SS 1.41 .72 .20*  

Cigarette Use (Cigs/Day)    .07 

     I/H .21 1.45 .02  

     AS 3.17 1.39 .24*  

     IMP 1.19 3.79 .02  

     SS 2.14 1.95 .08  

Marijuana Use     .13 

     I/H -.03 .12 -.03  

     AS -.01 .11 -.01  

     IMP .18 .14 .17  

     SS .31 .11 .28**  

Stimulant  Use     .11 

     I/H -.14 .14 -.11  

     AS -.29 .13 -.24*  

     IMP .47 .17 .39**  

     SS -.09 .13 -.07  

Benzodiazepine Use     .23 

     I/H .31 .13 .24*  

     AS .04 .13 .03  

     IMP -.01 .16 -.01  

     SS .53 .12 .42*  

Opiate  Use     .26 

     I/H .04 .30 .03  

     AS -.10 .12 -.08  

     IMP .35 .15 .28*  

     SS .46 .12 .37**  

**p<.01, *p<.05 
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Figure 1. Relationship between the SURPS and frequency of substance use. 

 
 

It was hypothesized that both IH and AS would demonstrate a pattern of 
substance use aimed at coping with negative affect.  Specifically, it was hypothesized 
that those high on I/H would demonstrate the greatest use of substances with analgesic 
effects (alcohol and opiate use).  Results indicated that IH significantly predicted alcohol 
use (β = .27, p < .01), but not opiate use (β = .04, p = .76).  All other paths were for IH 
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were non-significant.  With regard to AS, it was hypothesized that those high on AS 
would demonstrate the greatest use of substances with anxiolytic effects (alcohol and 
benzodiazepine use).  Contrary to our prediction, AS was not significantly related to 
alcohol use (β = .04,  p= .36) or benzodiazepine use (β = -.08, p = .42).  However, AS 
significantly predicted both cigarette and stimulant use, such that those high AS 
reported greater cigarette use (β = .24, p < .05) and lower rates of stimulant use (β = -
.24, p < .05).   All other paths for AS were non-significant.  
 With regard to personality dimensions consonant with disinhibition and reward 
sensitivity, it was hypothesized that IMP and SS would demonstrate a pattern of 
substance use aimed to enhance positive affect.  Specifically, we predicted that IMP 
would demonstrate an unconstrained pattern of substance use with a particular affinity 
for stimulant use.  Results from the analysis revealed that IMP significantly predicted 
stimulant use, such that those who are high on IMP reported greater use (β = .39, p < 
.01).   IMP also significantly predicted opiate use, such that those high on IMP reported 
greater use (β = .28, p< .05).  However, IMP did not predict alcohol or any other 
substance use above and beyond the other personality factors.  With regard to SS, it 
was hypothesized that SS would also demonstrate a pattern of use that represented a 
desire to enhance their experiences, and more focused on alcohol use.  Consistent with 
our prediction, results indicated that SS significantly predicted alcohol use (β = .16, p < 
.05).  High SS also predicted greater marijuana ( β= 28, p < .01), opiate ( β= .37, p < 
.01) and benzodiazepine use (β = .42, p < .01) over and above the other personality 
dimensions.  All other paths for SS were non-significant. 
 
SURPS and Approach Reactivity for Psychoactive Substances 
 Although self-report frequency of use is often standard practice for measuring 
substance use, such reports may not be sensitive enough to differentiate patterns of 
use based on personality dimensions, particularly among clinical samples evincing 
polysubstance use.   Thus, one of the primary goals of the current study was to examine 
the relationship between the SURPs and approach reactivity to drug cues representing 
a wide range of psychoactive substances (i.e., desire to consume).    
 To examine the reliability of the images used for the cue reactivity task, 
percentages for images correctly identified by the participants were examined and 
internal consistency statistics (Cronbach’s alpha) were calculated for all substance use 
categories.  Examination of the percentages for correctly identified images revealed that 
overall participants had little difficulty identifying alcohol, stimulants, marijuana, and 
cigarette cues (see Table 7 for summary).  However, greater difficulty identifying cues 
associated with prescription medication was noted.  Specifically, percentages ranged 
from 40.1% to 85% for the 6 benzodiazepine images and 57.1% to 87.3% for opiate 
medication images.  These low percentages could result in attenuated (or inflated) sum 
scores due to misidentification.  To examine this possibility, responses to these images 
were examined based on participant classification.  Examination of participant 
responses revealed that 94.8 % of the images that were misidentified had scores of 4 or 
lower, indicating little approach reactivity to images that participants rated as “do not 
know.”  Relative to the “do not know” responses, images that were misidentified as a 
benzodiazepine when in fact it was an opiate, or vice versa, demonstrated greater 
variability in responses (range = 0-8).  As such, scores for opiate medications and  
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Table 6.  Cue Reactivity Slides – Percentage correct and coefficient alphas 

 % Correct % Don’t Know % Other α 

     
Alcohol Images (n=15)    .97 
   Beer 1 99.4 -- .6  
   Beer 2 97.7 .6 1.7  
   Beer 3 99.4 .6 --  
   Beer 4 99.4 .6 --  
   Beer 5 97.7 -- 2.3  
   Beer 6 97.7 .6 1.7  
   Liquor 1 98.3 1.1 .6  
   Liquor 2 98.2 .6 1.2  
   Liquor 3 99.4 -- .6  
   Liquor 4 74.7 11.5 13.8  
   Liquor 5 89.6 4.6 5.8  
   Liquor 6 97.1 .6 2.3  
   Wine 1 98.2 .6 1.2  
   Wine 2 98.8 -- 1.2  
   Wine 3 97.1 -- 2.9  
     
Cigarette Images (n=6)    .93 
   Cigarette 1 97.1 1.2 1.7  
   Cigarette 2 97.7 -- 2.3  
   Cigarette 3 75.1 1.8 23.1  
   Cigarette 4 70.0 4.1 25.9  
   Cigarette 5 99.4 -- .6  
   Cigarette 6 93.6 2.9 3.5  
     
Marijuana Images (n=6)    .95 
   Marijuana 1 97.1 .6 2.3  
   Marijuana 2 96.4 .6 3.0  
   Marijuana 3 97.0 3.0 --  
   Marijuana 4 97.6 1.8 .6  
   Marijuana 5 95.4 4.0 .6  
   Marijuana 6 84.5 6.9 8.6  
     
Stimulant Images (n=12)    .94 
   Cocaine 1 96.5 1.7 1.8  
   Cocaine 2 95.4 2.3 2.3  
   Cocaine 3 98.2 .6 1.2  
   Cocaine 4 95.9 1.8 2.3  
   Cocaine 5 97.1 1.7 1.2  
   Cocaine 6 83.9 12.1 4.0  
   Crack 1 92.5 6.4 1.1  
   Crack 2 74.4 12.8 12.8  
   Crack 3 81.3 11.7 7.0  
   Crack 4 83.2 12.8 4.0  
   Crack 5 91.8 5.8 2.4  
   Crack 6 82.7 11.6 5.7  
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Table 6 continued. . .  

 % Correct % Don’t Know % Other α 

     
Benzo Images (n=6)    .92 
   Benzo 1 66.5 20.8 12.7  
   Benzo 2 40.1 20.4 39.5  
   Benzo 3 70.5 17.3 12.2  
   Benzo 4 85.0 5.2 9.8  
   Benzo 5 70.1 17.2 12.6  
   Benzo 6 74.0 7.5 18.5  
     
Opiate Images (n=6)    .91 
   Opiate 1 87.3 1.2 11.5  
   Opiate 2 53.8 24.6 21.6  
   Opiate 3 57.1 30.6 12.4  
   Opiate 4 57.1 21.2 21.7  
   Opiate 5 63.8 23.4 13.8  
   Opiate 6 80.9 5.8 13.3  
 
 

benzodiazepines were recalculated based on how the participant identified the image.  
Finally, inter-item reliability of the slides for each drug class was excellent with 
coefficient alphas ranging from .91 to .97.     
 To examine the hypotheses that the SURP subscales would differentially predict 
approach reactivity to drug cues, we planned to use structural equation modeling (SEM) 
to examine the relationships between desire to consume psychoactive substances and 
the SURP subscales while controlling for frequency of use (i.e., approach motivation 
and frequency variables regressed onto the measurement model).  However, inspection 
of the frequency distributions for approach motivation revealed that the variables were 
censored from below.  As such, using MPLUS, censored regression models (Tobit 
regressions estimated with maximum likelihood; Muthen & Muthen, 2007) were 
conducted to examine the relationship between the SURP subscales (composite 
scores) and approach motivation while controlling for frequency of use.  Summaries of 
the unstandardized and standardized estimates for the six regression models are 
presented in Table 7.  
  It was hypothesized that high IH would predict approach reactivity for 
substances with analgesic effects (opiates).  Consistent with our hypothesis, results 
indicated that IH significantly predicted approach motivation for opiates (β = .15, p < 
.05), such that those high on IH reported higher approach motivation in response to 
opiate related pictorial cues.  However, IH also significantly predicted approach 
reactivity for benzodiazepine (β = .16, p < .05) and stimulant cues (β = .18, p < .05), 
such that those high IH also reported greater approach motivation.   With regard to AS, 
it was hypothesized that high AS would predict approach reactivity for substances with 
anxiolytic effects (benzodiazepines).  Contrary to our prediction, AS was not significantly 
related to approach motivation for benzodiazepine cues (β = -.12, p = .13), or any other 
psychoactive substance.  
 With regard to IMP and SS, we predicted that IMP would demonstrate an 
unconstrained pattern of substance use with a particular affinity for stimulants.  Results  
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Table 7.  Censored (Tobit) Regressions - Unstandardized and standardized coefficients for the 
relationship between the SURPS and approach reactivity controlling for use 

     

Model Unstandardized 
Estimate 

SE 
Standardized 

Estimate 
R

2 

     

     

1. Alcohol Approach      .22 

     Frequency of Use .13 .03 .32**  

     I/H  .33 .31 .08  

     AS  .52 .32 .12  

     IMP .53 .34 .12  

     SS  .56 .26 .16*  

     

2. Cigarettes Approach    .43 

     Frequency of Use .15 .02 .62**  

     I/H  .19 .31 .04  

     AS  -.06 .32 -.01  

     IMP .56 .31 .12
Ϯ
  

     SS  .29 .27 .07  

     

3. Marijuana Approach    .37 

     Frequency of Use 1.83 .27 .50**  

     I/H  -.24 .42 -.04  

     AS  -.31 .43 -.05  

     IMP .44 .46 .07  

     SS  1.13 .39 .21**  

     

4. Stimulant Approach    .37 

     Frequency of Use 1.13 .19 .38**  

     I/H  .83 .33 .18*  

     AS  -.34 .38 -.08  

     IMP .83 .32 .19*  

     SS  .46 .28 .12  

     

5. Benzodiazepine Approach     .40 

     Frequency of Use 1.40 .20 .44**  

     I/H  .99 .43 .16*  

     AS  -.72 .46 -.12  

     IMP 1.02 .39 .16*  

     SS  1.39 .22 .19*  

     

6. Opiate Approach    .35 

     Frequency of Use 1.45 .24 .44**  

     I/H  .80 .41 .15*  

     AS  -.31 .41 .-.05  

     IMP 1.02 .50 .16*  

     SS  .66 .41 .12  

**p<.01, *p<.05 
  



31 

 

from the analysis revealed that IMP significantly predicted approach motivation for 
stimulant drugs, such that those who are high on IMP report greater approach 
motivation (β = .19, p <.05).   IMP also significantly predicted approach motivation for 
opiates (β = .16, p < .05) and benzodiazepine cues (β = .16, p < .05).  In addition, a 
significant trend was also observed for cigarette cues (β = .12, p < .07), such that those 
high on IMP reported greater approach motivation in response to cigarette related cues.  
With regard to SS, it was hypothesized that SS would demonstrate the greatest 
approach motivation for alcohol.  Results indicated that indeed, SS significantly 
predicted approach reactivity for alcohol, such that those high on SS reported higher 
approach motivation (β = .16, p < .05).   Those high on SS also predicted greater 
approach motivation for marijuana (β = .21,p = .05).  All other paths were nonsignificant.   
 
SURPS and Drinking/Drug Use Motives 
 To examine the relationship between the SURP subscales and drinking and drug 
use motives, participants completed the several measures assessing motives for 
drinking, smoking, marijuana, and other drug use. Separate models were examined for 
each set of motives among those who indicated use of the substance under 
investigation.4   
 Drinking Motives.  With regard to drinking motives, participants completed the 
modified Drinking Motive Questionnaire-revised (Grant et al., 2004).  Given that the 
entire sample has had experience with alcohol (with 75% reporting weekly use), the 
entire sample was used to examine the relationship between the SURPs and drinking 
motives.  Further, the conformity subscale of the drinking motive questionnaire was 
excluded from analyses due to extreme non-normality and lack of theoretical relevance 
to the sample of interest (i.e., the conformity subscale was developed for adolescent 
populations).  After examining each distribution for outliers, skewness of all distributions 
was acceptable (see Table 13 in Appendix A for summary of descriptive statistics and 
bivariate correlations).   Each drinking motive was regressed onto the SURPs 
measurement model with ML estimation used to calculate fit indices and parameter 
estimates. Scale dependency was addressed by fixing the first factor loading of every 
latent variable to 1.   Results for the structural model indicated an excellent fitting model 
(χ2

(248 )= 297.56, SRMR = .06, TLI = .95, CFI = .96, RMSEA = .03).  Summaries of the 
unstandardized and standardized parameter estimates are presented in Table 8 and 
Figure 2.   
 We predicted that IH and AS would be associated with drinking to cope with 
negative affect.  Specifically, it was hypothesized that those high on IH would predict 
drinking to cope with depression specifically, whereas AS would predict drinking to cope 
with anxiety.  Results indicated that both IH and AS significantly predicted drinking to 
cope with depression (IH  β = .40, p < .01; AS β = .37, p < .01) and anxiety (IH β = .37, 
p < .01; AS β = .27, p < .01).  Further, contrary to our prediction, IH also significantly 

                                                        
4 We also explored the possibility of broader substance use motives (i.e., latent variables) 
across all substance use categories.  Results of the measurement model indicated a poor fitting 
model.  Upon further examination of this model, modification indices suggested that the 
subscales within each drug category loaded together stronger than across drug categories.  As 
such, separate analyses for each substance (alcohol, cigarettes, marijuana, and other drug use) 
were conducted. 



32 

 

predicted enhancement (β = .35, p < .01) and social (β = .35, p < .01) motives.    All 
other paths for AS were non-significant.   
 
 
Table 8. Summary of unstandardized and standardized coefficients for the relationships between the 
SURPS and Drinking Motives  

     

Drinking Motive Estimate SE β R
2 

     

Social Motive    .15 

     I/H .83 .32 .35**  

     AS .11 .20 .06  

     IMP -.20 .25 -.10  

     SS .30 .14 .25**  

     

Coping w/ Anxiety  Motive     .27 

     I/H 1.05 .34 .40**  

     AS .42 .21 .20**  

     IMP .15 .25 .07  

     SS .11 .13 .08  

     

Coping w/ Depression  Motive     .27 

     I/H 1.04 .37 .37**  

     AS .61 .23 .27**  

     IMP .08 .27 .04  

     SS .05 .14 .04  

     

Enhancement  Motive     .16 

     I/H .85 .33 .34**  

     AS .19 .21 .09  

     IMP -.15 .25 -.07  

     SS .30 .14 .24**  

**p<.01, *p<.05 
 

  
 We predicted that IMP would demonstrate an unconstrained pattern of substance 
use and motives reflecting both desires to increase positive affect as well as to reduce 
negative affect.  Although correlational analyses indicated that IMP was significantly 
related to several drinking motives, IMP did not significantly predict drinking motives 
while controlling for other personality dimensions.   With regard to SS, it was 
hypothesized that SS would demonstrate a pattern of use that represented a desire to 
enhance their experiences.  Consistent with our prediction, results indicated that SS 
significantly predicted drinking to enhance one’s experience (β = .24, p < .05).   In 
addition, those high SS also predicted social motives, such that those high on SS 
reported greater motives to use for social reasons (β = .24, p < .05).  All other paths for 
SS were non-significant. 
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Figure 2. Relationship between the SURPS and drinking motives. 

 
 

 

I/H 

AS 

IMP 

SS 

Social 

 

Cope 

Anxiety 

Cope 

Depression 

Enhance 

.36 

.27 

.41 

.20 

.27 

.35 

.25 

.24 

 

.83 

.72 

.34 

.37 

.40 

.73 

.66 

.73 

.71 



34 

 

 Smoking Motives.   To examine smoking motives, participants completed the 
modified DMQ-R with changes to reflect smoking (i.e., “I smoke to . . . “).  To examine 
the relationships between the SURP subscales and smoking motives, a subsample of 
participants who reported being daily smokers (at least 1 cigarette per day) was 
selected (n = 137).  Similar to the drinking motives analysis, the conformity factor was 
excluded.  After examining each distribution for outliers, social motives continued to be 
slightly skewed (see Table 14 in Appendix A for summary of descriptive statistics and 
bivariate correlations).  As such, the model was estimated using maximum likelihood 
with robust standard errors.  Examination of the model fit indices indicated an adequate 
fitting model (χ2

(248) = 330.95, SRMR = .07, TLI = .90, CFI = .91, RMSEA = .05).  
Summaries of the unstandardized and standardized parameter estimates are presented 
in Table 9 and Figure 3.    
 
 
Table 9. Summary of unstandardized and standardized coefficients for the relationships between the 
SURPS and Smoking Motives 

     

Smoking Motive Estimate SE β R
2 

     

Social Motive    .16 

     I/H .35 .17 .31*  

     AS .10 .18 .17  

     IMP .15 .19 -.09  

     SS -.02 .11 .14  

     

Coping w/ Anxiety  Motive     .32 

     I/H .42 .18 .23*  

     AS .68 .19 .43**  

     IMP .08 .17 .05  

     SS .14 .08 .14  

     

Coping w/ Depression  Motive     .18 

     I/H .45 .21 .21*  

     AS .46 .21 .24*  

     IMP .08 .23 .10  

     SS .14 .12 .09  

     

Enhancement  Motive     .14 

     I/H .60 .19 .31**  

     AS .31 .19 .17  

     IMP -.16 .21 -.09  

     SS .15 .11 .14  

**p<.01, *p<.05 
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Figure 3. Relationship between the SURPS and smoking motives.  
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to cope with depression (β = .24, p < .05).  In addition, IH also significantly predicted 
both smoking to enhance one’s mood (β = .24, p < .05) and smoking to improve social 
situations (β = .31, p < .01).  These results suggests that those high on IH use 
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cigarettes in a variety of contexts, whereas those high on AS use cigarettes primarily to 
reduce negative affect.  All paths for SS and IMP were non-significant. 
 Marijuana Motives.  To examine marijuana motives, participants completed the 
Marijuana Motives Questionnaire.  To examine the relationships between the SURP 
subscales and marijuana motives, a subsample of participants who reported using 
marijuana in the past were selected (n = 142).  Similar to the previous motives analysis, 
the conformity factor was excluded.  After examining each distribution for outliers, all 
motives continued to demonstrate a trend towards non-normality (see Table 14 in 
Appendix A for summary of descriptive statistics and bivariate correlations).  As such, 
the model was estimated using maximum likelihood with robust standard errors (MLM).  
Examination of the model fit indices indicated a good fitting model (χ2

(248) = 302.11, 
SRMR = .07, TLI = .93, CFI = .94, RMSEA = .04).  Summaries of the unstandardized 
and standardized parameter estimates are presented in Table 10.  
 
 
Table 10.  Summary of unstandardized and standardized coefficients for the relationships between the 
SURPS and Marijuana Motives 

     

Marijuana Motives Estimate SE β R
2 

     

Social Motive    .18 

     I/H -.15 .24 -.05  

     AS -.54 .45 -.15  

     IMP 1.01 .30 .44**  

     SS .16 .18 .09  

     

Coping Motive     .15 

     I/H -.09 .23 -.03  

     AS -.22 .44 -.06  

     IMP .89 .31 .37**  

     SS .24 .19 .12  

     

Enhancement Motive     .14 

     I/H -.30 .29 -.09  

     AS -.54 .45 -.12  

     IMP .98 .33 .36**  

     SS .28 .21 .13  

     

Expansion  Motive     .12 

     I/H .44 .22 .20*  

     AS -.40 .31 -.15  

     IMP .42 .19 .23*  

     SS .24 .19 .10  

**p<.01, *p<.0 
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Examination of the parameter estimates revealed that IMP significantly predicted 
using marijuana to improve social situations (β = .44, p < .01), to cope with negative 
affect (β = .37, p < .01), to enhance one’s mood (β = .36, p < .01), and to expand one’s 
mind (β = .23, p < .05), suggesting that those high on IMP may have difficulty to inhibit 
urges to use marijuana in multiple contexts.  In addition, IH also significantly predicted 
using marijuana to expand one’s mind (β = .20, p < .05).  All other paths were non-
significant. 
 Other Drug Use Motives. To examine motives for other illicit drug use, 
participants completed the modified DMQ-R with changes to reflect drug use in general 
(i.e., “I use other drugs. . . “).  To examine the relationships between the SURP 
subscales and drug use motives, a subsample of participants who reported using illicit 
drugs (excluding marijuana; n = 132).  After reigning outliers, distributions for social 
motives continued to be slightly skewed (see Table 16 in Appendix A for summary of 
descriptive statistics and bivariate correlations).  As such, the model was estimated 
using maximum likelihood with robust standard errors.  Examination of the model fit 
indices indicated an good fitting model (χ2

(248) = 298.20, SRMR = .07, TLI = .94, CFI = 
.95, RMSEA = .04).  Summaries of the unstandardized and standardized parameter 
estimates are presented in Table 11 and Figure 4.  
 
 
Table 11. Summary of unstandardized and standardized coefficients for the relationships between the 
SURPS and Other Drug Use Motives 

     

 Estimate SE β R
2 

     

Social Motive    .17 

     I/H .10 .20 .06  

     AS -.16 .25 -.07  

     IMP .58 .27 .37**  

     SS .12 .13 .11  

     

Coping w/ Anxiety  Motive     .29 

     I/H .33 .25 .16  

     AS -.21 .31 -.07  

     IMP .84 .33 .42**  

     SS .21 .15 .15  

     

Coping w/ Depression  Motive     .28 

     I/H .40 .26 .18  

     AS -.22 .32 -.07  

     IMP .93 .36 .44**  

     SS .21 .16 .14  

     

Enhancement  Motive     .32 

     I/H .02 .27 .06  

     AS -.55 .37 -.07  

     IMP 1.12 .39 .37**  

     SS .24 .18 .11  

**p<.01, *p<.05 
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Figure 4. Relationship between the SURPS and drug use motives. 

 
 
    Examination of the parameter estimates revealed that IMP significantly predicted 
using illicit substances to improve social situations (β = .37, p < .01), to cope with 
anxiety (β = .42, p < .01), to cope with depression (β = .44, p < .05), and to enhance 
one’s mood (β = .37, p < .01), suggesting that those high on IMP may have difficulty 
inhibiting urges to use drugs across multiple contexts.  All other paths were non-
significant. 
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DISCUSSION 
 
 

The current project sought to examine a typology for classifying substance 
abusers based on four personality dimensions (introversion-hopelessness, anxiety 
sensitivity, impulsivity, and sensation seeking) that may differentially predict substance 
use preferences and patterns by matching personality-based motives for use to the 
specific effects of various psychoactive substances (Conrod et al., 2000a).   Although 
this typology has shown promise with regard to its clinical utility, a major impediment of 
such a classification system was that the assessment of subtypes was too complicated 
and onerous to be practical in many treatment settings.  To address this concern, 
Woicik, Stewart, Pihl, and Conrod (2009) developed the Substance Use Risk Profile 
Scale (SURPS), a brief self-report measure to assess the relevant personality 
dimensions.  The SURPS has demonstrated good psychometric properties in a non-
clinical sample of undergraduates and adolescents who made retrospective self-reports 
of their substance use, but confidence in the clinical applicability of this instrument 
depends upon its generalizability to persons diagnosed with substance use disorders 
and would be bolstered by systematic assessment of current inclinations to use 
particular psychoactive substances.  The current project sought to address these issues 
by validating the SURPS in a treatment seeking clinical sample using cue reactivity 
methodology to assess current inclinations to consume or to avoid consuming a wide 
range of psychoactive substances. 

Results from the current study suggest that among treatment seeking substance 
abusers, the SURPS is a valid instrument for measuring four distinct personality 
dimensions that may be sensitive to motivational susceptibilities to specific patterns of 
alcohol and drug use.  Specifically, using confirmatory factor analysis, as predicted the 
SURPs demonstrated good structural properties, with the four-factor model providing 
the best fit to the data.  However, it should be noted that several modifications were 
made to the model.  Specifically items 16 (IMP; “I am interested in experience for its 
own sake even if it is illegal’) and 17 (IH; “I am failure”) were dropped from the model 
due to poor discrimination among the factors of interest, and several error variances 
were permitted to covary.  Overall, these changes do not appear to change the overall 
conceptualization of the latent factors of interest, particularly given that two of the three 
changes are replications of original findings found in a non-clinical undergraduate 
sample.  Nevertheless, these changes should be taken with some caution until 
replicated in independent clinical samples. 

Examination of the construct validity of the SURPS suggests that the subscales 
appear to capture four distinct personality dimensions.  Specifically, the SURPS 
demonstrated convergent and discriminate validity among theoretically relevant 
personality and symptom inventories.  Although significant correlations were found 
across many of the SURP subscales and other personality and symptom inventories (as 
expected due to the significant correlations among the SURP subscales themselves), 
the largest correlations were observed between theoretically relevant measures.  For 
example, the Anxiety Sensitivity Inventory was found to have modest relationships with 
both IH and IMP, but demonstrated the largest correlation with the SURP-AS subscale.  
These findings are consistent with the correlations found among the SURP subscales.  
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In addition, support for the discriminate validity of the SUPRS was also observed such 
that measures that theoretically should not correlate with the SURP subscales did not.  
For example, the SURPS-SS, hypothesized to measure extraversion and novelty-
seeking, did not correlate with measures of loneliness or social anxiety.       

   A major goal of the current study was to examine the relationship between the 
SURPs and substance use (both frequency of use and drinking/drug use motives) 
among treatment seeking substance users.  In addition, we sought to expand previous 
findings by further validating the theory using cue reactivity methodology to assess 
inclinations to use in response to pictorial cues.  Assessment of reactivity to cues for 
substance use provided a unique opportunity to further validate the SURPs, as most 
research to date has been limited by its reliance on retrospective self-reports of 
substance use, rather than a systematic assessment of current desires to use and/or 
avoid drugs and alcohol.  Specifically, cue reactivity is viewed as a complex, 
multidimensional neuropsychobiological process that involves the activation of, and 
interplay among, specific brain pathways that regulate motivation (Stewart, 1999; Anton, 
1999; Robinson & Berridge, 1993; 2001; Drummond et al., 1995).  These same systems 
may represent aspects of individual susceptibility for drug seeking behavior that the 
SURPS is hypothesized to assess via personality dimensions.  This may be particularly 
important because the decision to use likely reflects input from multiple systems and, as 
such, actual use may not capture individual susceptibility that the SURPS is posited to 
assess.   Thus, the current study not only examined the relationship between the 
SURPS and frequency of use, but also current inclinations to consume or to avoid 
consuming a wide range of psychoactive substances, constructs that arguably may be 
more closely related to personality than actual use.                                         

With respect to the validity of the SURPS to predict patterns of use that reflect 
differing susceptibilities to the motivational and reinforcement effects of various 
substances within a sample of treatment-seeking substance abusers, results indicated 
that IMP and SS were associated with specific patterns of use, whereas findings for IH 
and AS were somewhat mixed.  Based on previous findings, we hypothesized that IMP 
and SS would demonstrate polysubstance abuse but could be differentiated based upon 
specific substance use patterns and motives for use.  Although impulsivity has been 
defined differently by researchers, and perhaps is a multifaceted construct (e.g., 
Whitside and Lynam, 2001), the SURPS impulsivity subscale is posited to represent an 
inability to inhibit behavior when presented with a cue for immediate reward (high 
behavioral activation, low behavioral inhibition), rather than a more specific tendency to 
act rashly in the face of negative affect (Whiteside & Lynam, 2001).   As such, it was 
hypothesized that IMP would demonstrate an unconstrained pattern of use with a 
particular affinity for stimulant use, and that such use would be associated with a non-
specific pattern of motives.  Results indicated that IMP significantly predicted severity of 
drug use problems (i.e., DAST), was associated with stimulant and opiate use after 
controlling for other personality dimensions, and demonstrated a non-specific pattern of 
motives for marijuana and other illicit drug use (i.e., IMP was significantly related to all 
drug use motives after controlling for the other SURP subscales).  IMP also 
demonstrated significant correlations with several drinking motives; however, such 
relationships became non-significant after controlling for other SURP subscales.  
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A novel, yet theoretically consistent finding, was that IMP demonstrated an 
unconstrained pattern of approach motivation for various substance use cues, including 
stimulants, opiates, benzodiazepines, and cigarettes, while controlling for frequency of 
use and other SURP subscales.   That is, despite relatively few associations with 
frequency of use (other than stimulants and opiates), high IMP predicted approach 
motivation across a variety of substances.  This suggests that when presented with 
substance use cues that offer immediate rewards (i.e., positive and negative 
reinforcement from substance use), those high on IMP may have difficulty inhibiting 
approach behavior because of a desire or urge to consume that substance.  Indeed, 
there is emerging evidence within the cue reactivity literature that has linked such 
reactivity to motivational systems as measured by Gray’s behavioral approach  (BAS) 
and behavioral inhibition systems (BIS) (e.g., Kambouropoulos & Staiger, 2004).    
Further, IMP is believed to differ from the other SURP personality dimensions on 
measures of behavioral inhibition and, as such, my experience greater problems 
associated with their drug use due to deficits in their ability to monitor risk/conflict  
(Woicik et al., 2009).  Indeed, results from the current study tend to support such a 
conclusion. 

Further, beyond frequent and a severe substance abuse pattern, IMP may be 
specifically associated with stimulant use.  That is, IMP was the only personality 
variable to predict both frequency of and approach motivation for stimulants.  This 
finding is consistent with previous SURPS research in both undergraduate (Woicik, et 
al., 2009) and adult samples (Brunelle et al., 2004), as well as recent animal and clinical 
models of impulsive substance use (e.g., Belin, Mar, & Dalley, 2008; Dalley et al., 2007; 
Finn et al., 2002).  For example, Belin and colleagues (2008) found that although high 
novelty-seeking (i.e., sensation-seeking traits) predicted the propensity to initiate 
cocaine self-administration, it was high impulsivity that predicted the development of 
addiction-like behaviors in rats.  Thus, impulsivity appears to be associated with 
problematic substance use with a particularly susceptibility to the reinforcing effects of 
stimulants. 

With regard to sensation seeking, the SURP-SS subscale is hypothesized to 
measure the tendency to seek out novel stimuli that enhances one’s experience, 
representing a reward sensitivity pathway to substance use with a particular focus on 
alcohol.   We hypothesized that SS would significantly predict use across a variety of 
substances with a particular focus on the use of alcohol, and that such use would be 
motivated to enhance positive affect and one’s experience.  Consistent with our 
prediction, results indicated that SS was associated with alcohol, marijuana, and 
prescription drug use (both opiates and benzodiazepines).   Further, analysis of drinking 
motives suggested that SS is related to a positive reinforcement pathway to drinking, 
such that those high on SS drink to enhance positive affect and social situations.  
Perhaps more importantly, consistent with our prediction and previous research (e.g., 
Conrod et al., 2000a; Brunelle et al., 2004; Woicik et al., 2009; Zuckerman & Kuhlman, 
2000), SS was the only personality dimension to significantly predict both alcohol use 
and approach motivation for alcohol cues, suggesting that those high on SS may be 
particularly susceptible to the reinforcing effects of alcohol when compared to other 
substances of abuse.  Indeed, there is evidence that when compared to high SURP-
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IMP, high SURP-SS responders demonstrate higher reward sensitivity as indexed by 
heart rate response following alcohol consumption (Brunelle et al., 2004).    
 In addition, SS was also related to both frequency of use and approach 
motivation for cues associated with marijuana, suggesting  that those high on SS may 
be also be more susceptible to the reinforcing effects of marijuana.  Although no specific 
prediction was made regarding marijuana, this finding is consistent with Woicik et al 
(2009) who found an association between high SS and marijuana and hallucinogen use 
in a non-clinical sample of undergraduates, as well as other reports indicating that 
sensation seeking predicts use of marijuana when controlling for impulsivity in 
adolescents (Xiao, 2008).  Interestingly, in a clinical sample of female substance 
abusers, Conrod and colleagues found that IMP significantly predicted marijuana use 
(along with alcohol and cocaine), leading the authors to conclude that those high IMP 
are at greater risk of abusing substances that have been shown to affect mesolimbic 
dopaminergic acitivity (Chait & Zacny, 1992; DiChiara et al., 1992).  It is unclear at this 
time what might account for these inconsistent findings.  However, it is possible that 
such differences may be due to gender.  Specifically the current and previous studies 
with non-clinical samples included both male and female participants.  To explore this 
possibility exploratory analyses where conducted controlling for gender; however, a 
similar pattern of results emerged.  We also explored the possibility that age may 
explain this relationship given the inconsistent findings among younger and older 
samples, as well as the significant correlation between age and SS.  When controlling 
for age, similar patterns of results emerged suggesting that the relationship between SS 
and marijuana use is not just the result of experimental use among younger adults.  
Although there is some evidence to support this conclusion, more research is needed 
within clinical samples to further clarify this relationship.             
 Despite significant associations between SS and several substances other than 
alcohol and marijuana, SS did not significantly predict marijuana or illicit drug use 
motives.  This is somewhat surprising given that SS is posited to represent a positive 
reinforcement pathway to use.  However, it has been argued that motives may 
represent proximal causes for substance use problems that mediate the relationship 
between personality and substance use problems (e.g., Cooper, 1994; Kuntsche, 
Knibbe, Gmel, & Engels, 2006; Stewart & Devine, 2000; Stewart, Loughlin, & Rhyno, 
2001).  For example, both coping and enhancement drinking motives have been found 
to mediate the relationship between personality and drinking problems (e.g., Kuntsche, 
von Fischer, & Gmel, 2008; Tragesser, Sher, Trull, & Park, 2007).  Thus, non-significant 
findings between SS and other drug use motives may be due to fewer problems 
associated with substances other than alcohol.  Indeed, there is evidence to suggest 
that SS may be specifically related to alcohol use disorders only when compared to the 
other personality dimensions (Conrod et al., 2000a), and that impulsivity, not sensation-
seeking, is associated with greater dependence among substance abusers (Verdejo-
Garcia, Bechara, Recknor, & Perez-Garcia, 2007).   This is also consistent with results 
from the current study suggesting that SS was not significantly associated with severity 
of drug use problems (i.e., DAST) or approach motivation for substances other than 
marijuana and alcohol.  Taken together, results from the current study continue to 
support two disinhibited/reward sensitive pathways to substance use problems; one 
characterized by an unconstrained pattern of use, greater severity of drug related 
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problems, and more focused on stimulant (i.e., impulsivity), and the other characterized 
by polysubstance use aimed at enhancing one’s experience, lower severity of drug 
related problems, and more focused on alcohol (i.e., sensation-seeking).  More 
importantly, the SURPS appears to reliably distinguish patterns of substances use 
related to IMP and SS. 

   In contrast to the findings for IMP and SS, results were mixed regarding IH and 
AS.  Although there was some support for these negative reinforcement pathways to 
substance use, contrary to our prediction IH and AS was not associated with distinct 
patterns of use.  There is an extensive literature examining the role of negative affect in 
substance use behaviors, with a growing recognition that anxiety and depression may 
represent two distinct pathways to use (e.g., Grant et al., 2007; Grant, Stewart, & Mohr, 
2009; Conrod et al., 2000a;  Woicik et al., 2009; Merikangas, Stevens & Fenton, 1996).  
Based on this literature, we hypothesized that IH and AS would demonstrate a pattern 
of substance use focused on reducing negative affect, but could be differentiated based 
upon type of use as well as internally derived motivations to cope with either depression 
or anxiety.  Specifically, we hypothesized that IH would predict use of substances with 
analgesic effects (e.g., opiates and alcohol), and that such use would be associated 
with coping with depression motives only.  Results indicated that IH significantly 
predicted alcohol and benzodiazepine use, but not opiate use.  Further, although IH 
significantly predicted coping with depression drinking and smoking motives, it was also 
significantly associated with all other drinking and smoking motives suggesting that IH 
may not be related to any one particular self-report motive for alcohol and cigarette use, 
but is consistently associated with frequency and severity of alcohol and cigarette use 
across most situations.  IH was also associated with approach motivation for opiate, 
stimulant, and benzodiazepine cues.  Overall, these results suggest that IH may not 
represent a specific pathway to substances with analgesic effects, but instead 
associated with substance use more broadly.   

Although the above findings were contrary to our prediction, there are several 
possible explanations for this pattern of results.  First, numerous studies have found 
high rates of comorbidity between depression and substance abuse (Regier et al., 1990; 
Kessler et al., 1996), particularly among those seeking treatment (e.g., Rounsaville et 
al., 1991).  It is possible that the SURPS-IH subscale is measuring current depression 
within a clinical sample with severe substance use problems, rather than trait-like 
personality dimensions representing risk for substance use.  To explore this possibility, 
we conducted several analyses attempting to control for current depression (exploratory 
analyses that controlled current negative affect as measured by the PANAS or current 
depression symptoms as measured by the DASS); however, results from those 
analyses were similar and did not provide any clarification for the current findings.    
Further, given the correlational nature of the current study, the temporal relationship 
between IH and substance use is unknown.  While the SURPS is posited to assess 
personality traits that put an individual at risk for substance use, depression may also be 
a consequence of such use. For example, one of the withdrawal symptoms of stimulant 
drug use is depressed mood, and as such, the relationship observed between IH 
approach motivation for stimulants may be due to withdrawal symptoms. Indeed, there 
is evidence to suggest that although personality traits are posited to remain relatively 
stable over time, within substance abusers such traits may change significantly, 
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particularly traits related to neuroticism (e.g., Ball, Rounsaville, Tennen, & Kranzler, 
2001).  For example, within dependent participants (28-day inpatient treatment 
program), Ball and colleagues (2001) found that over a one year follow-up scores on the 
NEO-FFI Neuroticism scale were significantly lower (as well as Openness and 
Agreeableness) despite good temporal stability correlations.  Further, depression 
symptoms were found to moderate self-informant agreement for neuroticism such that 
those lower on depressive symptoms had higher agreement rates at follow-up.  Thus, 
personality traits may exhibit variability at different stages of substance abuse which 
may significantly limit their predictive validity on substance use outcomes, particularly 
those related to neuroticism.        

Interestingly, the results for IH were strikingly similar to those for IMP, such that 
IH demonstrated a somewhat unconstrained pattern of use and non-specific motives for 
such use.  Although the two dimensions were significantly correlated, the magnitude of 
the correlation along with findings from the factor analysis suggests that the two 
dimensions are indeed measuring separate constructs.  There is, however, an emerging 
line of research beginning to examine the relationship between impulsivity and 
depression (e.g., Swann, Steinberg, Liffijt, & Moeller, 2008; Benyamina, Bayle, & 
Falissard, 2003), with some evidence suggesting that impulsivity may predict future 
depression (Grano, Keltikangas-Jarvinen, Kouvonen, Virtanen, Elovaninio, Vahtera, & 
Kivimaki, 2007).  It is also possible that the similarity in patterns of substance use for IH 
and IMP may best be accounted for by psychological disorders that are related to both 
traits (e.g., Bipolar Disorder,  Borderline Personality Disorder), or the comorbidity often 
seen among psychiatric disorders related to substance use (e.g., antisocial personality 
disorder and major depression).  Unfortunately, the current data did not allow us to 
explore this possibility.   

Although the results of the current study did not appear to support a specific IH 
negative-reinforcement pathway to substance use with analgesic effects (i.e., IMP and 
SS both were associated with opiate use measures), they are consistent with previous 
literature suggesting that those high IH may be susceptible to the reinforcing effects of 
opiates and alcohol (e.g., Conrod et al., 2000a; Rounsaville et al., 1991).  The exact 
nature of this reinforcement pathway is unclear; however, there is some evidence to 
suggest that alcohol may interfere with the memory bias for negative self-referent 
information that characterizes depressed individuals (Stephens & Curtin, 1995).  
Further, research has begun to examine the role of μ-opioid receptor-mediated 
neurotransmission in depression (e.g., Kennedy, Koeppe, Young, & Zubieta, 2006), 
which could provide insight into depression-related drug reinforcement.  Indeed, there is 
evidence to suggest that opiates may function similar to antidepressants (Bodkin, 
Zornberg, Lukas, & Cole, 1995; Nyhuis, Gastpar, & Scherbaum, 2008).  For example, in 
one study researchers examined buprenorphine, an opiate agonist-antagonist, in 10 
patients with results showing clinical improvements in both subjective and objective 
measures of depression over 4-6 weeks of treatment.  Such findings may provide 
insight into the motivational components of opiate use.   If ingested orally, IH may be 
associated with greater susceptibility to opiates due to its self-medication properties 
(i.e., reduction of depression symptoms), whereas if taken in large quantities and 
ingested using methods to avoid time-release mechanisms (e.g., crushing the pills, 
intravenous injection), use may be primarily motivated by the euphoric effects 
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associated with such ingestion.   This perhaps would account for the associations seen 
between IMP and SS and frequency of use and provide support for a specific 
reinforcement pathway for the relationship between IH and opiate use.  Indeed, there is 
literature to suggest that individual differences may affect the sensitivity to the 
reinforcing effects of opiates, as measured by differences in self-reported experiences 
of the effect of the drug, for those addicted versus those who are not addicted (Compton 
& Volkow, 2006; Zacny & Gutierrez, 2003).  Nevertheless, whether IH represents a 
specific risk factor for substance use or is a maintaining factor for problematic use, the 
results from the current study continue to provide support for the importance of 
personality traits related to depression in substance use. 

Finally, AS is posited to represent a negative reinforcement pathway to 
substance use due to a desire to self-medicate anxiety symptoms.  Specifically, we 
hypothesized that AS would significantly predict use of substances with anxiolytic 
effects (i.e., alcohol and benzodiazepines), and that such use would be associated with 
coping with anxiety motives.  Results indicated that AS significantly predicted cigarette 
and stimulant (inversely) use, quantity per drinking occasion, and alcohol problems, but 
not benzodiazepine use.  Further, AS was associated with coping motives (both coping 
for anxiety and depression) for both drinking and smoking.  However, AS was not 
associated with approach motivation for any of the psychoactive substances.  Although 
this pattern of results provides some support for a negative reinforcement pathway to 
substance abuse focused on reduction of negative affect more broadly (not specific to 
just anxiety symptoms), AS did not demonstrate a specific pathway to abuse of 
benzodiazepines.  

Findings for AS were similar to those found by Woicik and colleagues (2009), 
such that AS did not predict frequency of use for alcohol or illicit substances, but rather 
drinking motives and problematic alcohol use.  Although somewhat counterintuitive, 
there is evidence that anxiety is often inversely related to alcohol consumption (e.g., 
Morris, Stewart, & Ham, 2005) even though it is positively related to alcohol-related 
problems (e.g., Stewart, Morris, Mellings, & Komar, 2006).  Woicik and colleagues 
(2009) hypothesized that the lack of association between AS and frequency of 
substance use in undergraduate and adolescents may have been due to the age of the 
samples, such that avoidance of anxiety-provoking symptoms and greater substance 
use my only be detectable in older samples, however, the results from the current study 
do not appear to support such a conclusion.  Such inconsistencies have led some 
researchers to suggest that additional factors may play a role in the relationship 
between AS and substance use (e.g., Forsyth, Parker, & Finlay, 2003; Stewart et al., 
1999).  For example, there is evidence to suggest that traits related to anxiety (e.g., trait 
anxiety, BIS) significantly predict craving for alcohol under conditions that elicit negative 
affect only, and that such cravings are motivated to reduce such affect 
(Kambouropoulos & Staiger, 2004).  Further, AS has been associated with self-reports 
of drinking in negative situations, but not positive situations (e.g., DeHaas, Calamari, 
Blair, & Martin, 2001).  This may account for the lack of associations between AS and 
approach motivation for various psychoactive substances and/or alcohol and drug use 
consumption, such that the tasks completed in the current study were not designed to 
elicit negative affect or probe the type of situations use occurs.  Thus, AS may predict 
substance use outcomes indirectly through mediating variables such as situational 
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context and, as such, future investigations should examine the ways in which AS may 
influence other factors related to substance use.  Taken together, findings from the 
current study provide some support that IH and AS may represent negative 
reinforcement pathways to use, however, more research is needed to fully understand 
their clinical utility, as the results did not support specific patterns of use associated with 
each dimension.   

 
Limitations and Future Directions 
 Overall, the results of the current study suggest that the SURPS is a valid 
instrument that measures four distinct personality variables and may be sensitive to 
motivational susceptibilities to specific patterns of alcohol and drug use within an 
inpatient clinical sample.  However, there are several limitations to the current study that 
should be noted.  Most importantly, the current study relied heavily on correlational 
methods that limit the ability to draw conclusions about the predictive validity of the 
SURPS subscales.  This is particularly important given the inconsistency of some of the 
results across adolescent, undergraduate, and clinical samples.  It will be important for 
future research to examine the predictive validity of the SURPS through the use of 
longitudinal methods, particularly since the personality dimensions measured by the 
SURPS are posited to represent risk for the development of substance use problems.  
In this connection, not only should research explore the predictive validity of the 
SURPS, but also how personality profiles may change over the course of the 
development of substance use problems.  Indeed, there is some evidence to suggest 
that neuroticism and coping motives may change during young adulthood resulting in 
“maturing out” of problem drinking (Littlefield, Sher, & Wood, 2010).  Further, such 
investigations would seem to be particularly important for the personality dimensions of 
IH and AS, as high scores on such dimensions could very well represent consequences 
of problematic use rather than specific risk factors.     
 The SURPS is hypothesized to tap underlying motivations to use various 
substance of abuse, and as such assessment of these motivations is extremely 
important for validation research on the SURPS.  However, a common problem 
observed within the literature on drinking motives is the high correlations among the 
subscales, particularly within clinical samples.  Indeed, the drinking and drug use 
motives in the current study were highly correlated (same subscales had >.80 
correlations).  Although this may not be a limitation of the study per se, but rather the 
measure itself, the SURP subscales did demonstrated some specificity among these 
motives.  However, such correlations suggest that within clinical samples of substance 
users, alcohol and drug use may be motivated by many reasons, and thus limit 
interpretations regarding the relationships between motivational factors and personality.  
For example, contrary to our prediction and previous findings in younger samples, AS 
significantly predicted both coping with anxiety and coping with depression, suggesting 
that those high on AS drink or use drugs to cope with negative affect more broadly.  
Within a highly dependent sample of substance abusers such findings may not be all 
that surprising, as AS is not only a prominent feature of several models of anxiety 
symptomatology (Reiss, 1991; Zinbarg, Barlow, & Brown, 1997), it has also been 
associated with other psychological factors such as negative emotionality and 
depression (Taylor, Koch, Woody, & Mclean, 1996).  Furthermore, it is possible that 
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motives for drinking and drug use may not be mutually exclusive and in fact vary 
depending on the context of the situation (Goldstein & Flett, 2009).  For example, the 
same person may drink (or use drugs) to cope with negative affect in one situation, but 
under different circumstances drink to have fun.   Thus, future research examining the 
relationship between personality and drinking/drug use motives should assess “primary” 
and “secondary” motives for use, particularly in those demonstrating problematic alcohol 
and drug use behaviors.                     

Although one of the goals of the current study was to examine the validity of the 
SURPS within treatment-seeking substance abusers, it is possible that the limited 
findings for IH and AS are consistent with the sample being studied.  That is, 
participants were recruited from an inpatient acute detoxification treatment program 
those who evinced a wide range of severe substance abuse behaviors that required 
medical supervision.  As such, traits related to disinhibition and reward sensitivity may 
be more characteristic of the population compared to IH and AS.   Indeed, both IMP and 
SS demonstrated greatest associations with drug use when compared to IH and AS, 
which is consistent with the theory underlying the development of the SURPS.  It is 
possible that at the level of alcohol and drug use severity noted within this sample, IH 
and AS are consequences of impulsive drug use rather than specific risk factors 
associated with use.  As such, future research examining the validity of the SURPS may 
want to focus on that seeking outpatient treatment as they may be systematically 
different from those who seek treatment on an inpatient level.  Nevertheless, results of 
the current study extend previous findings regarding the SURPS to patients seeking 
treatment in an inpatient detoxification facility.             
  Finally, the current study was not designed to examine how personality may 
influence substance use behaviors indirectly.  An infrequently visited aspect of 
substance use (or any behavior) that may provide insight into the current findings is the 
role of proximal and distal influences of such behaviors.  Substance use is a multi-
determined behavior in which personality variables only represent a small influence.  
Indeed, examination of the variance explained by personality variables in many of the 
outcome measures used in this study tends to support such a conclusion.  It is also 
possible that certain personality variables may vary in the proximity to actual behavior.   
For example, impulsivity, as a personality construct, may be more closely related in the 
behavioral chain to actual behavior (i.e., picking up a drink) than say, 
introversion/hopelessness or anxiety sensitivity, which may operate more indirectly 
through emotional processes and depend on situational contexts.  As such, examination 
of personality variables that exert indirect effects may be more to difficult to detect and 
thus result in nonsignificant findings or small effect sizes.  With this limitation in mind,  
one of the major goals of the current study was to examine reactivity to pictorial cues 
representing a wide range of psychoactive substances, under the assumption that such 
reactivity may be more closely related to personality in the behavioral chain to use.  
Although results of the current study appear to provide some support for this notion 
such that personality variables were found to predict approach motivation despite 
nonsignificant relationships with frequency of use, such motivation may also vary 
depending on situational contexts (Kambouropoulos & Staiger, 2004).  Unfortunately 
such analyses were beyond the scope of the current study.  As such, future research 
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should attempt to model these variables in order to examine both the indirect and direct 
effects of personality on variables related to substance use.   
 In summary, the SURPS may prove to be useful tool when investigating the 
mechanisms underlying individual differences in drug responses within clinical samples.  
Furthermore, it’s brevity not only has benefits to clinical research, but also clinicians as 
it may be sensitive to the underlying motivational processes associated with substance 
use.  Such processes could then be the target of treatment interventions and prevention 
efforts.  Indeed, the clinical utility of the SURPS has already begun to show promise for 
the development of brief interventions for adolescents (e.g., Conrod, Castellanos-Rayn, 
& Strang, 2010).   Thus, continued research exploring the clinical utility of the SURPS 
will be an exciting area for researchers that may provide guidance for new approaches 
to the prevention and treatment of substance use disorders.      
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APPENDIX  A 
 

DESCRIPTIVE STATISICS FOR ANALYSES 
 

 
Table 12. Descriptive statistics and bivariate correlations between the SURPs and frequency of alcohol and drug use 

  1 2 3 4 5 6 7 8 9 10 M S 

             

1. I/H --          2.27 .67 

2. AS .11 --         2.77 .67 

3. IMP .27** .28** --        2.68 .64 

4. SS .01 .04 .18* --       2.46 .75 

5. Drink Freq .24** .20* .12 .18* --      6.72 7.09 

6. Cig/Day .06 .21** .12 .08 .09 --     17.28 13.32 

7. Marijuana Use .04 .04 .11 .27** .05 .11 --    1.73 1.09 

8. Stimulant Use .02 -.10 21** .01 .05 -.06 .42** --   1.63 1.20 

9. Benzo Use .20* .06 .18* .33** .17* .06 .26** .25** --  1.10 1.28 

10. Opiate Use .13 .04 .29** .34** .10 .10 .38** .37** .63** -- 1.2 1.26 

**p<.01, *p<.05 
  



50 

 

Table 13. Descriptive statistics and correlations for the SURPs and drinking motives  

  1 2 3 4 5 6 7 8 M SD 

           

1. I/H --        2.27 .67 

2. AS .11 --       2.77 .67 

3. IMP .27** 28** --      2.67 .64 

4. SS .01 .04 .18* --     2.46 .75 

5. Social .28** .10 .11 .16* --    2.46 .91 

6. Cope w/ Anxiety .38** .28** .23** .05 .74** --   2.68 1.00 

7. Cope w/ Dep .37** .32** .23** .02 .66** .87** --  2.54 1.10 

8. Enhancement .29** .14 .15* .15* .77** .76** .73** -- 2.59 .94 

**p<.01, *p<.05 
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Table 14.  Descriptive statistics and bivariate correlations for the SURPS and smoking motives  

  1 2 3 4 5 6 7 8 M SD 

           

1. I/H --        2.24 .68 

2. AS .13 --       2.82 .67 

3. IMP .29** .27** --      2.68 .64 

4. SS .01 -02 .18* --     2.49 .74 

5. Social .19** .08 .17* -.01 --    1.74 .83 

6. Cope w/ Anxiety .28** .40** .29** .11 .52** --   2.56 .79 

7. Cope w/ Dep .26** .26** .25** .08 .70** .72** --  1.95 .93 

8. Enhancement .28** .15 .15 .08 .76** .63** .67** -- 2.05 .85 

**p<.01, *p<.05 
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Table 15.  Descriptive statistics and bivariate correlations for the SURPs and marijuana motives  

  1 2 3 4 5 6 7 8 M SD 

           

1. I/H --        2.30 .70 

2. AS .13 --       2.80 .67 

3. IMP .28** .26** --      2.71 .65 

4. SS -.01 .02 .14 --     2.55 .72 

5. Social .03 .02 .34** .12 --    2.03 1.30 

6. Coping .03 .09 .31** .16 .86** --   2.01 1.36 

7. Enhancement -.01 .03 .26** .15 .88** .85** --  2.40 1.51 

8. Expansion .17* .01 .24** .09 .67** .54** .60** -- 1.58 1.00 

**p<.01, *p<.05 
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Table 16.  Descriptive statistics and bivariate correlations for the SURPs and drug use motives  

  1 2 3 4 5 6 7 8 M SD 

           

1. I/H --        2.29 .70 

2. AS .16 --       2.80 .65 

3. IMP .30** .26* --      2.70 .66 

4. SS .03 .04 .13 --     2.52 .75 

5. Social .16 .05 .33** .11 --    1.78 .82 

6. Cope w/ Anxiety .26** .11 .41** .16 .72** --   2.17 1.04 

7. Cope w/ Dep .28** .12 .42** .16 .72** .91** --  2.18 1.11 

8. Enhancement .15 -.01 .40** .14 .75** .79** .80** -- 2.43 1.14 

**p<.01, *p<.05 
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APPENDIX B 
 

FLORIDA STATE UNIVERSITY HUMAN SUBJECTS COMMITTEE APPROVAL  
 

 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

RE-APPROVAL MEMORANDUM 

 

Date: 1/7/2010 

 

To: Robert Schlauch 

 

Address: MC 4301 

Dept.: PSYCHOLOGY DEPARTMENT 

 

From: Thomas L. Jacobson, Chair 

 

Re: Re-approval of Use of Human subjects in Research 

Validation of the Substance Use Risk Profile Scale (SURPS) in Treatment Seeking Substance Abusers using 

Cue Reactivity Methodology 

 

Your request to continue the research project listed above involving human subjects has been approved by the 

Human Subjects Committee. If your project has not been completed by 12/8/2010, you are must request 

renewed approval by the Committee. 

 

If you submitted a proposed consent form with your renewal request, the approved stamped consent form is 

attached to this re-approval notice.  Only the stamped version of the consent form may be used in recruiting of 

research subjects. You are reminded that any change in protocol for this project must be reviewed and 

approved by the Committee prior to implementation of the proposed change in the protocol.  A protocol 

change/amendment form is required to be submitted for approval by the Committee. In addition, federal 

regulations require that the Principal Investigator promptly report in writing, any unanticipated problems or 

adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor are reminded of their 

responsibility for being informed concerning research projects involving human subjects in their department.  

They are advised to review the protocols as often as necessary to insure that the project is being conducted in 

compliance with our institution and with DHHS regulations. 

 

Cc: Alan Lang, Advisor 

HSC No. 2009.3280 
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APPENDIX C 
 

SAMPLE INFORMED CONSENT FORM 
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