
ABSTRACT 

SRIGLEY, GRACE LAUREL. The Theory of Planned Behavior and Nonmedical Use of 

Prescription Drugs. (Under the direction of committee chair Dr. Roger Mitchell.) 

 

Nonmedical use of prescription drugs (NMUPD) is a serious health concern, 

particularly among young adults (18-25). The theory of planned behavior has been a useful 

framework for predicting alcohol use among college students, but its extension to examining 

the role of normative beliefs regarding NMUPD has been more limited. A cross-sectional, 

quantitative study among college students (N=131) was conducted to examine perceived 

behavioral control (i.e., control over access; control over use), descriptive and injunctive 

normative beliefs, and personal attitudes toward use in predicting behavioral intentions to 

engage in NMUPD. Of particular interest was the role of injunctive normative beliefs adding 

additional predictive power beyond the contribution of descriptive normative beliefs. 

Separate hierarchical regression analyses were conducted to examine behavioral intentions to 

use prescription stimulants, CNS depressants, and opioids. Specifically, it was hypothesized 

that descriptive and injunctive normative beliefs would each explain unique variance in 

intentions to use prescription stimulants, CNS depressants, and opioids, controlling for other 

predictors included in the theory of planned behavior and covariates established in previous 

research. 

As bivariate predictors, descriptive normative beliefs predicted behavioral intentions 

across drug categories, explaining 10-26% of variance, and injunctive normative beliefs 

predicted behavioral intentions across drug categories, explaining 23-38% of variance. 

However, the hypotheses were only partially confirmed. When other predictors and 

covariates were included in the model, descriptive normative beliefs explained unique 



variance for stimulants, and injunctive normative beliefs explained unique variance for 

stimulants and CNS depressants. Descriptive normative beliefs, injunctive normative beliefs 

and personal attitudes towards use showed moderate intercorrelation. Overall, the models 

effectively predicted behavioral intentions, explaining a total of 50-56% of variance across 

drug categories.  The results supported the idea that injunctive normative beliefs as well as 

descriptive normative beliefs should be included in predictive models. The results also 

supported the theory of planned behavior as a model for the prediction of behavioral 

intentions to engage in NMUPD. 

The strengths of the current study included, a) the special care given to accuracy of 

measurement regarding prescription drugs, b) the examination of relationships across 

prescription drug categories instead of grouping each type of prescription drug in one broad 

category, c) careful operationalization of the variables representing components of the theory 

of planned behavior, and d) use of a social desirability scale to control for bias. The 

limitations of the study included, a) use of a convenience sample and selection bias due to the 

volunteer nature of the study, b) use of behavioral intentions as the dependent variable 

instead of nonmedical use of prescription drugs, and c) the focus on attitudes regarding only 

occasional use of prescription drugs, instead of use once or twice, occasional use, and regular 

use. Personal attitude toward use and perceived behavioral control over using both emerged 

as strong predictors of NMUPD across drug categories. Implications for future research are 

discussed. 
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Introduction 

Nonmedical use of prescription drugs (NMUPD), often referred to as prescription 

drug abuse, is the “use of a medication without a prescription, in a way other than as 

prescribed, or for the experience or feelings elicited (National Institute on Drug Abuse 

[NIDA], 2011). National surveys reveal that prescription medications are currently being 

misused at rates second only to marijuana among illicit drug use, and NMUPD has been 

associated with significant consequences such as increased treatment admissions, emergency 

room visits, and unintentional overdose mortality (NIDA, 2011). Drug poisoning is now the 

leading cause of injury-related deaths in the U.S., and nearly nine out of ten deaths associated 

with drug poisoning are caused by prescription drugs (Warner, Chen, Makuc, Anderson, & 

Miniño, 2011).  

More specifically, NMUPD refers to misuse of any one or combination of three 

categories of medications: a) stimulants, used to treat attention deficit disorders; b) central 

nervous system (CNS) depressants, used to treat anxiety and sleep disorders; and c) opioids, 

used to relieve pain. Results from national surveys indicate that 52 million people (20% of 

individuals over the age of 12) have engaged in NMUPD at least once (NIDA, 2011). An 

estimated 2.3 million Americans over the age of 12 engaged in NMUPD for the first time in 

2011 (Substance Abuse and Mental Health Services Administration, [SAMHSA], 2012). 

Compared to the 2.6 million Americans who used marijuana for the first time and the 4.7 

who used alcohol for the first time within the same year (SAMHSA, 2012), this estimate 

indicates that NMUPD is not a trivial matter. Overall, young adults (ages 18-25) reported the 
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highest rates of past month NMUPD, at an average of 5% (SAMHSA, 2012). Compared to 

rates of past month binge drinking (39.8%) and marijuana use (19%) among this group it 

may appear that NMUPD is relatively uncommon. However, rates of NMUPD are 

considerably higher than the 1.4% of young adults reporting past month use of cocaine 

(SAMHSA, 2012). 

It should also be noted that rates of past month NMUPD differ by drug category. For 

example, 1.4% of individuals ages 18-25 reported nonmedical use of prescription stimulants 

compared to 2.0% reporting nonmedical use of prescription CNS depressants, and 3.8% 

reporting nonmedical use of prescription opioids in the past 30 days (SAMHSA, 2013).  

Implications. The implications of these numbers are best understood in light of the 

potential health risks and adversities associated with NMUPD. Most concerning is the risk of 

mortality due to unintentional overdose. Overdose mortality associated with prescription 

opioids has increased fourfold since 1999 and has outnumbered overdose mortality 

associated with either cocaine or heroin combined (Centers for Disease Control and 

Prevention [CDC], 2011). Furthermore, when central nervous system (CNS) depressants are 

mixed with opioids, alcohol, or some over-the-counter cold and allergy medications, the 

combination can result in sudden fatalities due to respiratory failure (NIDA, 2011). This is 

particularly concerning in light of the findings that individuals who report NMUPD are also 

more likely to report the use of other drugs and heavy drinking (McCabe, 2005; McCabe, 

Knight, Teter, & Wechsler, 2005a; McCabe, Teter, & Boyd 2005b; McCabe, Teter, Boyd, 

Knight, & Wechsler, 2005c; NIDA, 2011).  
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Studies have also associated the risk of dependency or addiction with some prescription 

drugs. Although withdrawal symptoms from most prescription drugs are not life-threatening, 

abrupt cessation of barbiturates (a type of CNS depressant) can result in seizures and life-

threatening complications unless medical supervision is provided (NIDA, 2011). Opioid addiction 

can have severe long-term implications, and individuals using prescription opioids nonmedically 

may be at risk for addiction. For example, only 17% of patients receiving treatment for opioid 

addiction (n = 178) at a methadone maintenance treatment at the Center for Addiction and Mental 

Health in Ontario reported using only heroin, while 24% reported using only prescription opioids, 

and the rest had used a combination of heroin and prescription opioids (Brands, Blake, Sproule, 

Gourlay, and Busto, 2004). These findings indicate prescription opioids were part of the substance 

abuse of 83% of the individuals in this sample. 

National data on opioid addiction indicate trends that are also troubling. From 2002 to 

2011, the number of individuals who received treatment for prescription opioid dependency 

increased from 360,000 to 726,000. However, the number of treatment admissions for opioids in 

2011 represents a decrease of 35,000 from 2010, when the number of individuals receiving 

treatment was 761,000. This decrease in admissions coincides with the decrease in past year 

nonmedical use of prescription opioids, from 2.0 million in 2010 to 1.9 million in 2011 

(SAMHSA, 2012), suggesting that a decrease in use is associated with fewer treatment 

admissions.  

Increased awareness and prevention efforts such as prescription drug monitoring programs 

and reformulation of medications to make them more difficult to misuse have been associated 
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with lower rates of prescription opioid misuse (Cicero, Ellis, & Surratt, 2012). However, these 

lower rates of misuse have also been associated with an increase in use of heroin. Cicero and 

colleagues interviewed patients receiving treatment for opioid dependence and found that 

following the reformulation of the opioid OxyContin to make it more difficult to abuse, the 

percentage reporting OxyContin as the primary drug of abuse dropped from 35.6% to 12.8% 

within two years (p < .001). These numbers would appear promising until further examination. 

During the same time period, use of heroin nearly doubled in this sample. Interviews revealed that 

although 24% had found a way to get around the abuse-deterrent features and had continued to 

misuse OxyContin, 66% had switched to another opioid, which was most commonly heroin. 

These findings demonstrate that the depth and scope of this issue extend beyond the control of the 

manufacturers of these medications. In addition to comprehensive efforts to curb misuse and treat 

individuals suffering from addiction, prevention interventions are badly needed. 

Rates of NMUPD may appear small relative to alcohol and marijuana use, but the 

associated risks are significant and immediate adverse effects are comparable to those associated 

with alcohol. Effectively addressing the issue of NMUPD requires prevention strategies based on 

empirical research that sheds light on the factors contributing to initiation and use. 

Strategies for Prevention Of Substance Use 

Several substance abuse prevention strategies are currently being used and 

researchers are working to determine the most effective approach or combination of 

approaches. Traditional approaches to prevention have relied primarily on education and 

incorporated information dissemination, fear arousal, moral appeals, or affective education. 
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Psychosocial resistance skills take a different approach by attempting to build personal and 

social skills as well as resistance to peer influences. Research has indicated the least effective 

prevention strategies are those using only education or affective approaches (Lipp, 2011; 

Springer, Hermann, & Sambrano, 2002) and the psychosocial approach is typically more 

effective than the traditional approach (Skiba, Monroe, & Wodarski, 2004). A review of 

prevention approaches in Australia showed that interventions using a social influence 

approach showed promise in reducing alcohol and drug use (Teeson, Newton, & Barrett, 

2012). In the United States, interventions focusing on social learning and behavioral skills 

have also shown significant reductions in alcohol misuse among students age eighteen and 

under, whereas interventions focusing on knowledge, attitudes and beliefs have not shown 

statistically significant results (Lipp, 2011). It has been argued that informational 

interventions may increase knowledge and change attitudes, but are still not sufficient to 

change behavior (Botvin & Griffin, 2007). 

In contrast to universal prevention approaches, some strategies attempt to identify risk 

and protective factors, often targeting individuals who are classified as “at risk.” These 

approaches may be family-focused, and attempt to decrease aggressive behavior, strengthen 

family bonds, and enhance children’s social and cognitive skills. However, most of these 

studies have only shown a decrease in aggressive behavior (Spoth, Greenberg, & Turrisi, 

2009). Although aggressive behavior is a risk factor for later alcohol use, very few studies 

have demonstrated a decrease in alcohol use, in part because this approach is often targeted at 

families with preschool-aged children and long-term data is unavailable. However, some 
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interventions with elementary school children have demonstrated a delay in initiation, and a 

reduction in teenage years. One example of this type of intervention is the Strengthening 

Families Program, which has been shown to reduce rates of initiation and lifetime use and 

risky drinking (Pentz, Trebow, Hansen, & MacKinnon, 1990). 

Other approaches targeting “at risk” individuals have begun to focus on harm 

reduction rather than abstinence. For example, the Brief Alcohol Screening and Intervention 

for College Students (BASICS) has shown that brief interventions using personalized 

feedback have been associated with long-term reductions in problematic alcohol use (Baer, 

Kivlahan, Blume, McKnight, & Marlatt, 2001). Although these strategies may show promise, 

prevention efforts are not limited to those focusing on individuals labeled “at risk”. 

Other strategies take a universal approach, utilizing community resources to prevent 

substance use in the general population, often at key transition points such as the transition 

from primary to secondary education. These strategies might include changing policy, 

strengthening efforts to prevent underage alcohol sales, community-wide awareness or mass-

media programs, or reducing the density of alcohol outlets. Strategies such as reducing sales 

to minors, reinforcing identification checks, and reducing community tolerance for sale of 

alcohol to underage individuals have shown an effect, although results are somewhat mixed 

due to limited data on alcohol use outcomes, and these studies are often not generalizable due 

to the focus on only one or a few communities (Spoth et al., 2009). 

School-based interventions also take a universal approach, often attempting correct 

misperceptions in normative beliefs, build life skills, peer refusal skills, and peer 
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relationships. These studies have been shown to reduce aggression and disruptive behavior, 

early initiation, and progression of substance use in adolescents. For example, the Keepin’ it 

Real Program has shown lower increases in alcohol use over time (Hecht, Marsiglia, Elek, 

Wagstaff, Kulis, Dustman, & Miller-Day, 2003). Another promising school-based 

intervention is the Project Toward No Drug Abuse Program, which has shown reduced levels 

of alcohol use at baseline and follow-up one year later, as well as reductions in quantity of 

alcohol use at 22 month follow-up (Sussman, Dent, & Stacy, 2002). The Life Skills Training 

program focuses on a variety of factors, including sociocultural, family, social environment, 

cognitive, psychological, and personal and social competence skills. This approach has 

shown reductions ranging from 44-67% in alcohol, marijuana, and tobacco use (Botvin & 

Kantor, 2000). 

Peer influence is one important factor that has contributed to the overall success of 

school-based interventions. Previous studies have consistently identified a relationship 

between perceived peer attitudes and individual students’ personal attitudes and behaviors 

(e.g., Sawyer & Stevenson, 2008) and prevention strategies such as the social norms 

approach often attempt to address this influence. The social norms approach to prevention is 

particularly relevant to the current study due to its focus on the influence of normative 

beliefs. 

The social norms approach is generally school based, universal, and most commonly 

used with adolescents and college students in regard to substance use prevention, but the 

basic model behind the approach has also been used to predict a variety of behaviors across 
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all ages, such as exercising after pregnancy, participating in an election, committing traffic 

violations (Ajzen, 1991), using marijuana (Conner & McMillan, 1999), physical activity, 

smoking cessation, use of public transportation, recycling, use of illicit drugs, and condom 

use (for a review, see Armitage & Conner, 2001). This framework addresses individual 

attitudes and beliefs and how those are influenced by the social environment as it is 

perceived by the individual. This approach has a long history of use, and has been researched 

and examined in depth with regard to a variety of behaviors. Most research on social norms 

and substance use has focused on alcohol. However, the social norms approach is not limited 

to the study of alcohol use, and can be applied to any type of substance use (Akers, 1998, 

Berkowitz, 2004).  

This paper will address the key components and theoretical basis associated with the 

social norms approach in an attempt to answer the question of whether this approach is 

appropriate for prevention of NMUPD, and in particular whether a social norms approach to 

prevention can be expected to effectively reduce rates of NMUPD from a theoretical basis. In 

the following section, the theory, as well as the progression of the theory supporting the 

social norms approach will be reviewed. The most relevant components, as well as research 

supporting key distinctions that have been made regarding these components will also be 

presented. 

The Social Norms Approach to Prevention: Theory and Components 

Several models have also been established to explain and predict behavior based on 

information or beliefs and each of these models has overlapping characteristics. For example, 
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Bandura’s (1977) social cognitive theory incorporates self-efficacy (perceived behavioral 

control) and behavioral beliefs, as well as expectancies. The health belief model (Rosenstock, 

Stretcher, & Becker, 1994) incorporates behavioral beliefs and self-efficacy as well as 

perceived risk and perceived severity of the consequences. The theory of planned behavior 

also incorporates perceived behavioral control and behavioral beliefs, as well as attitude 

toward use and normative beliefs. The use of these constructs across theories has resulted in a 

variety of measures, and operationalization of each variable has been somewhat inconsistent 

across studies. Although many studies have examined components of these theories, studies 

grounded in a single theory, and using definitions explicitly linked to that theory are not 

always the standard. In order to address this limitation, this paper will begin by addressing 

the progression of the theory behind the social norms approach to prevention. 

Theory of reasoned action. The basis for the social norms approach originated with 

the theory of reasoned action (Fishbein & Ajzen, 1975), which proposed that an individual’s 

attitude toward a behavior, combined with the subjective norm would predict intention and 

behavior (figure 1). Personal attitude toward a behavior and subjective norms are both 

influenced by individual beliefs. An individual’s beliefs regarding the consequences or 

rewards associated with a behavior determine that individual’s attitude toward that behavior. 

An individual’s beliefs regarding social pressure to perform or not perform a behavior 

determine the subjective norm regarding that behavior. By influencing personal attitude and 

subjective norm (or perception of the norm), both of these types of beliefs determine the 

individual’s intention to perform or not perform the behavior. The theory of reasoned action 



10 

 

 

 

 

was based on the assumption that intention to perform a behavior determines performance of 

the behavior.  

 

 

 

 

 

Figure 1. Theory of Reasoned Action (Fishbein & Ajzen, 1975). 

 

 

 

Key Terms (Fishbein & Ajzen, 1975). 

Behavioral belief – an individual’s belief that a behavior will result in a given outcome. 

Attitude toward behavior - the positive or negative affective value an individual places on 

the performance of a behavior, determined by behavioral beliefs.  

Normative belief - the individual’s perception of the expectations of significant 

others/referents (e.g., spouse, family, friends) toward a behavior, in terms of whether the 

person should or should not perform the behavior.  
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Subjective norm - perception of the social pressure to engage or not engage in a behavior, 

determined by normative beliefs, which are weighted by motivation to comply with specified 

referent. 

Control beliefs – the perception of factors that may facilitate or impede performance of the 

behavior 

Perceived behavioral control- perception of ability to perform a given behavior, determined 

by control beliefs. 

Intention – readiness to perform a given behavior, the immediate antecedent of behavior.  

Theory of Planned Behavior. Intention does not always predict behavior, 

particularly concerning behaviors that are difficult to carry out, such as maintaining an 

exercise regimen. Failure to consistently predict behavior by intention alone led to 

modification of the theory. In 1985, Ajzen introduced the theory of planned behavior as an 

extension of the theory of reasoned action, including perceived behavioral control as an 

additional predictor in the model (figure 2). Although the predictive ability of perceived 

behavioral control varies across situations and behaviors, perceived behavioral control has 

been found to predict behavioral intentions (e.g., Collins & Carey, 2007) as well as behavior 

(e.g., Johnston & White, 2003). 

According to the theory of planned behavior, behavior can be predicted by both a 

person’s perceived behavioral control and intention to engage in the behavior (Ajzen, 1991). 

Intentions can be predicted by three distinct concepts: attitude toward the behavior, 

subjective norm, and perceived behavioral control. Although each plays an important role, 
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the unique predictive ability of these three variables is expected to vary across situations and 

behaviors. The most current extension of this theory is referred to as the theory of reasoned 

action, and has been modified to include background factors in the individual, social, and 

informational domains (Fishbein & Ajzen, 2010). This version of the theory also includes 

actual control as a predictor to address skills and environmental factors outside of the 

individual’s perception. For the purposes of this study, the model associated with the theory 

of planned behavior will be used. 

 

 

 

 

 

Figure 2. The theory of planned behavior (Armitage & Conner, 2001). 

 

 

 

Subjective norms and normative beliefs. Subjective norms are formed on the basis 

of normative beliefs. Normative beliefs were originally defined broadly as “beliefs that 

certain referents think the person should or should not perform the behavior in question” 

(Fishbein and Ajzen, 1975, p. 16). Further research led to the conceptualization of two 
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distinct types of normative beliefs, injunctive and descriptive (Cialdini, Reno, & Kallgren, 

1990).  

Injunctive normative beliefs refer to the original definition of normative beliefs, or 

the subject’s belief that a particular referent individual or group thinks the subject should or 

should not perform the behavior of interest (Fishbein & Ajzen, 2010). Only currently salient 

referents or groups are expected to influence the person’s injunctive normative belief. The 

first important consideration when operationalizing injunctive normative beliefs is the 

perceived approval (or disapproval) of the referent, or the perception that the referent thinks 

he or she should (or should not) perform the behavior. The second important consideration is 

the actual salience of the referent, which can be addressed by asking the subject to rate his or 

her motivation to comply with that referent, or by using a reference group with established 

salience to the subject. 

Descriptive normative beliefs were later added to the construct of normative beliefs 

(e.g., Cialdini et al., 1990) to address behaviors, or perceptions of what others actually do, 

rather than attitudes, or what others feel. This component is based on the pressure one might 

feel due to the perception that other important referents are engaging in a behavior. In 

research on alcohol use, descriptive normative beliefs are operationalized as the individual’s 

perception of how frequently significant others consume alcohol and how many drinks are 

consumed. Both of these types normative beliefs are believed to determine the perceived 

social pressure an individual feels to engage or not engage in a behavior (Fishbein & Ajzen, 

2010). 
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Peer norms reference group. Consistent with the premise that the salience of the referent 

should be taken into account, research has indicated that normative beliefs are more influential the 

more proximal the reference group. Normative beliefs regarding a close friend are expected to be 

stronger predictors of alcohol use than normative beliefs regarding the typical student. For 

example, Korcuska and Thombs (2003) conducted a canonical correlation analysis with 640 

undergraduates and found that descriptive normative beliefs regarding the typical student 

accounted for only 14% of the variance in alcohol use compared to 48.3% using close friends as 

the reference group. Mallett, Bachrach, and Turrisi (2009) found that descriptive normative beliefs 

regarding the typical student did not significantly predict weekly, weekend, or peak drinking, 

compared to descriptive normative beliefs regarding closest friends (β = .30-.52, p < .01). These 

studies reinforce the theoretical basis for taking into account the salience of the reference group 

when measuring normative beliefs. 

Unique effects of injunctive and descriptive normative beliefs. Although social norms 

interventions most commonly attempt to change descriptive normative beliefs and injunctive 

normative beliefs are less frequently addressed, both have demonstrated a unique association with 

alcohol use and a complete measure of normative beliefs will include both. Inconsistencies in the 

relative strength of each type of normative belief also suggest these components should be 

examined separately. It has been suggested that inconsistencies in research on norms and alcohol 

may be at least partially due to the limited focus on descriptive norms and the exclusion of 

injunctive norms (Thombs & Hamilton, 2002). Both injunctive and descriptive normative beliefs 

are relevant to social norms strategies not only because they are associated with behavior, but 
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more importantly, because they are often an inaccurate perception of the actual norm and are also 

somewhat malleable. 

Misperceptions in normative beliefs. The reason normative beliefs are central to 

social norms prevention interventions among college students is that perceptions of peer 

attitudes and behaviors regarding alcohol consumption have consistently been found to be 

inaccurate (Baer, Stacy, & Larimer, 1991; Perkins & Berkowitz, 1986; Borsari & Carey, 

2001). When referring to a behavior that is generally considered undesirable in society such as 

substance use, these misperceptions may include (a) that peers are more approving of the behavior 

than the individual is, (b) that peers engage in the behavior more often than the individual does, (c) 

that peers are more approving than they actually are, and (d) that peers engage in the behavior 

more than they actually do (Borsari & Carey, 2001; Borsari & Carey 2003). Social norms 

prevention strategies look for misperceptions between normative beliefs and the actual norm 

and then attempt to correct those misperceptions in order to influence personal attitudes and 

change behavior. 

One reason social norm prevention strategies target misperceptions is because research 

also indicates that misperceptions are associated with alcohol use (e.g., Perkins & Berkowitz, 

1986). Individuals who perceive others as drinking more often and in greater quantities and who 

perceive their peers as holding a more permissive attitude toward drinking may be more likely to 

conform to the perceived norm and behave in a similar manner (Borsari & Carey, 2001). The 

desire or tendency to conform to a misperceived norm can encourage a person to initiate behavior 

that is inconsistent with his or her beliefs, or discourage individuals from expressing attitudes that 
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are inconsistent with the misperceived norm (Berkowitz, 2003). For example, by revealing to 

individuals that their peers engage in NMUPD less than they perceive and are less approving of 

NMUPD than perceived, this strategy would motivate the individual to adjust his or her attitude in 

a more conservative direction and reduce that individual’s likelihood of engaging in the behavior. 

Proponents of this strategy believe this is the process through which misperceptions are corrected 

and substance use is reduced (e.g., Perkins, 2003). It is important to note the significance of the 

relationship between normative beliefs and personal attitude toward a behavior. Personal attitude 

is a strong predictor of behavioral intention and behavior, but interventions that fail to address 

personal attitude toward the behavior may successfully correct misperceived normative beliefs and 

yet have a limited effect on behavioral intention and behavior if personal attitudes are not affected 

by the intervention.  

Attitude toward use. According to the theory of planned behavior, personal attitude has 

long been considered one of the primary determinants of behavioral intention and behavior. 

Attitudes are influenced by behavioral beliefs, or the beliefs people hold about the positive or 

negative consequences associated with the associated behavior. Behavioral beliefs are believed to 

influence attitudes in terms of the negative or positive evaluation they hold toward the behavior 

(Fishbein & Ajzen, 2010). Research indicates attitudes should be conceptualized as bipolar and 

evaluative, so that they range from positive to negative with a neutral point (Fishbein & Ajzen, 

2010). For example, the use of bipolar adjective scales is recommended, such as “wise-foolish, 

enjoyable-unenjoyable, desirable-undesirable, good-bad, or pleasant-unpleasant” (Fishbein & 

Ajzen, 2010, p. 78). These can also be distinguished by either instrumental (cognitive): wise-
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foolish, or experiential (affective): pleasant-unpleasant terms, but in order to assess attitude, an 

affective component must be included.  

Perceived behavioral control. It is also important to acknowledge that perceived 

social pressure and personal attitude are not the only determinants of behavior. The degree to 

which people believe they are capable of a behavior and the extent to which they feel they 

have control over performance of the behavior are also expected to predict behavior 

(Fishbein & Ajzen, 2010). These perceptions make up the construct of perceived behavioral 

control, which has been found to predict alcohol use (Schlegel, D’Avernas, Zanna, 

DeCourville, & Manske, 1992). Perceived behavioral control includes both self-efficacy 

(Bandura, 1977) and controllability. These two components have been established as 

conceptually distinct and unique predictors of behavior (Ajzen, 2002). Self-efficacy (i.e., 

perceived behavioral control over obtaining) refers to the perception of how easy it would be 

to perform the behavior. Controllability (i.e., perceived behavioral control over using) refers 

to the perception that performance of the behavior is within the control of the individual, or a 

sense of autonomy regarding the behavior. Although perceived behavioral control is an 

important determinant of behavioral intentions and behavior, it is not generally addressed in 

social norms prevention strategies. However, including this variable as a component of the 

model is expected to contribute to the prediction of behavior in general and result in a more 

accurate estimation of the influence of normative beliefs. 

Behavioral intentions. Finally, behavioral intentions are the motivation, plan, or 

decision to engage in the behavior. Intentions are expected to mediate the influence of 
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attitude, subjective norm, and perceived behavioral control on behavior. Behavioral 

intentions, along with perceived behavioral control, are the most proximal determinants of 

behavior. In order to predict behavior, the indicators used to assess behavioral intentions 

must be as directly comparable with the behavior of interest as possible (Fishbein & Ajzen, 

2010). For example, to predict nonmedical use of prescription opioids, questions should be 

designed to ask whether the subject intends to take prescription opioids nonmedically in the 

near future, rather than whether the subject intends to abuse drugs in general sometime in the 

next few years.  

These components make up the theory of planned behavior, and each component 

plays a role in predicting behavior. The relative strength of each component is expected to 

vary depending on the behavior of interest and the context. Individually, each component 

may demonstrate a relatively large or small effect in predicting behavior, depending on the 

circumstances. For example, perceived behavioral control might be measured by asking 

subjects to indicate how easy it would be for them to obtain prescription drugs to use 

nonmedically, but by itself this indicates very little about the subjects’ intention of engaging 

in NMUPD. Because the role of each component is expected to vary, the strength of a single 

predictor does not necessarily represent the quality of the model. However, the quality of the 

theory can be evaluated by studies incorporating the entire model, or by meta-analyses of 

studies looking at components of the model. 

Evaluation of the model. As one of the primary models for predicting behavior in 

the social sciences, numerous studies have used the theory of planned behavior to examine a 
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wide range of behaviors among college students. For example, recent studies have 

demonstrated the efficacy and validity of the theory of planned behavior in regard to 

behaviors such as problem gambling (Wu & Tang, 2012), sleep habits (Knowlden, Sharma, 

& Bernard, 2012), helmet use (Ross, Ross, Farber, Davidson, Trevino, & Hawkins, 2011), 

risky credit behaviors (Xiao, Tang, Serido, & Shim, 2011), binge drinking (Elliott & 

Ainsworth, 2012; Todd & Mullan, 2011), and study abroad intentions (Schnusenberg, Jong, 

& Goel, 2012). Meta-analyses including studies across a variety of behaviors provide some 

insight regarding the ability of the model to predict behavioral intentions and behavior. 

In a meta-analysis of 161 studies assessing a variety of behaviors and conducted before 

1998, Armitage and Conner (2001) determined that attitudes, normative beliefs, and perceived 

behavioral control together explained 39% of the variance in behavioral intentions, and 27% of the 

variance in behavior. Behaviors of interest varied considerably (e.g., recycling household 

newspapers, use of condoms, or participation in cancer-screening). It should be noted that only 

injunctive normative beliefs were evaluated in this meta-analysis, and descriptive normative 

beliefs were not examined. Across studies, injunctive normative beliefs explained 12% of the 

variance in behavioral intentions. Although including descriptive normative beliefs could have 

added to the predictive ability of the model, this analysis generally indicated the theory of planned 

behavior provides an effective model for the prediction of intentions and behaviors. 

However, previous reviews have also been criticized for using methods that may 

downplay the apparent strength of these relationships. The first criticism has been that 

reviews have used studies in which the components of the model were not accurately 
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operationalized. For example, measuring attitudes with belief-based statements, which 

measure subjects’ agreement with a statement, do not indicate whether the subject holds a 

favorable or unfavorable attitude toward the behavior. A person can agree that binge drinking 

is a foolish activity, but also hold a favorable attitude toward binge drinking and have 

behavioral intentions to binge drink. The second criticism is that previous reviews have based 

their conclusions on a majority of studies that only addressed select components of the model 

and not all of the necessary components as would be needed for a complete and valid test of 

the theory.  

Conducting their own review including only studies meeting their standards for 

accuracy, Fishbein & Ajzen (2010) determined that attitudes, normative beliefs, and 

perceived behavioral control explained 39-77% of the variance in behavioral intentions. 

Studies that did not address all of the components, and studies that utilized belief-based 

measures of the predictors were excluded. Because of the strict criteria, this review was 

based on a small number of studies and a limited range of behaviors. Relatively few studies 

have examined all components of the model simultaneously while accurately operationalizing 

each component according to theory. Fewer still have done so regarding undesirable behaviors, 

and according to the review conducted by Fishbein and Ajzen (2010), only one study could be 

found meeting these criteria with college students. This study (Armitage, Norman, & Conner, 

2002) examined binge drinking and found that attitude toward use ( = .35, p < .001), injunctive 

normative beliefs ( = .21, p < .01) and perceived behavioral control ( = .33, p < .001), along 
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with a variable assessing belief in the power of others to influence their health ( = .18, p < .05) 

explained 54% of the variance in behavioral intentions to binge drink. 

Although the theory has demonstrated good predictive ability overall, before attempting to 

justify the social norms approach to prevention based on the theoretical constructs and 

relationships associated with the theory, the specific components associated with social norms 

prevention strategies should be examined in relation to NMUPD. Social norms prevention 

strategies implementing these components may not demonstrate the desired effects if they are not 

consistent with the theoretical constructs.  

Evaluation of social norms prevention strategies. Although not the only theory to 

inform social norms prevention interventions, the theory of planned behavior is central to this 

approach due to its focus on normative beliefs. Many interventions have demonstrated significant 

effects, but social norms strategies to reduce substance use among college students have also been 

criticized for not consistently demonstrating effects to the degree anticipated.  Many of these 

interventions have diverged in small but significant ways from the theory supporting the strategy, 

which may account for these inconsistencies. 

In a review of the research on social norms, Berkowitz (2004) provided the following 

conclusions. First, misperceptions have been consistently seen in the college community. 

Undergraduate and graduate students, faculty, staff, and student leaders have all reported 

perceptions that students drank more and had more permissive attitudes toward alcohol use than 

the rates of drinking and attitudes toward use actually reported by the students. These 

misperceptions were apparent concerning a variety of behaviors, including alcohol, marijuana, and 
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other drug use. Second, misperceptions in peer norms regarding alcohol use have been 

consistently associated with personal use of alcohol. Finally, several interventions using the social 

norms approach have shown reductions in rates of alcohol use, indicating that the social norms 

approach is an effective strategy for prevention.  

It should be noted that the social norms approach is not without criticisms. Moreira, Smith, 

and Foxcroft (2009) conducted a review of social norms interventions geared toward reducing 

drinking in college students to conclude that although some interventions showed promise in 

reducing alcohol abuse, other interventions were not effective overall. For example, interventions 

delivered using the internet, computers, or individual face-to-face interviews showed reductions in 

short term alcohol frequency and quantity of use. Group interventions showed reductions in short 

term quantity but not frequency of alcohol use. Group and web-based interventions also showed 

changes in short term drinking norms. However, the number of studies included in each 

comparison group for each relevant outcome was at most five studies and for every condition 

under which no effect was found, only one to four studies was relevant.  

Additionally, despite meeting the criteria established for this meta-analysis (e.g., random 

assignment), most of the studies included did not address injunctive norms and only provided 

feedback regarding descriptive norms. Type of normative feedback (injunctive, descriptive, or 

both) was also not examined as a condition in this meta-analysis. However, this may be an 

important distinction to make, as discussed above. Intuitive logic suggests that descriptive norms 

should suffice for a social norms intervention, as it is presumed that if peers are engaging in a 

behavior, they must also approve of the behavior. However, in terms of normative feedback, a 
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message regarding peer behavior may not be as effective as a message addressing peer 

disapproval. Research examining this distinction is still needed. 

Considering the wide range of behaviors included in this analysis, this suggests that 

although the theory behind the social norms strategy appears sound, inconsistencies in 

implementation may interfere with success. More detailed exploration of the relationship between 

normative beliefs and behavioral intentions may provide much needed clarification. These 

relationships are vital to the success of social norms prevention strategies, as the process of 

correcting misperceptions will only lead to a reduction in initiation and use if normative 

beliefs are associated with personal attitudes and behavioral intentions. Although research on 

NMUPD has not thoroughly examined these relationships, research regarding alcohol use can 

provide a general framework to serve as a starting point. 

Research on Alcohol Use and Normative Beliefs 

Normative beliefs as predictors of alcohol use and behavioral intentions. As the 

primary variable of interest for social norms prevention strategies, normative beliefs have 

been the focus of numerous studies. The relationship between normative beliefs and 

individual drinking behavior among college students has been established as an important 

relationship for decades (Perkins & Berkowitz, 1986; Perkins & Wechsler, 1996; for a 

review, see Borsari & Carey, 2001). Although research has demonstrated the importance of 

normative beliefs, results have also showed inconsistencies, indicating the relationship 

between normative beliefs and alcohol use is complex. The following studies will illustrate 
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some of these complexities, and at the same time serve as a foundation for exploring similar 

relationships in regard to NMUPD. 

Among college students, normative beliefs have demonstrated a unique relationship with 

alcohol use. Controlling for motives, expectancies, and personality characteristics such as 

impulsivity and sensation-seeking, normative beliefs have been found to independently predict 

variance in alcohol use. For example, Wood, Nagoshi, and Dennis (1992) found that normative 

beliefs explained 10% of the variance in alcohol use among college students (FΔ = 19.23, p < 

.001), controlling for gender and personality. Normative beliefs, personality variables, alcohol 

expectancies, and motives explained 58% of the variance in alcohol use. The measure of 

normative beliefs in this study used a question that assessed a combination of injunctive and 

descriptive normative beliefs by asking subjects to indicate the amount of alcohol several referents 

would consider an “appropriate” amount for the subject to consume each month ( = .83). This 

measure addressed approval regarding the behavior (injunctive norms), as well as a measure of 

quantity (descriptive norms), but by combining these into one variable, did not address the unique 

role of each. Salience of the referents was not addressed, which is another measurement 

characteristic that might have reduced the strength of the relationship observed. Despite these 

limitations, this study found a unique relationship between normative beliefs and alcohol use. 

More specifically, descriptive normative beliefs also demonstrate a unique 

relationship with alcohol use. For example, Werner, Walker, and Greene (1996), examined 

descriptive normative beliefs regarding best friends, perceptions of best friends’ tobacco use, 

subjects’ scores on a questionnaire used to screen for alcoholism, and subjects’ scores on a 
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questionnaire used to screen for alcohol abuse. Together these predictors assessed during the first 

year explained 33% of the variance in alcohol use at junior year follow-up, and the same measures 

assessed at junior year explained 50% of the variance in alcohol use. Although descriptive 

normative beliefs measured during the first year predicted unique variance in alcohol use at junior 

year follow-up (β = .180, p < .05), a shorter time interval demonstrated a stronger relationship. 

The measure of descriptive normative beliefs taken at junior year was a stronger predictor of 

alcohol use during junior year (β = .365, p < .0001) compared to the measure taken at first year. 

This study did not address injunctive normative beliefs, which may have added to the predictive 

ability of the model, but demonstrated that descriptive normative beliefs regarding salient referents 

are relatively strong predictors of alcohol use when measured within the same time period as the 

behavior of interest.  

Other research has shown that when injunctive and descriptive normative beliefs are 

examined separately, each demonstrates a unique relationship with alcohol use. Neighbors, Lee, 

Lewis, Fossos, and Larimer (2007) used simultaneous regression to determine the effect of 

alcohol expectancies, drinking motives, descriptive normative beliefs, and injunctive 

normative beliefs on alcohol use. Descriptive normative beliefs regarding the typical student 

independently predicted alcohol use (β = .34, p < .001), with a large effect size (d = .84). 

Injunctive normative beliefs regarding friends also independently predicted alcohol use (β = .18, p 

< .001), although this relationship was not as strong. The effect size for injunctive normative 

beliefs (d = .39) was also smaller than the effect size for descriptive normative beliefs. Of the 

types of motives included in the analysis, only enhancement, (β = .16, p < .001) and conformity 
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motives, (β = -.11, p < .01) significantly predicted alcohol use, showing small to medium effect 

sizes (d = .21-.29). Social motives, coping motives, and positive expectancies were not significant 

in the regression. In this study, descriptive normative beliefs were the strongest predictors of 

alcohol use, followed by Greek membership, gender, and injunctive normative beliefs.  

However, other studies have suggested that injunctive normative beliefs may be 

stronger predictors of alcohol use than descriptive normative beliefs. For example, Wood, 

Read, Palfai, and Stevenson (2001) used structural equation modeling to examine alcohol offers, 

alcohol expectancies, descriptive normative beliefs regarding the typical student, and injunctive 

normative beliefs regarding close friends as predictors for alcohol use. Each factor was directly 

associated with alcohol use, and the model explained 47.1% of the variance in alcohol use. 

Injunctive normative beliefs ( = .45, p < .001) and descriptive normative beliefs ( = .18, p < .01) 

each demonstrated a direct effect on alcohol use. In contrast to Neighbors et al. (2007), it would 

appear that injunctive normative beliefs are the strongest predictors of alcohol use among college 

students.  

When examined more closely, injunctive and descriptive normative beliefs demonstrate a 

complex relationship with alcohol use. For example, Larimer et al. (2004) conducted a 

longitudinal study with first year members of Greek organizations. At baseline, descriptive 

normative beliefs regarding other members of their pledge predicted subjects’ alcohol 

consumption, p < .001, explaining 14% of the variance FΔ(1, 567) = 106.85, p < 

.001. Injunctive normative beliefs measured at baseline regarding subjects’ sorority or 

fraternity did not significantly predict baseline alcohol consumption. At one-year follow-up, 
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baseline drinking was the strongest predictor of current drinking, (p < .001). However, 

controlling for gender, baseline drinking, and descriptive normative beliefs, injunctive 

normative beliefs measured at baseline predicted current drinking at follow up, (p < 

.01), FΔ(1, 392) = 7.04, p < .01, explaining an additional 2% of the variance. Descriptive 

normative beliefs, also measured at baseline, did not significantly predict alcohol use at 

follow up. Although it would also be useful to know if normative beliefs measured at follow 

up would demonstrate similar relationships (i.e., if current injunctive normative beliefs would 

and descriptive normative beliefs would not predict current alcohol use), these findings 

suggest that the relative influence of descriptive and injunctive normative beliefs may vary 

over time and it is important to measure both. 

Additionally, it appears that injunctive and descriptive normative beliefs may interact. Lee 

et al. (2007), found that controlling for gender, ethnicity, residence, grade point average, and 

Greek membership, descriptive normative beliefs regarding close friends explained unique 

variance in alcohol use (β = .46, p < .001), as did injunctive normative beliefs regarding close 

friends (β = .07, p < .01). Along with drinking motives (β = .27, p < .01), these variables explained 

55% of the variance in alcohol use. Injunctive normative beliefs were measured using four items 

that asked the subjects how much their closest friends approved of drinking every weekend, 

drinking daily, driving after drinking, and drinking enough to pass out. 

In the same study (Lee et al., 2007), although injunctive normative beliefs seemed to 

have only a small effect on alcohol use, further analyses revealed an interaction. The 

relationship between descriptive normative beliefs and alcohol use was stronger among 
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participants reporting higher injunctive normative beliefs (β = .42, p < .001; d = 0.93) than 

lower injunctive normative beliefs (β = .29, p < .001; d = 0.49). In other words, the effect of 

descriptive normative beliefs was stronger among individuals who believed their peers were 

more approving of risky drinking. This finding is supported by the theory of normative social 

behavior (Rimal & Real, 2005) and consistent with previous research, (Lapinski & Rimal, 

2005; Rimal & Real, 2003, 2005). This interaction suggests that both injunctive and 

descriptive norms are important components of normative beliefs, but may play a 

complicated role in their influence on behavior. 

Other studies indicate that the way normative beliefs are operationalized can influence the 

strength of the relationships observed. More specifically, measures of injunctive normative beliefs 

will demonstrate better predictive ability when the salience of the referent is taken into account. 

Rimal and Real (2005) used hierarchical regression to examine the role of normative beliefs on 

behavioral intentions to consume alcohol. Controlling for age of first drink, gender, Greek 

membership, and perceived behavioral control, descriptive normative beliefs regarding the typical 

student explained an additional 6% of the variance, (β = .25, p < .001), and injunctive normative 

beliefs explained an additional 2.2% of the variance in the next block, (β = .15, p < .001). One 

possible explanation for this relatively weak relationship between injunctive normative beliefs and 

behavioral intentions may have been the questions used. The measure assessing injunctive 

normative beliefs combined questions asking participants for their own approval as well as how 

approving society in general, their university administration, and most people in general would be 

about the typical student drinking every weekend. Furthermore, all four injunctive norm items 
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only referred to alcohol use by the typical student rather than the subjects’ alcohol use, and did not 

reference approval of close friends, all of which may have reduced the predictive ability of the 

measure.  

A later study, also conducted by Rimal (2008) indicated that injunctive normative beliefs 

demonstrated a stronger effect on behavioral intentions to consume alcohol when referencing 

more salient referents. In the first of two analyses, controlling for gender and Greek membership, 

descriptive normative beliefs regarding the typical student explained 8.3% of the variance (β = 

.29, p < .001). Injunctive normative beliefs regarding the typical student (as measured in Rimal 

and Real, 2005) explained an additional 11.6% of variance (β = .35, p < .001). In the second 

analysis, a different measure of injunctive normative beliefs demonstrated a stronger relationship 

than the previous measure. This measure asked participants to report the degree to which 

significant others would approve or disapprove of the individual’s consumption of alcohol, which 

is a more accurate definition according to theory (Cialdini et al., 1990; Fishbein & Ajzen, 1975; 

Fishbein & Ajzen, 2010). Controlling for gender, Greek membership, and descriptive normative 

beliefs, this measure of injunctive normative beliefs explained an additional 17% of the variance 

in behavioral intentions (β = .43, p < .001). Although perceived behavioral control was not 

included in the analyses in this second study, which does not allow direct comparison to the 

previous study by Rimal and Real (2005), this second study demonstrated that a measure of 

injunctive normative beliefs that addresses salient referents and refers to the participant as the 

subject is capable of demonstrating a stronger relationship than a measure addressing only the 

typical student and referents such as “society in general.” 
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 Borsari and Carey’s (2003) meta-analysis also indicated that normative beliefs regarding 

more distal reference groups (i.e., “farthest away from the participant”) were associated with 

greater misperceptions (Z = 3.589, p = 1.66D – 4) than normative beliefs regarding more proximal 

reference groups (i.e., “nearest to the participant”). Although the conceptual difference between 

proximity and salience should be noted, as proximity is not necessarily equivalent to salience, the 

results of this meta-analysis also indicate that the degree to which the referent is important to the 

subject should be taken into account. People’s judgments may be more accurate regarding the 

attitudes and behaviors of more salient referents (e.g., close friends) than those less important to 

them (e.g., typical students), but the more salient referents are the most influential. This does not 

necessarily mean that a social norms intervention will not be effective, but it does imply that the 

normative beliefs of salient referents are especially important to measure. 

Overall, these studies indicate that normative beliefs play a distinct role in drinking 

behaviors, but the way they are measured and analyzed can influence how effectively they predict 

behavior. Specifically, injunctive and descriptive normative beliefs are both important in 

predicting drinking behavior, and are best measured separately. Also, when assessing normative 

beliefs, the degree to which the reference group is important to the subject should be taken into 

account.  

Misperceptions in normative beliefs and alcohol use. Research has also 

demonstrated that misperceptions in normative beliefs are associated with alcohol use. In one 

of the most influential studies relative to the origin of this approach, Perkins and Berkowitz (1986) 

used standard multiple regression to examine attitudes, misperceptions, and alcohol use in a 
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sample of college students (n = 1,116). Misperceptions in peer attitudes toward drinking predicted 

alcohol use (β = -.20, p < .001), meaning a greater discrepancy between perceived and actual 

norms was associated with more alcohol use. This finding was followed by decades of research 

looking at the role of normative beliefs in substance use. 

Injunctive normative beliefs may be stronger predictors of misperceptions than descriptive 

normative beliefs, making them especially relevant for social norms prevention strategies. Borsari 

and Carey (2003) conducted a meta-analysis of factors predicting the magnitude of misperceptions 

in normative beliefs. One of the factors they examined was the difference in type of normative 

belief (descriptive or injunctive). The authors included 23 studies based on the responses of a total 

of 53,825 participants. Almost all of the hypotheses tests (91%) showed a positive discrepancy, 

meaning individuals reported the perception that their peers were more approving of alcohol use 

and that their peers consumed more alcohol in greater frequencies than the subjects themselves 

reported. A small significant effect was observed for the 65 hypothesis tests assessing 

misperceptions in descriptive norms (Z Fisher= .291), whereas a medium significant effect was 

observed for the 37 hypothesis tests assessing misperceptions in injunctive norms (Z Fisher= .433). 

The difference between misperceptions in descriptive norms and injunctive norms was significant 

(Z = 5.587, p = 1.315D – 08).  

It should be noted that the operational definition of misperceptions used in this meta-

analysis only compared within-subjects differences between subjects’ normative beliefs and self-

reported alcohol use or attitude toward use. Although this approach addresses misperceptions to 

some degree, a more precise measure of misperceptions would have compared subjects’ 
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normative beliefs to the actual norm, rather than the subjects’ self-reported attitude and behavior. 

Despite this limitation, these findings indicate that overall, misperceptions regarding peers’ 

attitudes toward drinking behaviors as measured in these studies tend to be greater than 

misperceptions regarding the quantity and frequency of peers’ drinking behavior, suggesting that 

injunctive normative beliefs are generally less accurate than descriptive normative beliefs. If 

injunctive normative beliefs are less accurate than descriptive normative beliefs, they may be a 

more appropriate focus for social norms prevention strategies. Additionally, a measure assessing 

injunctive normative beliefs can be directly compared to a measure assessing personal attitude 

toward use, because both can be measured using a bipolar evaluative scale (e.g., disapprove-

approve).  

Personal attitude toward use. Personal attitude toward alcohol use has also been 

established as a predictor of alcohol use (Fishbein & Ajzen, 1975; Cahalan, 1970; Huebner,  

Slaughter, Goldman, & Caddy, 1976; Kilty, 1978). The classic study by Perkins and Berkowitz 

(1986) also indicated that controlling for gender, housing, and normative beliefs, personal attitude 

toward use was the strongest predictor of alcohol use (β = .34, p < .001). Personal attitude toward 

use was measured by asking participants to select the item that best represented his or her attitude 

toward drinking on a scale with responses ranging from “drinking is never a good thing to do” to 

“a frequent ‘drunk’ is okay if that’s what the individual wants to do”. Although most participants 

(66%) reported a moderate attitude toward use (“an occasional ‘drunk’ is okay as long as it 

doesn’t interfere with grades or responsibilities”), more liberal attitudes were associated with 

greater alcohol use (r = .47, p not reported). 
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More recently, Neighbors et al., (2011) assessed personal attitude toward drinking 

and injunctive normative beliefs among undergraduates who reported heavy drinking (n = 

708). Personal attitude toward drinking was assessed using four questions (Baer, 1994) that 

asked the subjects’ approval of drinking daily, drinking every weekend, driving after 

drinking, and drinking enough to pass out. Personal attitude of approval was associated with 

perceived injunctive norms (r = .69, p < .001), and drinks per week (r = .45, p < .001). Each 

unit increase in subjects’ personal attitude of approval (M = 2.33-2.64, SD = 0.78-0.97 for 

males and females) was associated with consumption of 39% more drinks (roughly four) per 

week (t = 5.77, p < .001).  

Research has also shown that personal attitude toward use predicts use, independent of 

normative beliefs. Mallett and colleagues (2009) used simultaneous regression analyses to 

examine the role of injunctive and descriptive normative beliefs relative to attitude toward use in 

college students’ reports of weekend, weekly, and peak drinking (n =303). Personal attitude 

toward use was measured using the same measure of approval as Perkins and Berkowitz (1986). 

Descriptive normative beliefs regarding closest friend predicted weekly drinking (β = .52, p < .01), 

weekend drinking (β = .37, p < .01) and peak drinking (β = .30, p < .01). Injunctive normative 

beliefs predicted weekend drinking, although this relationship was not strong (β = -.07, p < .05). 

Attitude toward drinking also significantly predicted weekend drinking (β = .19, p < .01) and peak 

drinking (β = .23, p < .01), although these relationships were not as strong as those found with 

descriptive normative beliefs regarding closest friend. It should be noted that injunctive normative 

beliefs were measured using an item from the Core Norms Survey (Presley, Meilman, & 
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Leighliter, 1998). Although this was the same question stem used by Perkins and Berkowitz 

(1986), and personal attitudes toward use were compared to injunctive normative beliefs using the 

same stem, this measure of injunctive normative beliefs only asked subjects to select the response 

they felt best represented the most common attitude among students in general. Other studies (e.g., 

Rimal, 2008) indicate normative beliefs regarding close friends are better predictors of individual 

behaviors. Despite this limitation, personal attitude toward use demonstrated a unique relationship 

with alcohol use, over and above normative beliefs. 

Other recent studies using different methods have demonstrated the association between 

personal attitude toward use and alcohol use. For example, Lewis and Mobley (2010) found a 

favorable attitude toward use of alcohol and marijuana was significantly associated with the risk 

profile established in their study for a substance use disorder. The participants were students who 

had violated a campus alcohol and substance abuse policy. Discriminant function analysis was 

used to determine risk factors for substance use disorder involving alcohol or marijuana (N = 76). 

Risk factors included peer influence, family-social factors, and personal attitude. Personal attitude 

toward substance use significantly and independently contributed to the function. Of the 

discriminating variables considered important in defining the function (i.e., with structure 

coefficients over .30), attitude toward use of alcohol or marijuana was third in order of magnitude, 

preceded only by perceived frequency of closest friend’s marijuana use and personal frequency of 

marijuana use. Attitude toward use of alcohol or marijuana was more approving among 

participants with a high probability of having a substance use disorder (M = 4.72, SD =1.97) than 

among students with a low probability of having a substance use disorder (M = 3.00, SD =2.06). 
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Normative beliefs made a relatively small contribution to the model compared to attitude toward 

use. Although the selection of participants makes these findings difficult to generalize, this study 

demonstrates the importance of attitude toward use and suggests a better understanding of the 

relationships between normative beliefs, attitudes toward use, and behavior will benefit prevention 

efforts. 

Personal attitude toward use should also be distinguished from similar constructs. Alcohol 

expectancies have also been a construct of interest in the substance use literature and studies have 

established that personal attitude toward use is conceptually distinct from expectancies. For 

example, Turrisi (1999) examined personal attitude toward drinking and expectancies as 

predictors of binge drinking in a sample of 250 university students. Attitudes toward drinking 

were measured using two questions that asked about how favorable the subject felt about drinking, 

and the degree to which the subject liked the effects of alcohol. Hierarchical regression revealed 

that attitude toward drinking explained an additional 6% of the variance after controlling for 

expectancies, FΔ (1, 202) = 30.63, p < .05. This study indicates that personal attitude has an 

independent effect on behavior, over and above cognitive measures such as expectancies, and 

questions used to address expectancies should not be used to assess personal attitude toward use. 

One limitation to research addressing attitude toward use is that operationalization of the 

variable used to assess this construct has not been consistent across studies.  For example, Perkins 

and Berkowitz (1986) and Mallet et al. (2009) used an item from the Core Norms survey to assess 

personal attitude toward use. Responses on this item included, “drinking is never a good thing to 

do”, “an occasional drunk is okay as long as it doesn’t interfere with grades or responsibilities”, 
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and “a frequent ‘drunk’ is okay if that’s what the individual wants to do” (Presley et al.,1998; as 

cited in Mallett et al., 2009). These are not directly comparable to items used by Turrisi, (1999) 

such as, “I feel favorable about drinking” and “I like alcohol’s effects”. Likewise, the current 

study, which is more specifically concerned with approval or disapproval toward NMUPD, may 

not be directly comparable to other measures of attitudes toward use.  

It is important to use a measure of attitude that incorporates affect, or subjective evaluation 

on a bipolar scale, as this is a more accurate representation of attitude according to the theory of 

planned behavior (Fishbein & Ajzen, 1975,  2010). The Disapproval of Drug Use scale (Johnston, 

O’Malley, Bachman & Schulenberg, 2010) is a well-established measure of personal attitude 

toward use that incorporates subjective evaluation in terms of approval or disapproval. Studies 

using this scale have demonstrated good criterion validity. For example, in one study conducted 

by Kumar, O’Malley, Johnston, Schulenberg, & Bachman (2002), significant correlations were 

found between self-reported disapproval toward daily cigarette use, drinking, and marijuana use 

among adolescents, ranging from r = .55 to r = .61. Although this scale was designed for use with 

adolescents as part of the Monitoring the Future Survey, it has also been used with college 

students (e.g., Labrie, Hummer, & Lac, 2010, 2011). 

Overall, research indicates that personal attitude toward use is an important predictor of 

behavior and behavioral intentions.  A better understanding of the relationships between 

personal approval, perceived peer approval, and behavioral intentions will help determine if a 

social norms intervention is an appropriate strategy to prevent NMUPD. Specifically, 

research examining the association between these variables will either support or weaken the 
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argument toward applying a social norms approach in prevention of NMUPD. Although 

normative beliefs and personal attitude toward use are most relevant to the social norms 

prevention strategy, the entire model should be examined, including perceived behavioral 

control. 

Perceived behavioral control. Research has also indicated that perceived behavioral 

control is an important component to the model when predicting college drinking. For 

example, Huchting, Lac, and LaBrie (2008) used latent structural equation modeling to 

examine the ability of the theory of planned behavior to predict behavioral intentions and 

alcohol use among sorority members. The predictive model approximated the data (RMSEA 

= .058, CI = .041-.073) and all indicators were reliably associated with latent constructs (p < 

.01). Only attitudes (β = .39, p < .01) and subjective norms (β = .52, p < .01) predicted 

behavioral intentions. Perceived behavioral control (β = .22, p < .01) and behavioral 

intentions (β = .76, p < .01) predicted alcohol use, but perceived behavioral control did not 

significantly predict behavioral intentions. This model explained 44.7% of the variance in 

behavioral intentions, and 73.4% of the variance in alcohol use. 

In another study, perceived behavioral control predicted behavioral intention. Collins 

and Carey (2007) used latent factor structural equation modeling to test the theory of planned 

behavior as a predictor of heavy episodic drinking among university students (N = 131). The 

model indicated exact fit, T(N) = 131, df = 46) = 54.91, p = .26, CFI = .99, RMSEA = .03. 

Perceived behavioral control (β = -.34, p < .05) and personal attitude toward use (β = .33, p < 

.05) explained 45% of the variance in behavioral intention to engage in heavy episodic 
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drinking. Behavioral intention (β = .46, p < .05) explained 21% of the variance in heavy 

episodic drinking. These studies suggest that perceived behavioral control plays a role in both 

behavioral intentions and alcohol use, but the strength of the relationship may vary 

considerably, depending on the population and the way this variable is operationalized.  

Although there has been relatively little research linking the theory of planned behavior to 

prevention of NMUPD, the literature on alcohol use among college students provides a 

framework to help bridge this gap in the literature. Similarities between alcohol and prescription 

drugs logically imply that findings regarding alcohol use will be relevant to NMUPD. For 

example, prescription drugs and alcohol are both controlled substances yet they are relatively 

easy to obtain and are often shared among friends or obtained through friends or family. Over 

half of individuals who reported NMUPD in the past year obtained the prescription drugs 

from a friend or relative for free (SAMHSA, 2012). Similarly, findings from the National 

Survey of Drug Use and Health revealed that approximately 40% of underage drinkers 

obtained the alcohol from other underage drinkers, parents, guardians, or other adult family 

members (SAMHSA, 2012). When used for legitimate medical purposes, prescription drugs 

are often taken openly and in public (e.g., in restaurants, in front of friends and family). 

People of legal drinking age also drink alcohol openly and in public (e.g., restaurants, 

sporting events, social gatherings).  

Normative beliefs, in particular attitudes of approval or disapproval, may operate very 

similarly for both and may be a key factor in perceptions that prescription drugs are safer and 

more socially acceptable than illicit drugs. However, these similarities do not imply that 
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findings regarding prescription drugs and alcohol are interchangeable. Before strategies 

developed for alcohol prevention can be applied to prevention of NMUPD, research 

examining normative beliefs, attitudes, and perceived behavioral control concerning 

NMUPD within the framework established for alcohol use is needed. The following section 

will address research on NMUPD among adolescents and college students and present 

studies that lend support to the premise that normative beliefs play a role in NMUPD. 

Research on Nonmedical Use of Prescription Drugs 

Demographic predictors. Research on NMUPD has primarily focused on identifying 

characteristics of individuals who engage in NMUPD. Caucasian identity, binge drinking, 

and use of other substances are the strongest predictors for NMUPD among college students, 

followed by Greek membership and grade point average (McCabe, 2005; McCabe et al., 

2005c; McCabe et al., 2005a). Similar demographic predictors have been reported in other studies 

(e.g., Lee, Geisner, Lewis, Neighbors, & Larimer, 2007; Simoni-Wastila, Ritter, and Strickler, 

2004), and use of alcohol, tobacco and other drugs (ATOD) has been identified as the strongest 

predictor (Lanier & Farley, 2011). Results from the 2001 College Alcohol Study indicated that 

students reporting NMUPD were roughly 3-6 times more likely to report frequent binge drinking 

in the past two weeks, and anywhere between 6 and 19 times more likely to report recent use of 

marijuana, cocaine, or ecstasy (MDMA). McCabe and colleagues also found that students who 

report nonmedical use of one type of prescription drug are also 12-17 times more likely to report 

the nonmedical use of more than one type of prescription drug. Although more recent data would 

help to confirm these findings, these numbers indicate ATOD as an especially strong predictor. 
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A recent longitudinal study also showed an association between ATOD and NMUPD 

(Catalano, White, Fleming, & Haggerty, 2011). Based on a sample of 912 individuals 

followed from grade 10 through age 20, this study found that most emerging adults reporting 

nonmedical use of prescription opioids also reported the use of other drugs. All of the 

participants who reported nonmedical use of prescription opioids ten or more times per year 

(n = 84) on at least one assessment also reported lifetime alcohol use. Similarly, 96.4% 

reported marijuana use, 72.6% reported use of cocaine or crack, 63.1% reported nonmedical 

use of amphetamines (stimulants), and 45.2% reported nonmedical use of prescription 

sedatives (a type of CNS depressant).  

These findings might suggest that NMUPD is simply an alternative type of recreational 

drug use that is not significantly different from binge drinking or illicit drug use. Another 

possibility is that there may be more subtle factors influencing NMUPD, such as impressions that 

NMUPD is a safer form of recreational drug use. These beliefs may be influenced by commonly 

held attitudes that are more casual toward prescription drugs, as evidenced by behaviors such as 

sharing of prescription drugs between peers and family members. Research also indicates that 

most undergraduates (approximately 70%) overestimate nonmedical use of prescription opioids 

and stimulants by their peers (McCabe, 2008). Normative beliefs play a significant role in 

personal attitude toward NMUPD (Ford, 2008; O’Neill, 2011; Peralta & Steele, 2010), and there 

are significant differences between prescription drugs, marijuana, and alcohol when comparing 

norms, attitudes, perceptions, and behavioral intentions to use or abuse (O’Neill, 2011). Research 

examining the theory of planned behavior and NMUPD with college students is currently very 
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limited. However, a few studies have begun to examine variables relevant to the theory and will 

be reviewed in the following section. 

Normative beliefs and NMUPD. Research indicates that personal attitudes, descriptive 

normative beliefs, and injunctive normative beliefs regarding use of cigarettes, marijuana or 

alcohol are associated with NMUPD. Ford (2008) used logistic regression to examine factors 

associated with NMUPD in a nationally representative sample of adolescents. Subjects who 

reported NMUPD were more likely to believe that their peers were more approving of the use of 

cigarettes, marijuana, or alcohol (O.R. = 1.45), more likely to believe that their peers used these 

substances (O.R. = 1.35), and more likely to hold a more approving personal attitudes toward use 

of these substances (O.R. = 1.35). Although these findings suggest normative beliefs and personal 

attitude toward use are important predictors, the measure of substance use only referred to use of 

cigarettes, marijuana, or alcohol, and not NMUPD, which does not specifically address the 

relationships between normative beliefs regarding NMUPD, personal attitude toward NMUPD, 

and NMUPD.  

Research also indicates that injunctive and descriptive normative beliefs regarding 

NMUPD are associated with NMUPD. Peralta and Steele (2010) surveyed 465 undergraduates on 

social learning variables that overlap conceptually with the constructs from theory of planned 

behavior. Descriptive normative beliefs (β = .24, p < .001), injunctive normative beliefs (β = .22, p 

< .01), and expectations (β = .22, p < .001) all predicted lifetime NMUPD, controlling for gender, 

age, and Greek affiliation. This model explained 39% of the variance in lifetime NMUPD. One 

limitation to this study was the use of questions that were designed to assess social learning 
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theory. The measure of descriptive normative beliefs included a question assessing perceived 

pressure from friends. However, the measure of injunctive normative beliefs addressed the 

subject’s perception of how his or her friends would react to the subject engaging in NMUPD, 

which very closely represents the construct according to the theory of planned behavior. Although 

operationalization of the variables makes it difficult to directly compare these results to other 

studies, these results suggest normative beliefs play a role in NMUPD among college students, 

and that injunctive normative beliefs, when operationalized according to perceptions of how close 

friends would feel if the subject were to engage in the behavior, may predict NMUPD as well as 

descriptive normative beliefs. 

In another study normative beliefs and perceived behavioral control were found to predict 

NMUPD. O’Neill (2011) examined the role of normative beliefs, perceived harm, and perceived 

behavioral control regarding benzodiazepine use (a type of CNS depressant) and found that these 

factors significantly predicted behavioral intentions for abuse in a sample of 8
th
, 10

th
, and 12

th
 

grade students. Subjects were more likely to report behavioral intentions in favor of using 

benzodiazepines nonmedically in the next year if they believed their best friend would not be 

angry at them for using benzodiazepines nonmedically (OR=6.23), believed at least one of their 

friends had used benzodiazepines nonmedically in the past month (OR=12.25) or perceived low 

risk from using others’ benzodiazepines (OR=13.10). This suggests that among adolescents, 

normative beliefs and personal attitude toward use are powerful predictors of intention to engage 

in NMUPD. However, these findings are limited in a few ways. The specific focus on 

benzodiazepine use and adolescents makes it difficult to apply these findings to other populations 
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and other prescription drugs. Also, perceived risk is an important variable to assess, but it does not 

address approval, which would be a useful measure of personal attitude toward use to compare to 

injunctive normative beliefs. 

Research also indicates that college students are likely to misperceive descriptive norms. 

McCabe (2008) found that undergraduates were also likely to misperceive rates of peer NMUPD. 

This study surveyed undergraduates (N = 3639) on their perceptions of peers’ nonmedical use of 

prescription opioids and stimulants, as well as their own use. Most participants (70.2%; 69.9%) 

overestimated peer prevalence of nonmedical use of prescription stimulants and opioids, 

respectively. Based on self-report, estimates of past-year NMUPD among students at this 

university were 6% for stimulants and 7.4% for opioids. However, participants’ estimates of the 

percentage of their peers who engaged in NMUPD were much higher for stimulants (M = 20.0%) 

and opioids (M = 18.2%) than the rates actually reported by the sample. This study also examined 

misperceptions in marijuana use, to find that although 50.5% of participants overestimated peer 

use of marijuana, estimates of the percentage of peers who used marijuana (M = 38.5) were 

actually fairly close to the percentage of students reporting use of marijuana (35.5%). These 

results suggest misperceptions are common among college students and are greater for NMUPD 

than marijuana, which lends support to the use of a social norms prevention intervention. 

According to the theory of planned behavior (Ajzen, 1991), behavior can be predicted by 

normative beliefs, personal attitude toward use, and perceived behavioral control. Although the 

primary variables of interest for social norms prevention strategies are normative beliefs and 

personal attitude toward use, it is important to examine the entire model. A better understanding of 
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the unique relationship between injunctive normative beliefs and behavioral intentions, and 

descriptive normative beliefs and behavioral intentions in reference to NMUPD will be a 

particularly valuable contribution to the prevention literature. The relationship between normative 

beliefs and behavioral intentions is important to understand because one of the factors influencing 

NMUPD may be perceptions that prescription drugs are less risky and more socially acceptable 

than other illicit drugs. Additionally, research indicates that NMUPD among college students is a 

social activity marked by sharing prescription drugs with friends and misusing them in the 

company of friends (Rozenbroek & Rothstein, 2011). An understanding of how normative 

beliefs are associated with behavioral intentions toward use will offer much needed insight 

into the applicability of a social norms prevention strategy for NMUPD. 

Another area where research is lacking is in whether peer influences operate similarly for 

all three drug categories. Very little is currently known about differences in personal attitude 

toward use and normative beliefs across drug categories. Although the proposed study does not 

aim to empirically test these differences, relationships for each drug category will be examined 

separately in order to address this possibility. 

In summary, research suggests that both descriptive and injunctive normative beliefs play 

an important role in NMUPD, and there is clear evidence that college students demonstrate 

misperceptions in normative beliefs regarding NMUPD. However, research examining the 

predictive ability of the theory of planned behavior in regard to NMUPD is scarce. A better 

understanding of the predictive ability of normative beliefs, personal attitude toward use, and 

perceived behavioral control will add much needed clarity to the prevention literature. In theory, 
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both injunctive and descriptive normative beliefs play a role in predicting behavior. Although both 

of these normative beliefs have been established as important predictors of substance use, research 

examining these components in relation to NMUPD is still needed. This study will address this 

gap in the literature by examining the predictive ability of normative beliefs, personal attitude 

toward use, and perceived behavioral control, distinguishing between injunctive and 

descriptive norms, and exploring these relationships separately for each category of 

prescription drugs.  

Research Questions 

1. Is the theory of planned behavior an effective model for the prediction of behavioral 

intentions to engage in NMUPD? 

2. Are descriptive and injunctive normative beliefs regarding peers each uniquely associated 

with behavioral intentions to engage in NMUPD among college students? 

Hypotheses 

Control Variables 

Demographics: Age, gender, ethnicity (Caucasian/non-Caucasian), Greek 

membership, and grade point average. 

Past 30-day Binge Drinking or Use of Illicit Drugs: Any frequency of binge drinking 

or any frequency of use of marijuana, cocaine, crack, heroin, hallucinogens, or other 

NMUPD within the past 30 days. 
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Predictor Variables 

Personal Attitude Toward Use: participants’ approval or disapproval toward 

nonmedical use of prescription drugs. 

Descriptive Normative Beliefs: participants’ perception of close friends’ frequency of 

nonmedical use of prescription drugs. 

Injunctive Normative Beliefs: participants’ perception of how approving close friends 

would be regarding nonmedical use of prescription drugs by the participant. 

Perceived Behavioral Control Over Obtaining: participants’ perceived ability to 

obtain prescription drugs to use nonmedically. 

Perceived Behavioral Control Over Using: participants’ perceived ability to control 

or resist using prescription drugs nonmedically. 

H1a. Descriptive normative beliefs regarding nonmedical use of prescription 

stimulants will predict intentions to use prescription stimulants nonmedically and will 

explain unique variance in intentions to use prescription stimulants nonmedically, controlling 

for injunctive normative beliefs, personal attitude toward use, perceived behavioral control 

over obtaining and using prescription stimulants nonmedically, and control variables (age, 

gender, ethnicity, Greek membership, grade point average, any frequency of past 30-day use 

of marijuana, cocaine, crack, heroin, hallucinogens, or binge drinking, and any frequency of 

past year nonmedical use of other prescription drug). 

H1b. Injunctive normative beliefs regarding nonmedical use of prescription 

stimulants will predict intentions to use prescription stimulants nonmedically and will 
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explain unique variance in intentions to use prescription stimulants nonmedically, controlling 

for descriptive normative beliefs, personal attitude toward use, perceived behavioral control 

over obtaining and using prescription stimulants nonmedically, and control variables (age, 

gender, ethnicity, Greek membership, grade point average, and any frequency of past 30-day 

use of marijuana, cocaine, crack, heroin, hallucinogens, or binge drinking, and any frequency 

of past year nonmedical use of other prescription drug). 

H2a. Descriptive normative beliefs regarding nonmedical use of prescription CNS 

depressants will predict intentions to use prescription CNS depressants nonmedically and 

will explain unique variance in intentions to use prescription CNS depressants nonmedically, 

controlling for injunctive normative beliefs, personal attitude toward use, perceived 

behavioral control over obtaining and using prescription CNS depressants nonmedically, and 

control variables (age, gender, ethnicity, Greek membership, grade point average, and any 

frequency of past 30-day use of marijuana, cocaine, crack, heroin, hallucinogens, or binge 

drinking, and any frequency of past year nonmedical use of other prescription drug). 

H2b. Injunctive normative beliefs regarding nonmedical use of prescription CNS 

depressants will predict intentions to use prescription CNS depressants nonmedically and 

will explain unique variance in intentions to use prescription CNS depressants nonmedically, 

controlling for descriptive normative beliefs, personal attitude toward use, perceived 

behavioral control over obtaining and using prescription CNS depressants nonmedically, and 

control variables (age, gender, ethnicity, Greek membership, grade point average, and any 
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frequency of past 30-day use of marijuana, cocaine, crack, heroin, hallucinogens, or binge 

drinking, and any frequency of past year nonmedical use of other prescription drug). 

H3a. Descriptive normative beliefs regarding nonmedical use of prescription opioids 

will predict intentions to use prescription opioids nonmedically and will explain unique 

variance in intentions to use prescription opioids nonmedically, controlling for injunctive 

normative beliefs, personal attitude toward use, perceived behavioral control over obtaining 

and using prescription opioids nonmedically, and control variables (age, gender, ethnicity, 

Greek membership, grade point average, and any frequency of past 30-day use of marijuana, 

cocaine, crack, heroin, hallucinogens, or binge drinking, and any frequency of past year 

nonmedical use of other prescription drug). 

H3b. Injunctive normative beliefs regarding nonmedical use of prescription opioids 

will predict intentions to use prescription opioids nonmedically and will explain unique 

variance in intentions to use prescription opioids nonmedically, controlling for descriptive 

normative beliefs, personal attitude toward use, perceived behavioral control over obtaining 

and using prescription opioids nonmedically, and control variables (age, gender, ethnicity, 

Greek membership, grade point average, and any frequency of past 30-day use of marijuana, 

cocaine, crack, heroin, hallucinogens, or binge drinking, and any frequency of past year 

nonmedical use of other prescription drug). 
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Method 

Participants 

A convenience sample of 143 young adults (ages 18-24) was recruited from 

introductory psychology classes at a large land-grant university in the Southeastern US.  In 

2011, there were approximately 25,000 undergraduate students enrolled at this university. 

The social norms approach is most often used with adolescents and college students, partly 

because high schools and colleges are ideal environments for normative influences to 

operate. The college experience is also a time of increased ambiguity, when beliefs, opinions, 

and peer groups may be in a time of transition, which is believed to increase the salience of 

normative influences, as students are more likely to look to their peers for guidance 

(Moscovi, 1976; Rice, 1993; Sherif & Sherif, 1964; as cited in Rimal & Real, 2003). 

Power Analysis 

Previous research examining the relationships proposed for the current study was not 

available to estimate effect sizes. Estimates were made based on previous studies examining 

relationships in regard to alcohol use and power to detect differences was determined based 

on similar relationships between the variables of interest (e.g., Rimal, 2008) using a 

relatively conservative estimate of variance explained (8%). G*Power 3 was used to 

calculate the sample size needed (Buchner, Erdfelder, & Faul, 1997). For an expected 

statistical power of (1-β= .80), α = .05, a sample size of 124 would be needed to detect a 

relationship between normative beliefs and behavioral intentions. 
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Procedure 

The survey was administered using Experimetrix, a web-based experiment scheduling 

system operated by the university from which students were recruited. Students received one 

credit toward fulfillment of a course requirement for completing the survey. This credit was 

based on an estimated time of survey completion of less than one hour. Responses were 

anonymous and students completed the survey online from a computer of their choosing. The 

university Institutional Review Board for the Protection of Human Subjects in Research 

(IRB) approved all instruments and procedures prior to conducting the study. 

Measures 

Variables measuring descriptive normative beliefs. Descriptive normative beliefs 

were measured using a version of the Drinking Norms Rating Form (Baer et al., 1991), 

modified to assess NMUPD (see Appendix A). This scale is a ten-item self-report measure 

that assesses beliefs about frequency of peer use concerning a variety of reference groups, 

including closest friends. This scale was developed as an extension of the individual use 

Daily Drinking Questionnaire (Collins, Parks, & Marlatt, 1985), modified to assess 

perceptions of peer use. This scale also assesses multiple frequencies, ranging from less than 

once per month to daily. This scale has demonstrated good convergent validity in regard to 

alcohol use. For example, one study found the relationships between estimates of close 

friends’ drinking and personal drinking across six samples ranged from r = .54 to r = .91 

(Baer et al, 1991).  
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Research on alcohol indicates that individuals perceive norms more accurately the 

closer they are socially to the peer (Borsari & Carey, 2003). For example, individuals’ 

normative beliefs regarding their close friends are more accurate than their normative beliefs 

regarding the typical student of their university. Normative beliefs regarding close friends are 

also a better predictor of alcohol use than normative beliefs regarding typical students 

(Korcuska & Thombs, 2003). Perceived attitudes of close friends are not only a better 

predictor of personal attitude toward use, but may have a greater influence on personal 

attitude toward use as well. Although data were collected on all of the reference groups 

included in the scale, beliefs about closest friends’ nonmedical use of prescription stimulants, 

CNS depressants, and opioids were used in the analyses.  

Descriptive normative beliefs regarding nonmedical use of prescription stimulants. 

Participants were asked to indicate their estimate of how often their closest friends engaged 

in nonmedical use of prescription stimulants on a seven-point scale including the following 

options: a) less than once a year, b) about once a year, c) less than once a month, d) about 

once a month, e) two or three times a month, f) once or twice a week, g) three or four times a 

week, h) nearly every day, and i) once a day. 

Descriptive normative beliefs regarding nonmedical use of prescription CNS 

depressants. Participants were asked to indicate their estimate of how often their closest 

friends engaged in nonmedical use of prescription CNS depressants on a seven-point scale 

including the following options: a) less than once a year, b) about once a year, c) less than 
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once a month, d) about once a month, e) two or three times a month, f) once or twice a week, 

g) three or four times a week, h) nearly every day, and i) once a day. 

Descriptive normative beliefs regarding nonmedical use of prescription opioids. 

Participants were asked to indicate their estimate of how often their closest friends engaged 

in nonmedical use of prescription opioids on a seven-point scale including the following 

options: a) less than once a year, b) about once a year, c) less than once a month, d) about 

once a month, e) two or three times a month, f) once or twice a week, g) three or four times a 

week, h) nearly every day, and i) once a day. 

Variables measuring injunctive normative beliefs. Injunctive normative beliefs 

were assessed using three questions adapted from the Monitoring the Future Disapproval of 

Drug Use Scale (Johnston et al., 2010). This scale, which has been included in SAMHSA’s 

Center for Substance Abuse (CASA) Prevention Core Measures Initiative (SAMHSA, 2003), 

was designed for use with adolescents, but has also been used with college student samples 

(e.g., Arria, Caldeira, Vincent, O’Grady, & Wish, 2008). For the purposes of this study, 

question formats remained the same but were modified to address NMUPD (see Appendix 

B). Nonmedical use of prescription stimulants, CNS depressants, and opioids were addressed 

separately, resulting in a total of nine questions. This scale has been used extensively in 

numerous publications and has been found to demonstrate good internal consistency. For 

example, one study using these three items reported a Cronbach’s alpha of .92 (Stevenson, 

McMillan, Mitchell, & Blanco, 1998). 
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Injunctive normative beliefs regarding nonmedical use of prescription stimulants. 

Participants were provided with the following prompt: “How do you think your CLOSE 

FRIENDS feel (or would feel) about YOU doing each of the following things?” and asked to 

indicate their perceptions of close friends’ attitudes toward the following questions: a) using 

prescription stimulants nonmedically once or twice, b) using prescription stimulants 

nonmedically occasionally, and c) using prescription stimulants nonmedically regularly. 

Response options will include, a) Approve, b) Don’t disapprove, c) Disapprove, and d) 

Strongly disapprove. 

Injunctive normative beliefs regarding nonmedical use of prescription CNS 

depressants. Participants were provided with the following prompt: “How do you think your 

CLOSE FRIENDS feel (or would feel) about YOU doing each of the following things?” and 

asked to indicate their perceptions of close friends’ attitudes toward the following questions: 

a) using prescription CNS depressants nonmedically once or twice, b) using prescription 

CNS depressants nonmedically occasionally, and c) using prescription CNS depressants 

nonmedically regularly. Response options will include, a) Approve, b) Don’t disapprove, c) 

Disapprove, and d) Strongly disapprove. 

Injunctive normative beliefs regarding nonmedical use of prescription opioids. 

Participants were provided with the following prompt: “How do you think your CLOSE 

FRIENDS feel (or would feel) about YOU doing each of the following things?” and asked to 

indicate their perceptions of close friends’ attitudes toward the following questions: a) using 

prescription opioids nonmedically once or twice, b) using prescription opioids nonmedically 
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occasionally, and c) using prescription opioids nonmedically regularly. Response options 

included, a) Approve, b) Don’t disapprove, c) Disapprove, and d) Strongly disapprove. 

Variables measuring personal attitude toward NMUPD. Personal attitude toward 

NMUPD was measured using three questions adapted from the Monitoring the Future 

Disapproval of Drug Use Scale (Johnston et al., 2010). This scale, which has been included 

in SAMHSA’s Center for Substance Abuse (CASA) Prevention Core Measures Initiative 

(SAMHSA, 2003), assesses student’s attitudes toward alcohol and other drug use and has 

been found to negatively relate to use and onset of use (SAMHSA, 2003). This scale was 

designed for use with adolescents, but has also been used with college student samples (e.g., 

Arria, Caldeira, Vincent, O’Grady, & Wish, 2008). For the purposes of this study, question 

formats remained the same but were modified to address NMUPD (see Appendix B).  

Personal attitude toward nonmedical use of prescription stimulants. Participants were 

provided with the following prompt: “Individuals differ in whether or not they disapprove of 

people doing certain things. Do YOU disapprove of people (who are 18 or older) doing each 

of the following?” and asked to indicate their attitude toward the following questions: a) 

using prescription stimulants nonmedically once or twice, b) using prescription stimulants 

nonmedically occasionally, and c) using prescription stimulants nonmedically regularly. 

Response options included, a) Approve, b) Don’t disapprove, c) Disapprove, and d) Strongly 

disapprove.  

Personal attitude toward nonmedical use of prescription CNS depressants. 

Participants were provided with the following prompt: “Individuals differ in whether or not 
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they disapprove of people doing certain things. Do YOU disapprove of people (who are 18 or 

older) doing each of the following?” and asked to indicate their attitude toward the following 

questions: a) using prescription CNS depressants nonmedically once or twice, b) using 

prescription CNS depressants nonmedically occasionally, and c) using prescription CNS 

depressants nonmedically regularly. Response options included, a) Approve, b) Don’t 

disapprove, c) Disapprove, and d) Strongly disapprove.  

Personal attitude toward nonmedical use of prescription opioids. Participants were 

provided with the following prompt: “Individuals differ in whether or not they disapprove of 

people doing certain things. Do YOU disapprove of people (who are 18 or older) doing each 

of the following?” and asked to indicate their attitude toward the following questions: a) 

using prescription opioids nonmedically once or twice, b) using prescription opioids 

nonmedically occasionally, and c) using prescription opioids nonmedically regularly. 

Response options included, a) Approve, b) Don’t disapprove, c) Disapprove, and d) Strongly 

disapprove.  

Variables measuring perceived behavioral control. Perceived behavioral control 

regarding NMUPD was assessed using a measure consistent with recommendations from 

Fishbein and Ajzen (2010) and previous research (e.g., Petraitis et al, 1995. This measure 

(Orbell, Blair, Sherlock, & Conner, 2001) has been used to measure perceived confidence in 

ability to obtain ecstasy and perceived control over taking or refusing ecstasy (see Appendix C). 

Orbell and colleagues established internal reliability estimates of .81 and .85 for the 
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perceived confidence in ability to obtain and perceived control over taking subscales, 

respectively. 

Perceived behavioral control regarding nonmedical use of prescription stimulants. 

Participants were asked to respond to the following prompts: (1) How confident are you that 

you could get some prescription stimulants to use nonmedically if you wanted to? (Response 

options: Not at all confident-Very confident); (2) How sure are you that you could obtain 

prescription stimulants to use nonmedically if you wanted to? (Response options: Not at all 

sure-Very sure); (3) For me to get hold of prescription stimulants to use nonmedically is 

(Response options: Very difficult-Very easy); (4) How much control do you have over 

whether you do or do not use prescription stimulants nonmedically? (Response options: Very 

little control-Complete control); (5) How sure are you that you could resist using prescription 

stimulants nonmedically? (Response options: Not at all sure-Very sure); (6) To not use 

prescription stimulants nonmedically would be difficult for me. (Response options: Not at all 

true-Very true); (7) If a friend offered me prescription stimulants nonmedically and I wanted 

to refuse, it would be easy/difficult. (Response options: It would be difficult for me to refuse-

It would be easy for me to refuse). 

Perceived behavioral control regarding nonmedical use of prescription CNS 

depressants. Participants were asked to respond to the following prompts: (1) How confident 

are you that you could get some prescription CNS depressants to use nonmedically if you 

wanted to? (Response options: Not at all confident-Very confident); (2) How sure are you 

that you could obtain prescription CNS depressants to use nonmedically if you wanted to? 
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(Response options: Not at all sure-Very sure); (3) For me to get hold of prescription CNS 

depressants to use nonmedically is (Response options: Very difficult-Very easy); (4) How 

much control do you have over whether you do or do not use prescription CNS depressants 

nonmedically? (Response options: Very little control-Complete control); (5) How sure are 

you that you could resist using prescription CNS depressants nonmedically? (Response 

options: Not at all sure-Very sure); (6) To not use prescription CNS depressants 

nonmedically would be difficult for me. (Response options: Not at all true-Very true); (7) If a 

friend offered me prescription CNS depressants nonmedically and I wanted to refuse, it 

would be easy/difficult. (Response options: It would be difficult for me to refuse-It would be 

easy for me to refuse). 

Perceived behavioral control regarding nonmedical use of prescription opioids. 

Participants were asked to respond to the following prompts: (1) How confident are you that 

you could get some prescription opioids to use nonmedically if you wanted to? (Response 

options: Not at all confident-Very confident); (2) How sure are you that you could obtain 

prescription opioids to use nonmedically if you wanted to? (Response options: Not at all 

sure-Very sure); (3) For me to get hold of prescription opioids to use nonmedically is 

(Response options: Very difficult-Very easy); (4) How much control do you have over 

whether you do or do not use prescription opioids nonmedically? (Response options: Very 

little control-Complete control); (5) How sure are you that you could resist using prescription 

opioids nonmedically? (Response options: Not at all sure-Very sure); (6) To not use 

prescription opioids nonmedically would be difficult for me. (Response options: Not at all 
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true-Very true); (7) If a friend offered me prescription opioids nonmedically and I wanted to 

refuse, it would be easy/difficult. (Response options: It would be difficult for me to refuse-It 

would be easy for me to refuse). 

Variables measuring behavioral intentions. Behavioral intentions regarding 

NMUPD were measured using a composite of seven items adapted from the Commitment to 

Not Use Drugs Scale (Hansen, 1996). This scale has been included in SAMHSA’s Center for 

Substance Abuse (CASA) Prevention Core Measures Initiative (SAMHSA, 2003), and has a 

test-retest reliability of 0.84. Following a method similar to O’Neill (2011), this scale was 

modified to address NMUPD (see Appendix D).  

Behavioral intentions regarding nonmedical use of prescription stimulants. 

Participants were asked to indicate their level of agreement with the following statements: (1) 

I have made a final decision to stay away from nonmedical use of prescription stimulants, (2) 

I have decided that I will use prescription stimulants nonmedically, (3) If I had the chance 

and knew that I would not be caught, I would use prescription stimulants nonmedically, (4) I 

plan to use prescription stimulants nonmedically sometime in the next year, (5) I have made a 

promise to myself that I will not use prescription stimulants nonmedically, (6) I have told at 

least one person that I do not intend to use prescription stimulants nonmedically, and (7) It is 

clear to my friends that I am committed to not using prescription stimulants nonmedically. 

Response options include strongly agree, agree, disagree, and strongly disagree. 

Behavioral intentions regarding nonmedical use of prescription CNS depressants. 

Participants were asked to indicate their level of agreement with the following statements: (1) 
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I have made a final decision to stay away from nonmedical use of prescription CNS 

depressants, (2) I have decided that I will use prescription CNS depressants nonmedically, 

(3) If I had the chance and knew that I would not be caught, I would use prescription CNS 

depressants nonmedically, (4) I plan to use prescription CNS depressants nonmedically 

sometime in the next year, (5) I have made a promise to myself that I will not use 

prescription CNS depressants nonmedically, (6) I have told at least one person that I do not 

intend to use prescription CNS depressants nonmedically, and (7) It is clear to my friends 

that I am committed to not using prescription CNS depressants nonmedically. Response 

options include strongly agree, agree, disagree, and strongly disagree. The original scale 

included the question, “I have signed my name to a pledge saying that I will not use 

marijuana or drugs.” Because a positive agreement response to this question would be 

unusual, this question will be excluded from the current study. 

Behavioral intentions regarding nonmedical use of prescription opioids. Participants 

were asked to indicate their level of agreement with the following statements: (1) I have 

made a final decision to stay away from nonmedical use of prescription opioids, (2) I have 

decided that I will use prescription opioids nonmedically, (3) If I had the chance and knew 

that I would not be caught, I would use prescription opioids nonmedically, (4) I plan to use 

prescription opioids nonmedically sometime in the next year, (5) I have made a promise to 

myself that I will not use prescription opioids nonmedically, (6) I have told at least one 

person that I do not intend to use prescription opioids nonmedically, and (7) It is clear to my 
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friends that I am committed to not using prescription opioids nonmedically. Response 

options include strongly agree, agree, disagree, and strongly disagree. 

Variables measuring NMUPD. Because the primary goal of this study was to 

examine the ability to predict behavioral intentions with personal attitude toward use, 

normative beliefs, and perceived behavioral control, NMUPD was not used in the regression 

equation as the criterion variable. NMUPD was assessed in order to establish an estimate of 

the percentage of students reporting NMUPD in this sample for lifetime, past year, and past 

month frequencies of use. NMUPD was measured using items from the Core Substance Use 

Scale from the National Survey on Drug Use and Health (NSDUH), which defines NMUPD 

as, “use of a drug if: the drug was not prescribed for you, or you took the drug only for the 

experience or feeling it caused” (Substance Abuse and Mental Health Data Archive 

[SAMHDA], 2010). Although this definition does not distinguish between motives for use 

(e.g., to facilitate study, to enhance the effects of other substances), it is a standard measure 

to assess frequency of NMUPD, and previous studies have demonstrated good reliability (α = 

.72-.79). 

The Core Substance Use Scale measures lifetime use and frequency of past year 

nonmedical use of prescription stimulants, CNS depressants (sedatives and tranquilizers), and pain 

relievers (opioids).  In order to establish more detailed patterns of use, this scale was modified 

to assess past month NMUPD. Participants indicating past year nonmedical use of any drug 

category were also asked to indicate frequency of past month nonmedical use for that drug 

category. In order to address the variety of names referring to different types of prescription 
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drugs, participants were presented with a list of possible names and images for prescription 

drugs within each category, based on the format used in the NSDUH, that includes street, 

generic, and common brand names for each drug category (see appendix E). 

Lifetime nonmedical use of prescription stimulants. Participants were provided with 

the list of possible names and images for prescription stimulants and asked, “Have you ever, 

even once, used any of these stimulants when they were not prescribed for you or that you 

took only for the experience or feeling they caused?” Response options included, “Yes, No, 

and Don’t Know.” 

Lifetime nonmedical use of prescription CNS depressants. Participants were provided 

with the list of possible names for prescription CNS depressants and asked “Have you ever, 

even once, used any of these CNS depressants when they were not prescribed for you or that 

you took only for the experience or feeling they caused?” Response options included, “Yes, 

No, and Don’t Know.” 

Lifetime nonmedical use of prescription opioids. Participants were provided with the 

list of possible names for prescription opioids and asked “Have you ever, even once, used 

any of these opioids when they were not prescribed for you or that you took only for the 

experience or feeling they caused?” Response options included, “Yes, No, and Don’t Know.” 

Frequency of past year nonmedical use of prescription stimulants. Participants 

indicating lifetime nonmedical use of prescription stimulants were also asked, “On how 

many days in the past 12 months did you use any prescription stimulant that was not 
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prescribed for you or that you took only for the experience or feeling it caused?” Response 

options ranged from 1-365 days. 

Frequency of past year nonmedical use of prescription CNS depressants. Participants 

indicating lifetime nonmedical use of prescription CNS depressants were also asked, “On 

how many days in the past 12 months did you use any prescription CNS depressant that was 

not prescribed for you or that you took only for the experience or feeling it caused?” 

Response options ranged from 1-365 days. 

Frequency of past year nonmedical use of prescription opioids. Participants 

indicating lifetime nonmedical use of prescription opioids were also asked, “On how many 

days in the past 12 months did you use any prescription opioid that was not prescribed for 

you or that you took only for the experience or feeling it caused?” Response options ranged 

from 1-365 days. 

Frequency of past month nonmedical use of prescription stimulants. Participants 

indicating past year nonmedical use of prescription stimulants were also asked, “On how 

many days in the past 30 days did you use any prescription stimulant that was not prescribed 

for you or that you took only for the experience or feeling it caused?” Response options 

ranged from 1-31 days. 

Frequency of past month nonmedical use of prescription CNS depressants. 

Participants indicating past year nonmedical use of prescription CNS depressants were also 

asked, “On how many days in the past 30 days did you use any prescription CNS depressant 
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that was not prescribed for you or that you took only for the experience or feeling it caused?” 

Response options ranged from 1-31 days. 

Frequency of past month nonmedical use of prescription opioids. Participants 

indicating past year nonmedical use of prescription opioids were asked, “On how many days 

in the past 30 days did you use any prescription opioid that was not prescribed for you or that 

you took only for the experience or feeling it caused?” Response options ranged from 1-31 

days. 

Time since last nonmedical use of prescription stimulants. Participants indicating past 

year nonmedical use of prescription stimulants were asked, “How long has it been since you 

last used any prescription stimulant that was not prescribed for you or that you took only for 

the experience or feeling it caused?” Response options: Within the past 30 days, more than 

30 days ago but within the past 12 months, more than 12 months ago. 

Time since last nonmedical use of prescription CNS depressants. Participants 

indicating past year nonmedical use of prescription CNS depressants were asked, “How long 

has it been since you last used any prescription CNS depressant that was not prescribed for 

you or that you took only for the experience or feeling it caused?” Response options: Within 

the past 30 days, more than 30 days ago but within the past 12 months, more than 12 months 

ago. 

Time since last nonmedical use of prescription opioids. Participants indicating past 

year nonmedical use of prescription opioids were asked, “How long has it been since you last 

used any prescription opioid that was not prescribed for you or that you took only for the 
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experience or feeling it caused?” Response options: Within the past 30 days, more than 30 

days ago but within the past 12 months, more than 12 months ago. 

Control Variables 

Age. Age was measured using the question, “What is your current age?” Only 

students over the age of 18 were recruited for this study. 

Gender. Participants were given an open-ended prompt to indicate their gender: 

Gender_____ 

Caucasian/non-Caucasian race or ethnicity. Following methods recommended by the 

United States Office of Management and Budget and used in the 2011 Census Bureau 

(United States Department of Commerce, 2013), participants were asked, “To which racial or 

ethnic group(s) do you most identify?” and provided with the following options: a) White, b) 

Black or African American, c) American Indian or Alaska Native, d) Asian, e) Native 

Hawaiian or Other Pacific Islander, and f) Other, please specify _____.  

Greek affiliation. Participants were asked, “Are you currently a member of a 

fraternity or sorority?” 

Grade point average. Participants were asked, “To the best of your knowledge, what 

is your overall, cumulative GPA?”  

Past 30-day substance use. Research indicates that use of other illicit drugs is a strong 

predictor of NMUPD (Simoni-Wastila et al., 2004). Past month use of any illicit drugs was 

measured using items from the NSDUH Core Substance Use Scale (SAMHDA, 2012). This 

scale measures lifetime use and frequency of past year and past month use of a variety of 
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substances and includes descriptions of each substance. Participants were asked to respond to a 

question asking if they have ever used each of the illicit drugs included in the survey (i.e., 

marijuana, cocaine, crack, heroin, or hallucinogens). Participants indicating positive responses 

were then be asked to report the number of days out of the past 30 they used each illicit drug (see 

Appendix E). Any frequency of use of any illicit drug in the past 30 days was operationalized as a 

positive response to past month use of any illicit drug. 

Previous studies have also found an association between NMUPD and binge drinking 

(Ford & Arrastia, 2008, Herman-Stahl, Krebs, Kroutil, & Heller, 2007). Past month binge 

drinking was measured using a question from the NSDUH Core Substance Use Scale (SAMHDA, 

2012, see Appendix E). Participants were provided with the definition used in the NSDUH of a 

single drink as “a can or bottle of beer, a glass of wine or a wine cooler, a shot of liquor, or a 

mixed drink with liquor in it. We are not asking about times when you only had a sip or two from 

a drink.” Participants will respond to the question, “During the past 30 days, that is since [datefill], 

on how many days did you have 5 or more drinks (4 or more if you are female) on the same 

occasion? By ‘occasion,’ we mean at the same time or within a couple of hours of each other.” 

This question was modified from the original version to define binge drinking as a lower number 

of drinks for females than males, according to the definition accepted by the Center for Disease 

Control and Prevention (CDC, 2012). Any frequency of past month binge drinking was 

operationalized as a positive response to past month binge drinking. 
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Past month NMUPD was measured using the procedure described above. Any 

frequency of past 30-day illicit drug use, binge drinking, or NMUPD was included as a 

dichotomous variable to be used as a covariate in each regression. 

Social desirability. The Balanced Inventory of Desirable Responding (Paulhus, 1991) 

was used to measure social desirability (see Appendix F). This 40-item scale assesses 

impression management and self-deceptive enhancement using a seven-point scale (not true-

very true). Typical reliability estimates range from α = .67-.85 (Paulhus, 1991). Social 

desirability was assessed in order to control for reporting bias and included as a covariate in 

step two of each equation. For the purposes of this study, the impression management 

subscale was used to assess social desirability. 

Results 

Hierarchical regression analyses were used to determine if the theory of planned 

behavior provided an effective model for the prediction of behavioral intentions to engage in 

NMUPD, and if descriptive and injunctive normative beliefs were each uniquely associated 

with behavioral intentions to engage in NMUPD. Separate analyses were conducted for each 

drug category to detect differences in relationships across drug categories. Analyses were 

performed using the IBM Statistical Package for the Social Sciences (SPSS 19.0).  

Preliminary Analyses 

Missing data. Prior to hypothesis testing, data were examined for accuracy of data 

entry, missing values, presence of outliers, and normality (n = 143). Missing values were 

noted for six participants who discontinued the survey after the first few questions. Four 
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additional cases with randomly missing data on only one or two items were identified. T-tests 

failed to reveal statistically reliable differences between the cases with missing data and the 

rest of the sample. These ten cases in total were removed due to missing data, leaving 133 

cases. 

Injunctive normative beliefs and personal attitude toward use scale construction. The 

Disapproval of Drug Use Scale measures both perceived peer disapproval (injunctive 

normative beliefs) toward NMUPD and personal attitude toward NMUPD that occurs a) once 

or twice, b) occasionally, and c) regularly. Due to a lack of previous research examining 

conceptual distinctions between these three levels of use, the methods proposed for the 

current study included an examination of inter-item correlations following data collection to 

determine if these levels correlated highly enough to justify combining all three into one 

scale.  

To determine the most appropriate strategy, inter-item correlations were examined for 

the injunctive normative belief items as well as the attitude toward use items. These 

correlations can be found in Appendix G, Tables 8 and 9, respectively. Reliability estimates 

for the scales created by combining all three items can be found in Appendix G, Table 10. 

Although reliability estimates for the injunctive normative belief and attitude toward use 

scales were high enough to justify combining the items for some purposes, the relatively low 

inter-item correlations between “use once or twice” and “regular use” suggested these 

categories might represent different constructs and combining these into one variable might 

obscure differences. 



68 

 

 

 

 

Further investigation using principal component analysis was also inconclusive. 

Using oblimin rotation and Kaiser normalization, the first two items (use once or twice and 

occasional use) loaded as one factor and regular use represented an independent factor for all 

injunctive normative belief and attitude toward use items. However, when Kaiser 

normalization was not applied all three items loaded onto one factor. For the purposes of this 

study, the distinction among these levels of use seemed important to consider.  Since 

occasional use is widespread and can be a gateway to more regular use, a decision was made 

to focus only on the occasional use item. 

Perceived behavioral control scale construction. The Cronbach’s alphas regarding 

the perceived behavioral control scale were only moderately strong, suggesting that the scale 

reliability may have been lower than ideal. Previous research using the same scale with a 

focus on substance use found a distinction between perceptions of behavioral control over 

using ecstasy (MDMA) compared to control over obtaining ecstasy in predicting behavioral 

intentions toward using ecstasy (Orbell, Blair, Sherlock, & Conner, 2001). Orbell and 

colleagues found that the scale actually represented two distinct factors. The control over 

taking subscale was negatively correlated with behavioral intentions and use of ecstasy, 

whereas the control over obtaining subscale was positively correlated with behavioral 

intentions and use. Furthermore, each factor explained unique variance in behavioral 

intentions as well as use of ecstasy. 

Replicating the process used by Orbell and colleagues (2001), principal-component 

analyses with varimax rotation resulted in two distinct factors among the data from the current 
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study, with patterns that were consistent with the findings of Orbell and colleagues. For the most 

part, reliability estimates were higher for subscales than for the whole scale, across drug 

categories. For the current study, the decision was made to separate the items into two subscales 

for each drug category to represent this distinction: (a) perceived behavioral control over using a 

prescription drug nonmedically, and (b) perceived behavioral control over obtaining a prescription 

drug to use nonmedically. 

Outliers and descriptive properties. The presence of univariate outliers was 

determined by identifying standardized scores in excess of 3.29. A total of six participants 

were considered outliers on at least one of the variables. Four were retained because there 

was no evidence to suggest they were not part of the distribution. Two were outliers due to 

age scores outside of the targeted population, and were removed, resulting in 131 cases.  

Variables were screened for skew and kurtosis by computing a z score for each skew 

and kurtosis value which was then compared to the normal curve probability table (Field, 

2009). The following variables had significant skew: descriptive normative beliefs for all 

three drug categories, and perceived behavioral control over using for all three drug 

categories (see Tables 1, 2, and 3). Logarithmic transformation reduced the skew of 

descriptive normative beliefs regarding stimulants (skew = 0.71, kurtosis = -1.00), and 

inverse transformation reduced the skew of descriptive normative beliefs regarding CNS 

depressants (skew = -0.92, kurtosis = -0.98) and opioids (skew = -0.53, kurtosis = -1.52). 

Inverse transformation also reduced the skew of perceived behavioral control over using for 

stimulants (skew = -0.64, kurtosis = -1.24), CNS depressants, (skew = -1.08, kurtosis = -
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0.36), and opioids (skew = -0.71, kurtosis = -1.18). Following transformations, the 

assumption of homoscedasticity was determined to be satisfactory based on transformed 

residuals plotted against predicted values. Hartley’s F-Max test was applied to determine that 

homogeneity of variance levels were all satisfactory. The Durbin-Watson test ranged from 

1.90 to 2.05, suggesting the assumption of uncorrelated residuals was met. Using a p < .001 

criterion for Mahalanobis distance, no outliers were identified, and no suppressor variables 

were found (N = 131). The transformed variables were then entered into the regressions and 

compared to the regressions using the untransformed variables. The variances explained by 

the models, b-weights and significance of individual predictors did not differ in any 

substantive way so for ease of interpretation, results using the untransformed variables are 

reported below. The descriptive statistics for all the predictor variables, outcome variables, 

and covariates can be found in Tables 1-4. 

Variables in stimulants analyses. The descriptive statistics for predictors and 

covariates used in the stimulants analyses are listed in Tables 1 and 4, respectively. The mean 

level of perceived peer attitudes (injunctive normative beliefs) indicated that most (74%) 

participants believed their peers either disapproved or strongly disapproved of occasional 

nonmedical use of prescription stimulants. As expected, personal attitude toward use very 

closely resembled perceived peer attitudes. Most participants (75%) also disapproved or 

strongly disapproved of occasional nonmedical use of prescription stimulants. The majority 

of participants (51%) also estimated that their closest friends used prescription stimulants 

nonmedically (descriptive normative beliefs) less than once a year if at all. For perceived 
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behavioral control over obtaining prescription stimulants to use nonmedically, the majority of 

participants (70%) had a mean score of 3.5 or above on a scale of 1-7. Higher scores on this 

scale indicated that participants were confident they could obtain prescription stimulants if 

they wanted to, and that doing so would be easy. For perceived behavioral control over using, 

almost all participants (96%) had a mean score of 3.5 or above on a scale of 1-7, and 76% 

had a score of 5 or above. Higher scores on this scale indicated that participants felt they had 

control over whether or not they used prescription stimulants nonmedically, and that resisting 

or refusing to use would not be difficult. Only 21% of participants agreed with statements 

assessing behavioral intentions to use prescription stimulants nonmedically (e.g., “I plan to 

use prescription stimulants nonmedically sometime in the next year”). Most (79%) of 

participants disagreed or strongly disagreed with these statements, indicating that they did 

not intend to use prescription stimulants nonmedically. 
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Table 1. Descriptive Statistics for Stimulants Predictors 

  Variable M SD Range Skew  Kurtosis  

 Injunctive Norms: Occasional Use
a
 1.96 0.86 1-4 0.51 -0.53 

 Descriptive Normative Beliefs
b
 2.47 2.07 1-9 1.34 0.59 

 Personal Attitude Toward Occasional Use
c
 1.99 0.81 1-4 0.46 -0.34 

 PBC Over Obtaining
d
 4.31 1.44 1-6 -0.48 -0.92 

 PBC Over Using
e
 5.43 0.82 3-6 -1.41 -0.93 

 Behavioral Intentions to Use 1.87 0.68 1-4 0.27 -0.90 

Note. PBC = perceived behavioral control. 

a
Higher levels of injunctive norms indicate higher levels of perceived peer approval. 

b
Higher levels of 

descriptive normative beliefs represent greater perceived frequency of closest friends’ nonmedical use. 
c
Higher 

levels of personal attitude toward use indicate higher levels of personal approval. 
d
Higher levels of perceived 

behavioral control over obtaining indicate perceptions that obtaining would be easier. 
e
Higher levels of 

perceived behavioral control over using indicate perceptions of greater control and ability to refuse. 
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Variables in CNS depressants analyses. The descriptive statistics for predictors and 

covariates used in the CNS depressants analyses are listed in Tables 2 and 4, respectively. 

Perceived peer attitudes (injunctive normative beliefs) and personal attitudes toward use were 

slightly more disapproving toward occasional nonmedical use of prescription CNS 

depressants than with stimulants. The majority of participants (67%) also estimated that their 

closest friends used prescription CNS depressants nonmedically (descriptive normative 

beliefs) less than once a year if at all. For perceived behavioral control over obtaining 

prescription CNS depressants to use nonmedically, only 51% had a mean score of 3.5 or 

above, with higher scores indicating greater confidence in ability to obtain. For perceived 

behavioral control over using, almost all participants (96%) had a mean score of 3.5 or 

above, and 85% had a score of 5 or above, with higher scores indicating greater sense of 

control over resisting or refusing. Only 17% of participants agreed with statements assessing 

behavioral intentions to use. Most (83%) of participants disagreed or strongly disagreed with 

these statements, indicating that they did not intend to use prescription CNS depressants 

nonmedically. 
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Table 2. Descriptive Statistics for CNS Depressants Predictors 

  Variable M SD Range Skew  Kurtosis  

 Injunctive Norms: Occasional Use
a
 1.83 0.80 1-4 0.59 -0.39 

 Descriptive Normative Beliefs
b
 2.04 1.91 1-9 1.95 2.91 

 Personal Attitude Toward Occasional Use
c
 1.82 0.77 1-4 0.63 -0.14 

 PBC Over Obtaining
d
 3.59 1.49 1-6 0.14 -1.01 

 PBC Over Using
e
 5.56 0.80 2.5-6 -2.05 3.52 

 Behavioral Intentions to Use 1.73 0.63 1-3 0.23 -1.36 

Note. PBC = perceived behavioral control. 

a
Higher levels of injunctive norms indicate higher levels of perceived peer approval. 

b
Higher levels of 

descriptive normative beliefs represent greater perceived frequency of closest friends’ nonmedical use. 

c
Higher levels of personal attitude toward use indicate higher levels of personal approval. 

d
Higher levels of 

perceived behavioral control over obtaining indicate perceptions that obtaining would be easier. 
e
Higher 

levels of perceived behavioral control over using indicate perceptions of greater control and ability to refuse. 
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Variables in opioids analyses. The descriptive statistics for predictors and covariates used in 

the opioids analyses are listed in Tables 3 and 4, respectively. Perceived peer attitudes 

(injunctive normative beliefs) and personal attitudes toward use were only slightly less 

disapproving (i.e., more approving) toward occasional nonmedical use of prescription 

opioids than stimulants and CNS depressants. The majority of participants (58%) also 

estimated that their closest friends used prescription opioids nonmedically (descriptive 

normative beliefs) less than once a year if at all. For perceived behavioral control over 

obtaining prescription opioids to use nonmedically, 69% had a mean score of 3.5 or above, 

with higher scores indicating greater confidence in ability to obtain. For perceived behavioral 

control over using, almost all participants (95%) had a mean score of 3.5 or above, and 76% 

had a score of 5 or above, with higher scores indicating greater sense of control over resisting 

or refusing. Only 21% of participants agreed with statements assessing behavioral intentions. 

Most (79%) of participants disagreed or strongly disagreed with these statements, indicating 

that they did not intend to use prescription opioids nonmedically.
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Table 3. Descriptive Statistics for Opioids Predictors 

  Variable M SD Range Skew  Kurtosis  

 Injunctive Norms: Occasional Use
a
 2.04 0.95 1-4 0.58 -0.57 

 Descriptive Normative Beliefs
b
 2.27 2.04 1-9 1.73 2.12 

 Personal Attitude Toward Occasional Use
c
 1.98 0.86 1-4 0.42 -0.69 

 PBC Over Obtaining
d
 4.24 1.44 1-6 -0.47 -0.86 

 PBC Over Using
e
 5.38 0.97 1-6 -1.83 3.38 

 Behavioral Intentions to Use 1.82 0.65 1-3 0.15 -1.26 

Note. PBC = perceived behavioral control. 

a
Higher levels of injunctive norms indicate higher levels of perceived peer approval. 

b
Higher levels of 

descriptive normative beliefs represent greater perceived frequency of closest friends’ nonmedical use. 

c
Higher levels of personal attitude toward use indicate higher levels of personal approval. 

d
Higher levels of 

perceived behavioral control over obtaining indicate perceptions that obtaining would be easier. 
e
Higher 

levels of perceived behavioral control over using indicate perceptions of greater control and ability to 

refuse. 
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Covariates.The majority of participants (71%) reported past 30 day use of any one of 

the substances addressed in this study (e.g., binge drinking, NMUPD, marijuana). Slightly 

more than half of participants (54%) were male, which is unusual considering that the 

population from which the sample was drawn was roughly 76% female. The impression 

management score mean level was also moderately high, indicating that the use of this scale 

as a covariate may be particularly useful in statistically controlling for this potential source of 

bias. 

 

 

 

Table 4. Descriptive Statistics for Covariates 

  Variable M  SD Range Skew Kurtosis 

 Past 30 Day Substance Use 0.71 0.46 0-1 -0.94 -1.14 

 Age 19.70 1.46 18-25 1.19 1.71 

 Gender
a
  1.46 0.50 1-2 0.17 -2.00 

 Caucasian Ethnicity
b
  0.79 0.41 0-1 -1.47 0.16 

 Greek Membership
c
  1.82 0.38 1-2 -1.73 0.99 

 GPA 3.12 0.50 1.70-4.00 -0.35 -0.19 

 Residence Type
d
 2.84 1.90 1-5 0.15 -1.92 

 Impression Management
e
 3.88 0.80 2-6 0.15 -0.47 

a
1=male, 2=female. 

b
1=identified as primarily Caucasian, 0=did not identify as Caucasian. 

c
1=member of a 

Greek organization, 2=not a member of a Greek organization. 
d
1=dormitory/residence hall, 2=fraternity, 

3=sorority, 4=with parents, 5=own residence. 
e
Higher scores on impression management indicate higher levels 

of social desirability bias. 
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Past 30 Day Substance Use. Although the majority of participants reported some type 

of substance use in the past 30 days, type of substance used varied (see Appendix H). The 

percentage of participants who reported nonmedical use of prescription stimulants (8.4%), 

CNS depressants (3.1%) and opioids (6.9%) in the past 30 days differed from national 

averages for 2012 (i.e., approximately 1.4%, 2%, and 3.8%, respectively; SAMHSA, 2013). 

Reports of marijuana use (23%) and binge drinking (57%) were also higher than expected 

based on national averages (i.e., approximately 19% and 40%, respectively; SAMHSA, 

2013). 

Bivariate correlations. Bivariate correlations for stimulants, CNS depressants, and 

opioids are provided in Appendix I, Tables 12, 13, and 14, respectively. Although 

correlations between attitude toward use, descriptive normative beliefs, and injunctive 

normative beliefs ranged from .35 to .83, there were no VIF scores over 2.01 (M = 1.37), and 

tolerance values were all above .50, suggesting that multicollinearity was not a problem. 

Variables used in stimulants analyses. Among variables used in the stimulants 

analysis, perceived peer approval (injunctive normative beliefs) was positively correlated 

with variables as predicted by the theory of planned behavior. Perceptions that peers were 

more approving of occasional nonmedical use of prescription stimulants were associated with 

(a) more approving personal attitudes, (b) higher behavioral intentions to use, (c) perceptions 

that peers used prescription stimulants nonmedically more frequently, (d) perceptions that 

prescription stimulants would be easier to obtain, and (e) past 30 day substance use. 

Injunctive normative beliefs were negatively correlated with perceived control over use, 
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suggesting that more approving perceived peer attitudes were associated with the perception 

that refusing or resisting nonmedical use of prescription stimulants would be difficult. 

As expected, very similar relationships were seen between descriptive normative 

beliefs and other variables. A more approving personal attitude toward use was also 

associated with perceptions that prescription stimulants would be easier to obtain to use 

nonmedically, higher behavioral intentions to use, and past 30 day substance use. Perceived 

ability to obtain prescription stimulants to use nonmedically was positively associated with 

behavioral intentions to use and past 30 day substance use. Perceived control over use 

(ability to refuse) was negatively associated with behavioral intentions to use. Behavioral 

intentions to use were also associated with past 30 day substance use. Males were also 

slightly more likely to report behavioral intentions to use. Past 30 day substance use was 

positively correlated with Greek membership. Impression management was negatively 

correlated with injunctive and descriptive normative beliefs, personal attitude toward use, 

perceived ability to obtain, behavioral intentions to use, and past 30 day substance use. 

Variables used in CNS depressants analyses. Among CNS depressant variables, the 

same patterns were observed with some minor differences. The negative relationship between 

perceived control over using and personal attitude toward use was significant. Perceived 

ability to obtain CNS depressant to use nonmedically was not significantly associated with 

past 30 day substance use, but participants reporting Caucasian ethnicity were more 

significantly more likely to report perceptions that ability to obtain CNS depressants to use 
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nonmedically would be easier. No significant gender differences were observed in behavioral 

intentions to use. 

Variables used in opioids analyses. Similar patterns were also observed among 

variables used in the opioids analyses, with some differences. Unlike with stimulants, 

injunctive normative beliefs were not significantly associated with perceived control over 

use. Perceived ability to obtain prescription opioids to use nonmedically was not significantly 

associated with descriptive or injunctive normative beliefs. Perceived ability to obtain 

prescription stimulants to use nonmedically was not significantly associated with behavioral 

intentions to use or past 30 day substance use. 

Overall, across drug categories very similar relationships were observed, and 

although some minor changes were observed, such as relationships emerging as significant in 

one drug category but not in others, the direction of these relationships was consistent. 

Hypothesis Testing 

Stimulants 

H1a. Descriptive normative beliefs regarding nonmedical use of prescription 

stimulants will predict intentions to use prescription stimulants nonmedically and will 

explain unique variance in intentions to use prescription stimulants nonmedically, 

controlling for injunctive normative beliefs, personal attitude toward use, perceived 

behavioral control regarding nonmedical use of prescription stimulants, and control 

variables (gender, past 30-day use of any substance, and impression management score). 
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Hypothesis 1a was confirmed. Descriptive normative beliefs predicted unique 

variance in behavioral intentions to use stimulants nonmedically, controlling for all other 

variables. The only predictor that was expected to contribute to the model but did not explain 

unique variance was perceived behavioral control over obtaining stimulants to use 

nonmedically. With all predictors added to the model, personal attitude toward use was the 

strongest predictor (see Table 5). 

H1b. Injunctive normative beliefs regarding nonmedical use of prescription 

stimulants will predict intentions to use prescription stimulants nonmedically and will 

explain unique variance in intentions to use prescription stimulants nonmedically, 

controlling for descriptive normative beliefs, personal attitude toward use, perceived 

behavioral control regarding nonmedical use of prescription stimulants, and control 

variables (gender, past 30-day use of any substance, and impression management score). 

Hypothesis 1b was also confirmed. Injunctive normative beliefs predicted unique 

variance in behavioral intentions to use stimulants nonmedically, controlling for all other 

variables. Following the same pattern as the analysis testing hypothesis 1a, the perceived 

ability to obtain stimulants to use nonmedically was not a significant predictor. Personal 

attitude toward use was again the strongest predictor. Past 30-day substance use, impression 

management score, and gender were not significant predictors (see Table 5). 

In the first hierarchical regression analysis, the dependent variable was behavioral 

intention to use stimulants nonmedically. To identify the unique contribution of injunctive 

and descriptive normative beliefs, separate regression analyses were used. In the first 
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analysis, descriptive normative beliefs predicted behavioral intentions on the first level, and 

injunctive normative beliefs along with all other significant predictors and covariates 

predicted behavioral intentions on the second level. In the second analysis, injunctive 

normative beliefs predicted behavioral intentions on the first level, and descriptive normative 

beliefs along with all other predictors and covariates predicted behavioral intentions on the 

second level. Age, Caucasian ethnicity, Greek membership, and GPA were not significantly 

correlated with behavioral intentions to use stimulants nonmedically and were not included in 

the analysis. Overall, the model explained 56 percent of the variance in behavioral intentions 

to use prescription stimulants nonmedically, F(8, 121), = 21.53, p < .001. 
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Table 5. Regression Analyses for Hypotheses 1a and 1b 

Young Adults’ Behavioral Intentions to Use Prescription Stimulants Nonmedically 

 Hypothesis 1a  Hypothesis 1b 

Variable Δ R
2 

(Adj) 

Beta SE  Δ R
2 

(Adj) 

Beta SE 

Step 1 .26***    .38***   

   Descriptive Normative Beliefs
a
  .51*** .03   --- --- 

   Injunctive Normative Beliefs
b 

 --- ---   .62*** .06 

Step 2 .30***    .18***   

   Descriptive Normative Beliefs  .16* .02   .16* .02 

   Injunctive Normative Beliefs  .20* .07   .20* .07 

   Personal Attitude Toward Use
c 

 .36*** .07   .36*** .07 

   PBC Over Obtaining
d 

 .07 .03   .07 .03 

   PBC Over Using
e 

 -.13* .05   -.13* .05 

   Past 30 Day Substance Use  .10 .10   .10 .10 

   Impression Management
f 

 -.13 .05   -.13 .05 

   Gender  -.07 .08   -.07 .08 

Adjusted R
2
 Total .56***    .56***   

*p < .05 **p < .01 ***p < .001 

Note. PBC = Perceived Behavioral Control. 
a
Higher levels indicate greater perceived frequency of closest friends’ nonmedical use. 

b
Higher levels 

indicate higher levels of perceived peer approval.  
c
Higher levels indicate higher levels of personal approval. 

d
Higher levels indicate perceptions that obtaining would be easier. 

e
Higher levels indicate perceptions of 

greater control and ability to refuse.
 f
Higher levels indicate higher scores on social desirability bias. 

 

 

 

 

CNS Depressants 

H2a. Descriptive normative beliefs regarding nonmedical use of prescription CNS 

depressants will predict intentions to use prescription CNS depressants nonmedically and 

will explain unique variance in intentions to use prescription CNS depressants nonmedically, 
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controlling for injunctive normative beliefs, personal attitude toward use, perceived 

behavioral control regarding nonmedical use of prescription CNS depressants, and control 

variables (past 30-day use of any substance and impression management score). 

Hypothesis 2a was not confirmed. The descriptive normative beliefs variable was no 

longer a significant predictor when other predictors and covariates were added to the model. 

Injunctive normative beliefs and personal attitude toward use both explained unique variance 

in behavioral intentions to use prescription CNS depressants nonmedically. Unlike the 

analyses regarding stimulants, perceived behavioral control over using was the strongest 

predictor in the model addressing CNS depressants. The impression management score was a 

significant predictor, but past 30-day substance use was not (see Table 6). 

H2b. Injunctive normative beliefs regarding nonmedical use of prescription CNS 

depressants will predict intentions to use prescription CNS depressants nonmedically and 

will explain unique variance in intentions to use prescription CNS depressants nonmedically, 

controlling for descriptive normative beliefs, personal attitude toward use, perceived 

behavioral control regarding nonmedical use of prescription CNS depressants, and control 

variables (past 30-day use of any substance and impression management score). 

Hypothesis 2b was confirmed. Injunctive normative beliefs predicted unique variance 

in behavioral intentions to use CNS depressants nonmedically, controlling for all other 

variables. Following the same pattern as the analysis testing hypothesis 2a, the descriptive 

normative beliefs variable was not a significant predictor. Personal attitude toward use was a 

significant predictor, and perceived behavioral control over using was the strongest predictor 
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in the model. The impression management score was a significant predictor, but past 30-day 

substance use was not (see Table 6). 

Data analysis followed the same process used with stimulants. Age, gender, 

Caucasian ethnicity, Greek membership, and GPA were not significantly correlated with 

behavioral intentions to use CNS depressants nonmedically and were not included in the 

analysis. Attitude toward use and injunctive normative beliefs were highly significantly 

correlated, and descriptive normative beliefs, injunctive normative beliefs and attitude toward 

use were high enough to cause concern. However, there were no VIF scores over 3.13 (M = 

1.69), and tolerance values were all above .32. Overall, the model explained 50% of the 

variance in behavioral intentions to use prescription CNS depressants nonmedically, F(7, 

123), = 19.19, p < .001. 
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Table 6. Regression Analyses for Hypotheses 2a and 2b 

Young Adults’ Behavioral Intentions to Use Prescription CNS Depressants Nonmedically 

 Hypothesis 2a  Hypothesis 2b 

Predictor 

Δ R
2 

(Adj) 

Beta SE  Δ R
2 

(Adj) 

Beta SE 

Step 1 .18***    .32***   

   Descriptive Normative Beliefs  .43*** .03   --- --- 

   Injunctive Normative Beliefs  --- ---   .57*** .06 

Step 2 .32***    .18***   

   Descriptive Normative Beliefs  .03 .03   .03 .03 

   Injunctive Normative Beliefs  .22* .09   .22* .09 

   Personal Attitude Toward Use  .23* .09   .23* .09 

   PBC Over Obtaining  .07 .03   .07 .03 

   PBC Over Using  -.32*** .06   -.32*** .06 

   Past 30 Day Substance Use  .11 .09   .11 .09 

   Impression Management  -.18* .05   -.18* .05 

Adjusted R
2
 Total .50***   .50*** 

*p < .05 **p < .01 ***p < .001 

Note. PBC = Perceived Behavioral Control 
a
Higher levels indicate greater perceived frequency of closest friends’ nonmedical use. 

b
Higher levels 

indicate higher levels of perceived peer approval.  
c
Higher levels indicate higher levels of personal 

approval. 
d
Higher levels indicate perceptions that obtaining would be easier. 

e
Higher levels indicate 

perceptions of greater control and ability to refuse.
 f
Higher levels indicate higher scores on social 

desirability bias. 
      

 

 

 

Opioids 

H3a. Descriptive normative beliefs regarding nonmedical use of prescription opioids 

will predict intentions to use prescription opioids nonmedically and will explain unique 

variance in intentions to use prescription opioids nonmedically, controlling for injunctive 
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normative beliefs, personal attitude toward use, perceived behavioral control regarding 

nonmedical use of prescription opioids, and control variables (past 30-day use of any 

substance and impression management score). 

Hypothesis 3a was not confirmed. The descriptive normative beliefs variable was no 

longer a significant predictor when other predictors and covariates were added to the model. 

Personal attitude toward use was the strongest predictor, followed by perceived behavioral 

control over using. Past 30-day substance use predicted unique variance, but injunctive 

normative beliefs, perceived behavioral control over obtaining, and the impression 

management score were not significant (see Table 7). 

H3b. Injunctive normative beliefs regarding nonmedical use of prescription opioids 

will predict intentions to use prescription opioids nonmedically and will explain unique 

variance in intentions to use prescription opioids nonmedically, controlling for descriptive 

normative beliefs, personal attitude toward use, perceived behavioral control regarding 

nonmedical use of prescription opioids, and control variables (past 30-day use of any 

substance and impression management score). 

Hypothesis 3b was not confirmed. Following the same pattern as the analyses used to 

test hypothesis 3a, the injunctive normative beliefs variable was no longer a significant 

predictor when other predictors and covariates were added to the model. Personal attitude 

toward use was the strongest predictor, followed by perceived behavioral control over using. 

Past 30-day substance use predicted unique variance, but descriptive normative beliefs, 
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perceived behavioral control over obtaining, and the impression management score were not 

significant (see Table 7). 

Data analysis followed the same process as that used with stimulants and CNS 

depressants. Age, gender, Caucasian ethnicity, Greek membership, and GPA were not 

significantly correlated with behavioral intentions to use opioids nonmedically and were not 

included in the analysis. Attitude toward use and injunctive normative beliefs were highly 

significantly correlated, and descriptive normative beliefs, injunctive normative beliefs and 

attitude toward use were high enough to cause concern. However, there were no VIF scores 

over 2.27 (M = 1.46), and tolerance values were all above .43. Overall, the model explained 

52 percent of the variance in behavioral intentions to use prescription opioids nonmedically, 

F(7, 123) = 21.45, p < .001. 
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Table 7. Regression Analyses for Hypotheses 3a and 3b 

Young Adults’ Behavioral Intentions to Use Prescription Opioids Nonmedically 

 Hypothesis 3a  Hypothesis 3b 

Variable 

Δ R
2 

(Adj) 

Beta SE  Δ R
2 

(Adj) 

Beta SE 

Step 1 .10***    .23***   

   Descriptive Normative Beliefs  .33*** .03   --- --- 

   Injunctive Normative Beliefs  --- ---   .48*** .05 

Step 2 .42***    .31***   

   Descriptive Normative Beliefs  -.03 .02   -.03 .02 

   Injunctive Normative Beliefs  .07 .06   .07 .06 

   Attitude  .45*** .07   .45*** .07 

   PBC Over Obtaining  .00 .03   .00 .03 

   PBC Over Using  -.30*** .05   -.30*** .05 

   Past 30 Day Substance Use  .17* .09   .17* .09 

   Impression Management  -.10 .05   -.10 .05 

Adjusted R
2
 Total .53***    .53***   

*p < .05 **p < .01 ***p < .001 

Note. PBC = Perceived Behavioral Control 
a
Higher levels represent greater perceived frequency of closest friends’ nonmedical use. 

b
Higher levels 

indicate higher levels of perceived peer approval.  
c
Higher levels indicate higher levels of personal approval. 

d
Higher levels indicate perceptions that obtaining would be easier. 

e
Higher levels indicate perceptions of 

greater control and ability to refuse.
 f
Higher levels indicate higher scores on social desirability. 
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Discussion 

This study filled a gap in the literature by examining the theory of planned behavior 

as a model to explain NMUPD and looking at how well individual predictors explained 

variance in behavioral intentions. Overall, the theory of planned behavior provided an 

effective model, and individual predictors demonstrated strong bivariate relationships. 

Regressions suggest the relationships among predictors are complex and identification of the 

pathways through which these predictors operate would benefit prevention efforts. Another 

purpose of this study was to examine the relationships across drug categories. Although some 

differences emerged, general patterns were consistent across drug category, and the variance 

explained across drug categories was similar. 

Theory of planned behavior model. Overall, the model was effective at predicting 

NMUPD, explaining 50-56% of the variance in behavioral intentions for NMUPD across 

drug categories. Findings from the current study were very similar to previous research on 

binge drinking and college students. For example, Armitage et al. (2002) found that the 

model explained 54% of the variance in binge drinking. Armitage and colleagues also found 

that personal attitude toward use ( = .35, p < .001), and injunctive normative beliefs ( = .21, 

p < .01) predicted binge drinking. Regarding stimulants, the current study found that the model 

explained 56% of the variance in behavioral intentions, and that personal attitude toward use ( = 

.36, p < .001), and injunctive normative beliefs ( = .20, p < .05) predicted behavioral intentions. 

Personal attitude toward use and perceived behavioral control over use were consistently 

predictive across drug categories, suggesting that although normative beliefs appear to play a 
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role in behavioral intentions, personal attitude and perceived behavioral control over use are 

stronger predictors regarding NMUPD. 

Normative beliefs. Bivariate correlations between descriptive normative beliefs and 

behavioral intentions ranged from r = .33** to r = .51**. Bivariate correlations between 

injunctive normative beliefs and behavioral intentions ranged from r = .48** to r = .62**. 

These correlations suggest that normative beliefs play an important role in behavioral 

intentions. However, further analyses demonstrated more complex relationships. 

The hypotheses for the current study specifically addressed normative beliefs because 

they are the predictors addressed in social norms prevention strategies. One hypothesis 

proposed that descriptive normative beliefs would predict unique variance in behavioral 

intentions to engage in NMUPD, across drug categories. The other hypothesis proposed that 

injunctive normative beliefs would do the same. Overall, these hypotheses were partially 

supported. Descriptive and injunctive normative beliefs each explained unique variance in 

behavioral intentions in the stimulants analyses, supporting the first two hypotheses. 

However, this pattern was only observed for stimulants. For the analyses using CNS 

depressants, the hypothesis that injunctive normative beliefs would predict unique variance in 

behavioral intentions was supported, but the hypothesis for descriptive normative beliefs was 

not. The results for opioids did not support either hypothesis, as both injunctive and 

descriptive normative beliefs were nonsignificant predictors once the other predictors were 

entered into the equation. This suggests that there may be subtle differences in the way 

predictors operate, depending on the type of drug.  
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However, it should also be noted that on the first step of the analyses before other 

predictors and covariates were entered into the equation, both descriptive and injunctive 

normative beliefs explained 10-26% and 23-38% of the variance in behavioral intentions, 

respectively. The strong bivariate correlations between predictors also suggest that ability to 

predict unique variance may have been reduced due to the overlap among these variables. 

For example, correlations between descriptive normative beliefs and personal attitude toward 

use ranged from r = .39** to r = .45**, and correlations between injunctive normative beliefs 

and personal attitude toward use ranged from r = .65** to r = .80**. Despite these 

correlations, descriptive normative beliefs still explained unique variance in the stimulants 

analyses, and injunctive normative beliefs still explained unique variance in the stimulants 

and CNS depressants analyses. 

Although injunctive normative beliefs and descriptive normative beliefs were highly 

correlated across drug categories (r = .47** to r = .49**), and there may be a great deal of 

similarity in the way these predictors operate, it is important to note this study found that 

injunctive normative beliefs were stronger predictors of behavioral intentions than 

descriptive normative beliefs. Descriptive normative beliefs are most commonly addressed in 

social norms prevention strategies by correcting misperceptions regarding how often peers 

use substances and by presenting the actual reported frequency of use, which is lower than 

typically perceived. Although injunctive normative beliefs are less commonly used in social 

norms preventions strategies, addressing these beliefs may be at least as effective as 

addressing descriptive normative beliefs, if not more. Young adults may be more heavily 
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influenced by the attitudes they believe their peers hold rather than the frequency with which 

they believe their peers engage in NMUPD. This information could be used in prevention 

strategies by surveying student attitudes toward NMUPD and correcting misperceptions in 

injunctive normative beliefs along with descriptive normative beliefs. 

It is also important to question whether prevention strategies could use feedback 

regarding the attitudes of close friends. Before attempting to implement feedback regarding 

close friends, research is needed to establish whether individuals misperceive close friends’ 

attitudes. Individuals’ estimates of what their close friends actually think may be more 

accurate than their estimates of what the average student thinks. In other words, 

misperceptions may be minimal regarding close friends’ attitudes. If this is true, strategies 

attempting to correct misperceptions regarding close friends’ attitudes are unlikely to have 

the intended effect. On the other hand, if misperceptions are present, theory suggests that 

correcting misperceptions regarding the attitudes of close friends would be a promising 

strategy, particularly with early intervention. 

Personal attitude toward use. Although personal attitude toward use was not the 

specific focus of the hypotheses, the strength of this predictor lends some support to the 

social norms approach to prevention, but only if there is a strong relationship between 

normative beliefs and personal attitude toward use. Although Neighbors et al. (2011) found a 

strong correlation between personal attitude toward use and injunctive normative beliefs 

regarding alcohol (r = .69, p < .001), research examining the relationship between injunctive 

normative beliefs and personal attitude toward use regarding NMUPD is lacking. The 



94 

 

 

 

 

correlations between personal attitude toward use and injunctive normative beliefs in the 

current study ranged from .65** to .80** across drug categories. Although this suggests a 

strong relationship is likely, it does not indicate whether changes in injunctive normative 

beliefs can directly influence personal attitudes toward use and further research in this area is 

needed. This relationship is rarely examined in the literature, but it appears to be an 

important relationship to understand more thoroughly.  

Perceived behavioral control. Perceived behavioral control was also not specifically 

hypothesized about in the current study, although previous research suggests it is an 

important component of the theory of planned behavior. Following the strategy used by 

Orbell and colleagues (2001), operationalizing perceived behavioral control as two constructs 

helped to clarify the role of perceived behavioral control and distinguish between perceived 

control over obtaining versus using. 

Interestingly, perceived behavioral control over obtaining did not predict unique 

variance in behavioral intentions for any of the three drug categories. On the other hand, 

perceived behavioral control over using was significant across drug categories, a strong 

predictor for opioids, and the strongest predictor for CNS depressants. The negative 

relationships between perceived behavioral control over using and behavioral intentions 

suggest that participants with more confidence in their control over using (e.g., to control use, 

or refuse an offer to use) were less likely to report behavioral intentions to use prescription 

drugs nonmedically. Although the correlational nature of this relationship precludes 
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assumption about causal influence, participants with more confidence in their control over 

using may be less likely to engage in NMUPD.  

Orbell et al. (2001) found that perceived behavioral control over using was also a 

strong predictor of behavioral intentions to use ecstasy (β = -.29**), which was very similar 

to the relationship in this study. Additional research for comparison is limited due to 

inconsistencies in operationalization of these variables. However, recognizing perceived 

behavioral control as two distinct constructs demonstrated that they operate differently. It 

seems that perceived behavioral control is a complex construct and more research is needed 

to untangle interaction effects and understand how this construct operates in relation to 

substance use. Overall, it is clear that perceived behavioral control over using is an important 

factor in predicting behavioral intentions to engage in NMUPD, and should be addressed in 

prevention efforts although further research to understand how this factor operates is needed. 

Strengths of the Study. This study has several strengths. Every effort was made to 

ensure that measurement of drug use was as accurate as possible.  Participants were shown 

color photographs of prescription drugs that included a wide range of potential names 

(including non-technical terms commonly used to refer to them, such as “uppers”). Because 

the shape, size, and even color of the same type of prescription drug can differ, images were 

also presented of different dosages to assist participants in identifying the types of 

prescription drugs they had encountered. This may be an especially important distinction to 

make with NMUPD because when prescription drugs are being shared and taken 

recreationally, the person taking them may not be aware of the technical term for the drug. 



96 

 

 

 

 

Many other studies simply ask one question to assess NMUPD. For example, a study might 

ask questions such as, “On how many occasions in your LIFETIME have you used the 

following types of drugs, NOT prescribed to you?”  “Stimulant medication (eg [sic], Ritalin, 

Dexedrine, Adderall, Concerta)” (Teter, McCabe, Cranford, Boyd, & Guthrie, 2005, p. 255). 

Although this method may serve practical purposes it may also limit the accuracy of 

reporting. 

This was also one of a limited number of studies to examine nonmedical use of 

prescription drugs by looking at different categories of drugs. The percentages of participants 

reporting nonmedical use varied considerably across drug category (i.e., 8.4%, 3.1%, and 

6.9%) and the differences in relationships that emerged suggest this is an important 

distinction to make. The current study offers a starting point to examine theoretical reasons 

for those differences but can also be compared to studies focusing on only one type of drug 

category, such as studies addressing stimulants only. Overall, however, it appeared that the 

relationships were similar across drug categories and the theory of planned behavior 

predicted approximately the same amount of variance across categories, which suggests that 

a prevention strategy effective for one type of prescription drug may be just as effective for 

another type. However, research identifying the pathways through which individual 

predictors operate would help to clarify these findings. 

Another strength of the current study was the careful attention paid to the 

operationalization of the theory of planned behavior constructs and the selection of each 

measure to reflect the theoretical construct as closely as possible. For example, many studies 
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examining descriptive normative beliefs ask a more general question such as, “Please 

estimate the percentage of (name of university) students who, in the past 12 months used 

stimulant medication (e.g., Ritalin, Dexedrine, Adderall, Concerta, methylphenidate) that was 

not prescribed to them” (McCabe, 2008, p. 716). This also serves practical purposes, but 

close friends are expected to have the strongest influence, as demonstrated by previous 

research (Cialdini et al., 1990; Rimal & Real, 2008) and consistent with theory (Fishbein & 

Ajzen, 1975; Fishbein & Ajzen, 2010). The current study operationalized normative beliefs 

using close friends instead of university students in general, because theoretically, the 

attitudes of close friends will have the strongest relationship with personal attitudes toward 

use. This distinction is important to make if the goal is to predict behavioral intentions as 

accurately as possible. 

An additional strength of the current study was consideration of social desirability 

bias. Participants who scored higher on the impression management scale were more likely to 

be engaging in social desirability bias. The analyses run without including the impression 

management variable showed some minor differences from the analyses run with impression 

management. For example, the addition of impression management as a covariate added an 

additional 3% of variance explained for stimulants and CNS depressants, and an additional 

1% for opioids.  

Study limitations. Several limitations should be considered due to sampling. Use of a 

convenience sample meant that most of the participants were psychology majors attending 

classes at the same university, which may have introduced some bias. For example, 
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psychology majors are often introduced to concepts such as social desirability and may even 

be familiar with impression management scales. Most of the participants were recruited from 

first year courses, making this possibility somewhat less likely but still an issue to consider. 

Overall, the results from this study should only be generalized to other populations with 

caution considering the method of recruitment. 

Potentially, selection bias based may have occurred due to the volunteer nature of 

recruitment, and is another possible sampling limitation. The participants in the current study 

signed up for psychological studies to earn credit toward fulfillment of introductory 

psychology course requirements. Students were given a variety of studies to choose from to 

fulfill the course requirements, and it is possible that students with higher rates of substance 

use found the study description more appealing and were more likely to sign up for the study. 

The reported rates of past month substance use from the current sample were generally 

higher than the reported national average for young adults (SAMHSA, 2012). For example, 

comparing past month rates of substance use, nonmedical use of prescription stimulants was 

reported by 8.4% of participants in the current study compared to the 1.4% average reported 

nationally; nonmedical use of prescription opioids was reported by 6.9% of participants in 

the current study compared to the 3.8% average reported nationally (see Appendix H). This 

suggests selection bias is a possibility that should be taken into account when interpreting the 

results of this study. 

Another limitation was the use of behavioral intentions as the dependent variable 

rather than NMUPD. Given rates of use, the small sample size in this study did not afford the 
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opportunity to conduct analyses of predictors of use. Behavioral intentions operated as a 

dependent variable for which there was sufficient variation across the entire sample. 

However, behavioral intentions are one link further removed from the actual behavior of 

interest. It should be noted that previous research has found the theory of planned behavior 

model capable of explaining less variance in actual behavior than behavioral intentions. For 

example, the meta-analysis conducted by Armitage and Connor (2001) found that the 

variables of the theory of planned behavior explained 39% of the variance in behavioral 

intentions, but only 27% of the variance in behavior across a variety of behaviors. 

Another limitation was the focus on one level of use (i.e., “occasional use” as a 

reference point for the injunctive normative belief and attitude toward use variables versus a 

mean score of “use once or twice”, “occasional use” and “regular use”). Patterns among 

variables may not be similar across these levels of use. Bivariate correlations between each 

level of injunctive normative beliefs and behavioral intentions were moderate, ranging from r 

= .43** to r = .62** for stimulants, r = .47** to r = .58** for CNS depressants, and r = .39** 

to r = .53** for opioids. Similar moderate correlations were observed for the relationships 

between personal attitude toward use and behavioral intentions across drug categories.  

Implications. Increases in emergency room admissions, mortality due to opioid-

related overdoses and the marked increases in treatment admissions (NIDA, 2011), all 

indicate that NMUPD is a serious cause for concern, and nonmedical use of prescription 

opioids is an issue that needs immediate attention. The importance of increased prevention 

efforts is highlighted by the challenges in providing effective treatment to those who have 
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become addicted to opioids and other prescription drugs. For example, a recent randomized 

clinical trial found that only 8.6% of patients successfully retained treatment effects after 

buprenorphine-naloxone treatment was discontinued, and that receipt of counseling services 

made no significant difference for treatment outcomes (Weiss et al., 2011). More research 

establishing effective approaches to prevention is needed. The current study addressed this 

gap in the literature by carefully examining components of the theory of planned behavior for 

the purposes of applying these findings to prevention strategies. Better treatment methods are 

needed to improve outcomes, but even successful treatment is at best ameliorative, while 

prevention is the only way to address the problem at its roots. 

The theory of planned behavior is a well-established model for predicting behavior, 

and served as a useful starting point for understanding motivations to engage in NMUPD.  

The results of this study provided support for the relevance of this theory with regard to 

intentions to engage in NMUPD. This study also provided support for looking at personal 

attitudes toward use and perceived behavioral control over use as predictor variables. This 

study also extended research on the theory of planned behavior by examining the unique role 

of injunctive normative beliefs and finding support for addressing injunctive normative 

beliefs in prevention efforts. Further work needs to investigate the causal directions among 

these variables, and whether normative beliefs influence personal attitude toward use, 

behavioral intentions, and ultimately nonmedical use of prescription drugs.   
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Appendix A: Drinking Norms Rating Form 

INSTRUCTIONS 

Please choose one answer for questions 1 and 2 

1. What type of residence do you currently live in? 

2. What type of residence do you expect to live in next semester? 

A. Dormitory/residence hall 

B. Fraternity 

C. Sorority 

D. With parents 

E. Own residence 

 

Instructions A. How often they 

misuse stimulants 

B. How often they 

misuse CNS 

depressants 

C. How often 

they misuse 

opioids 

We are interested in 

your estimates of 

how often different 

types of people 

engage in nonmedical 

use of prescription 

drugs. For the 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 
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following questions, 

please assume 

whenever possible 

that you are rating a 

typical person of your 

same sex.In each of 

the following 

situations, please 

enter the 

corresponding 

number, giving one 

answer for (A) (1-7). 

5. three or four times 

a week 

6. nearly every day 

7. once a day 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

a week 

5. three or four 

times a week 

6. nearly every 

day 

7. once a day 

3. An average 

college-bound senior 

in high school 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

5. three or four times 

a week 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

5. three or four times a 

week 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 

a week 

5. three or four 
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6. nearly every day 

7. once a day 

6. nearly every day 

7. once a day 

times a week 

6. nearly every 

day 

7. once a day 

4. An average 

university student 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

5. three or four times 

a week 

6. nearly every day 

7. once a day 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 

a week 

5. three or four 

times a week 

6. nearly every 

day 

7. once a day 

5. An average college 

student residing in a 

fraternity 

1. less than once a 

month 

2. about once a month 

3. two or three times 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

1. less than once 

a month 

2. about once a 

month 
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a month 

4. once or twice a 

week 

5. three or four times 

a week 

6. nearly every day 

7. once a day 

month 

4. once or twice a 

week 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

3. two or three 

times a month 

4. once or twice 

a week 

5. three or four 

times a week 

6. nearly every 

day 

7. once a day 

6. An average college 

student residing in a 

sorority 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

5. three or four times 

a week 

6. nearly every day 

7. once a day 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 

a week 

5. three or four 

times a week 

6. nearly every 

day 
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7. once a day 

7. An average college 

student residing with 

his/her parents 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

5. three or four times 

a week 

6. nearly every day 

7. once a day 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 

a week 

5. three or four 

times a week 

6. nearly every 

day 

7. once a day 

9. An average college 

student residing in 

his/her own residence 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 
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5. three or four times 

a week 

6. nearly every day 

7. once a day 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

a week 

5. three or four 

times a week 

6. nearly every 

day 

7. once a day 

10. Your closest 

friends 

1. less than once a 

month 

2. about once a month 

3. two or three times 

a month 

4. once or twice a 

week 

5. three or four times 

a week 

6. nearly every day 

7. once a day 

1. less than once a 

month 

2. about once a month 

3. two or three times a 

month 

4. once or twice a 

week 

5. three or four times a 

week 

6. nearly every day 

7. once a day 

1. less than once 

a month 

2. about once a 

month 

3. two or three 

times a month 

4. once or twice 

a week 

5. three or four 

times a week 

6. nearly every 

day 

7. once a day 
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Appendix B: Disapproval of Drug Use Scale 

Injunctive Normative Beliefs 

How do you think your CLOSE FRIENDS feel (or would feel) about YOU doing each 

of the following things? 

 

Response 

Options: 

Approve Don’t Disapprove Disapprove Strongly 

Disapprove 

1. Using prescription stimulants nonmedically once or twice 

2. Using prescription stimulants nonmedically occasionally 

3. Using prescription stimulants nonmedically regularly 

4. Using prescription CNS depressants nonmedically once or twice 

5. Using prescription CNS depressants nonmedically occasionally 

6. Using prescription CNS depressants nonmedically regularly 

7. Using prescription opioids nonmedically once or twice 

8. Using prescription opioids nonmedically occasionally 

9. Using prescription opioids nonmedically regularly 

Personal Attitude Toward Use 

Individuals differ in whether or not they disapprove of people doing certain things. Do 

YOU disapprove of people (who are 18 or older) doing each of the following? 

Response 

Options: 

Approve Don’t Disapprove Disapprove Strongly 

Disapprove 

1. Using prescription stimulants nonmedically once or twice 

2. Using prescription stimulants nonmedically occasionally 

3. Using prescription stimulants nonmedically regularly 
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4. Using prescription CNS depressants nonmedically once or twice 

5. Using prescription CNS depressants nonmedically occasionally 

6. Using prescription CNS depressants nonmedically regularly 

7. Using prescription opioids nonmedically once or twice 

8. Using prescription opioids nonmedically occasionally 

9. Using prescription opioids nonmedically regularly 
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Appendix C: Perceived Behavioral Control (Orbell, 2001) 

Please indicate your response to the following questions and statements on a scale of 1-7: 

1. How confident are you that you could get some prescription stimulants to take 

nonmedically if you wanted to?  

Very confident-Not at all confident 

2. How sure are you that you could obtain prescription stimulants to take 

nonmedically if you wanted to?  

Not at all sure-Very sure 

3. For me to get hold of prescription stimulants to use nonmedically is  

Very easy-Very difficult 

4. How much control do you have over whether you do or do not use 

prescription stimulants nonmedically?  

Very little control-Complete control 

5. How sure are you that you could resist using prescription stimulants 

nonmedically?  

Very sure-Not at all sure 

6. To not use prescription stimulants nonmedically would be difficult for me  

Very true-Not at all true 

7. If a friend offered me prescription stimulants nonmedically and I wanted to 

refuse, it would be easy/difficult  

It would be difficult for me to refuse-It would be easy for me to refuse 
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Appendix D: Substance Abuse - Commitment to Not Use (Hansen, 1996) 

Nonmedical Use of Prescription Stimulants 

Response 

Options: 

Approve Don’t Disapprove Disapprove Strongly 

Disapprove 

1. I have made a final decision to stay away from using prescription stimulants 

nonmedically. 

2. I have decided that I will use prescription stimulants nonmedically. 

3. If I had the chance and knew I would not be caught I would use prescription 

stimulants nonmedically. 

4. I plan to use prescription stimulants nonmedically sometime in the next year. 

5. I have made a promise to myself that I will not use prescription stimulants 

nonmedically. 

6. I have told at least one person that I do not intend to use prescription stimulants 

nonmedically. 

7. It is clear to my friends that I am committed to not using prescription stimulants 

nonmedically. 

Nonmedical Use of Prescription CNS Depressants 

Response 

Options: 

Approve Don’t Disapprove Disapprove Strongly 

Disapprove 

1. I have made a final decision to stay away from using prescription CNS 

depressants nonmedically. 

2. I have decided that I will use prescription CNS depressants nonmedically. 
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3. If I had the chance and knew I would not be caught I would use prescription 

CNS depressants nonmedically. 

4. I plan to use prescription CNS depressants nonmedically sometime in the next 

year. 

5. I have made a promise to myself that I will not use prescription CNS depressants 

nonmedically. 

6. I have told at least one person that I do not intend to use prescription CNS 

depressants nonmedically. 

7. It is clear to my friends that I am committed to not using prescription CNS 

depressants nonmedically. 

Nonmedical Use of Prescription Opioids 

Response 

Options: 

Approve Don’t Disapprove Disapprove Strongly 

Disapprove 

1. I have made a final decision to stay away from using prescription opioids 

nonmedically. 

2. I have decided that I will use prescription opioids nonmedically. 

3. If I had the chance and knew I would not be caught I would use prescription 

opioids nonmedically. 

4. I plan to use prescription opioids nonmedically sometime in the next year. 

5. I have made a promise to myself that I will not use prescription opioids 

nonmedically. 
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6. I have told at least one person that I do not intend to use prescription opioids 

nonmedically. 

7. It is clear to my friends that I am committed to not using prescription opioids 

nonmedically. 
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Appendix E: Core Substance Use Scale 

Illicit Drug Use 

Marijuana 

The next questions are about marijuana and hashish. Marijuana is also called pot or 

grass. Marijuana is usually smoked, either in cigarettes, called joints, or in a pipe. It is 

sometimes cooked in food. Hashish is a form of marijuana that is also called “hash.” It is 

usually smoked in a pipe. Another form of hashish is hash oil. 

Have you ever, even once, used marijuana or hashish? 

Response: Yes/No 

On how many of the past 30 days did you use marijuana or hashish? 

Response range: 1-30 

Cocaine 

 These next questions are about cocaine, including all the different forms of cocaine 

such as powder, “crack,” free base, and coca paste. 

 Have you ever, even once, used any form of cocaine? 

  Response: Yes/No 

On how many of the past 30 days did you use cocaine? 

Response range: 1-30 

Crack 

 The next questions are about “crack,” that is cocaine in rock or chunk form, and not 

the other forms of cocaine. 
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 Have you ever, even once, used “crack”? 

  Response: Yes/No 

On how many of the past 30 days did you use “crack”? 

Response range: 1-30 

Heroin 

 These next questions are about heroin. 

 Have you ever, even once, used heroin? 

  Response: Yes/No 

On how many of the past 30 days did you use heroin? 

Response range: 1-30 

Hallucinogens 

 The next questions are about substances called hallucinogens. These drugs often 

cause people to see or experience things that are not real.  

 A list of some common hallucinogens is shown below. These and many other 

substances that people use as hallucinogens are often known by street names, and we can’t 

list them all. Please take a moment to look at the substances listed below so you know what 

kind of drugs the next questions are about. 

 LSD, also called “acid” 

 PCP, also called “angel dust” or phencyclidine 

Peyote 

Mescaline 
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Psilocybin 

“Ecstasy,” also called MDMA 

Have you ever, even once, used LSD, also called “acid”? 

 Response: Yes/No 

On how many days in the past 30 did you use LSD? 

 Response: 1-30 

Have you ever, even once, used PCP, also called “angel dust” or phencyclidine? 

 Response: Yes/No 

On how many days in the past 30 did you use PCP? 

 Response: 1-30 

Have you ever, even once, used peyote? 

 Response: Yes/No 

On how many days in the past 30 did you use peyote? 

 Response: 1-30 

Have you ever, even once, used mescaline? 

 Response: Yes/No 

On how many days in the past 30 did you use mescaline? 

 Response: 1-30 

Have you ever, even once, used psilocybin, found in mushrooms? 

 Response: Yes/No 

On how many days in the past 30 did you use psilocybin? 
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 Response: 1-30 

Have you ever, even once, used “ecstasy,” also known as MDMA? 

 Response: Yes/No 

On how many days in the past 30 did you use “ecstasy?” 

 Response: 1-30 

Binge Drinking 

 These questions are about drinks of alcoholic beverages. Throughout these questions, 

by a “drink,” we mean a can or bottle of beer, a glass of wine or a wine cooler, a shot of 

liquor, or a mixed drink with liquor in it. We are not asking about times when you only had a 

sip or two from a drink. 

 Have you ever, even once, had a drink of any type of alcoholic beverage? Please do 

not include times when you only had a sip or two from a drink. 

  Response: Yes/No 

 During the past 30 days, that is since [DATEFILL], on how many days did you have 

5 or more drinks (4 or more if you are female) on the same occasion? By “occasion,” we 

mean at the same time or within a couple of hours of each other. 

  Response: 0-30 

Nonmedical Use of Prescription Drugs 

   Lifetime Nonmedical Use of Prescription Stimulants 

Now we have some questions about drugs that people are supposed to take only if 

they have a prescription from a doctor. We are only interested in your use of a drug if:  
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- the drug was not prescribed for you, or  

- you took the drug only for the experience or feeling it caused. 

These next questions ask about the use of drugs such as amphetamines that are known 

as stimulants, “uppers,” or “speed.” People sometimes take these drugs to lose weight, to stay 

awake, or for attention deficit disorders. We are not interested in the use of “over-the-

counter” stimulants such as Dexatrim or No-Doz that can be bought in drug stores or grocery 

stores without a doctor’s prescription. 

The window on your screen shows pictures of some different kinds of prescription 

stimulants and lists the names of some others. These pictures show only pills, but we are 

interested in your use of any form of prescription stimulants that were not prescribed for you, 

or that you took only for the experience or feeling they caused. Please look at the window 

carefully as you answer the next questions. 

The answers that people give us about their use of prescription stimulants are 

important to this study’s success. We know that this information is personal, but remember 

your answers will be kept confidential. 

Have you ever, even once, used any type of prescription stimulant that was not 

prescribed for you or that you took only for the experience or feeling it caused? 

Response range: Yes or No 

(If response is positive, participant will be directed to the following three questions. If 

response is negative, participant will be directed to the next section.) 
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   Frequency of Past Year Nonmedical Use of Prescription Stimulants 

On how many days in the past 12 months did you use any prescription stimulant that 

was not prescribed for you or that you took only for the experience or feeling it caused? 

Response range: 1-365 

   Frequency of Past Month Nonmedical Use of Prescription Stimulants 

On average, how many days each month during the past 12 months did you use any 

prescription stimulant that was not prescribed for you or that you took only for the 

experience or feeling it caused? 

Response range: 1-31 

   Time Since Last Nonmedical Use of Prescription Stimulants 

How long has it been since you last used any prescription stimulant that was not 

prescribed for you or that you took only for the experience or feeling it caused? 

Response options: Within the past 30 days, more than 30 days ago but 

within the past 12 months, more than 12 months ago 

   Lifetime Nonmedical Use of Prescription CNS depressants 

These next questions ask about the use of central nervous system (CNS) depressants, 

which include tranquilizers and sedatives. Tranquilizers are usually prescribed to relax 

people, to calm people down, to relieve anxiety, or to relax muscle spasms. Some people call 

tranquilizers “nerve pills.” Sedatives are also called “downers,” or “sleeping pills.” People 

take these drugs to help them relax or to help them sleep. We are not interested in the use of 
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“over-the-counter” sedatives such as Sominex, Unisom, Nytol, or Benadryl that can be 

bought in drug stores or grocery stores without a doctor’s prescription. 

The window on your screen shows pictures of some different kinds of CNS 

depressants. These pictures show only pills, but we are interested in your use of any form of 

CNS depressants that were not prescribed for you, or that you took only for the experience or 

feeling they caused. Please look at the window on your screen carefully as you answer the 

next questions. 

The answers that people give us about their use of prescription CNS depressants are 

important to this study’s success. We know that this information is personal, but remember 

your answers will be kept confidential.  

Have you ever, even once, used any type of prescription CNS depressant that was not 

prescribed for you or that you took only for the experience or feeling it caused? 

Response range: Yes or No 

(If response is positive, participant will be directed to the following three questions. If 

response is negative, participant will be directed to the next section.) 

   Frequency of Past Year Nonmedical Use of Prescription CNS depressants 

On how many days in the past 12 months did you use any prescription CNS 

depressant that was not prescribed for you or that you took only for the experience or feeling 

it caused? 

Response range: 1-365 
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  Frequency of Past Month Nonmedical Use of Prescription CNS depressants 

On average, how many days each month during the past 12 months did you use any 

prescription CNS depressant that was not prescribed for you or that you took only for the 

experience or feeling it caused? 

Response range: 1-31 

Time Since Last Nonmedical Use of Prescription CNS Depressants    

How long has it been since you last used any prescription CNS depressant that was 

not prescribed for you or that you took only for the experience or feeling it caused? 

Response options: Within the past 30 days, more than 30 days ago but 

within the past 12 months, more than 12 months ago 

   Lifetime nonmedical use of prescription opioids.  

These questions are about the use of pain relievers. We are not interested in your use 

of "over-the-counter" pain relievers such as aspirin, Tylenol, or Advil that can be bought in 

drug stores or grocery stores without a doctor's prescription.  

The window on your screen shows pictures of some different kinds of prescription 

pain relievers and lists the names of some others. These pictures show only pills, but we are 

interested in your use of any form of prescription pain relievers that were not prescribed for 

you or that you took only for the experience or feeling they caused. Please look at the 

window on your screen carefully as you answer the next questions. 
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The answers that people give us about their use of prescription pain relievers are 

important to this study’s success. We know that this information is personal, but remember 

your answers will be kept confidential.  

Have you ever, even once, used any type of prescription pain reliever that was not 

prescribed for you or that you took only for the experience or feeling it caused? 

Response range: Yes or No 

(If response is positive, participant will be directed to the following three questions. If 

response is negative, participant will be directed to the next section.) 

   Frequency of Past Year Nonmedical Use of Prescription Opioids 

On how many days in the past 12 months did you use any prescription opioid that was 

not prescribed for you or that you took only for the experience or feeling it caused? 

Response range: 1-365 

   Frequency of Past Month Nonmedical Use of Prescription Opioids 

On average, how many days each month during the past 12 months did you use any 

prescription opioid that was not prescribed for you or that you took only for the experience or 

feeling it caused? 

Response range: 1-31 

Time Since Last Nonmedical Use of Prescription Opioids 

How long has it been since you last used any prescription CNS depressant that was 

not prescribed for you or that you took only for the experience or feeling it caused? 
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Response options: Within the past 30 days, more than 30 days ago but 

within the past 12 months, more than 12 months ago 

Prescription Drug Cards 

Card A: Stimulants 

1  METHAMPHETAMINE (“SPEED” OR “ICE” OR “CRANK”) (NO PICTURE), 

DESOXYN®, OR METHEDRINE® (NO PICTURE)  

2  AMPHETAMINES (NO PICTURE), BENZEDRINE®, BIPHETAMINE®, FASTIN®, 

OR PHENTERMINE  

3  RITALIN® OR METHYLPHENIDATE  

4  CYLERT® 

5  DEXEDRINE® 

6  DEXTROAMPHETAMINE  

7  DIDREX® 

8  ESKATROL® 

9  IONAMIN® 

10  MAZANOR® 

11  OBEDRIN-LA® (NO PICTURE)  

12  PLEGINE® 

13  PRELUDIN® 

14  SANOREX® 

15  TENUATE® 
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Card B: Tranquilizers 

1  KLONOPIN® OR CLONAZEPAM  

2  XANAX®, ALPRAZOLAM, ATIVAN®, OR LORAZEPAM  

3  VALIUM® OR DIAZEPAM  

4  ATARAX® 

5  BUSPAR® 

6  EQUANIL® 

7  FLEXERIL® 

8  LIBRIUM® 

9  LIMBITROL® 

10  MEPROBAMATE  

11  MILTOWN® 

12  ROHYPNOL® 

13  SERAX® 

14  SOMA® 

15  TRANXENE® 

16  VISTARIL® 

Card C: Sedatives 

1  METHAQUALONE (INCLUDES SOPOR®, QUAALUDE®) (NO PICTURE)  

2  NEMBUTAL® SODIUM, PENTOBARBITAL (NO PICTURE), SECONAL®, 

SECOBARBITAL (NO PICTURE), OR BUTALBITAL (NO PICTURE)  
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3  RESTORIL® OR TEMAZEPAM  

4  AMYTAL® 

5  BUTISOL® 

6  CHLORAL HYDRATE (NO PICTURE)  

7  DALMANE® 

8  HALCION® 

9  PHENOBARBITAL  

10  PLACIDYL® 

11  TUINAL® 

Card D: Opioids 

1  DARVOCET-N®, DARVON®, OR TYLENOL® WITH CODEINE  

2  PERCOCET®, PERCODAN®, OR TYLOX® 

3  VICODIN®, LORTAB®, OR LORCET®/LORCET PLUS® 

4  CODEINE  

5  DEMEROL® 

6  DILAUDID® 

7  FIORICET® 

8  FIORINAL® 

9  HYDROCODONE  

10  METHADONE  

11  MORPHINE  
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12  OXYCONTIN® 

13  PHENAPHEN® WITH CODEINE  

14  PROPOXYPHENE  

15  SK-65® 

16  STADOL® 

(NO PICTURE)  

17  TALACEN® 

18  TALWIN® 

19  TALWIN® NX  

20  TRAMADOL  

21  ULTRAM® 
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Appendix F: Social Desirability Scale Impression Management Subscale (Paulus, 1991) 

1 2 3 4 5 6 7 

1. I sometimes tell lies if I have to. ____ 

2. I never cover up my mistakes. ____ 

3. There have been occasions when I have taken advantage of someone. ____ 

4. I never swear. ____ 

5. I sometimes try to get even rather than forgive and forget. ____ 

6. I always obey laws, even if I'm unlikely to get caught. ____ 

7. I have said something bad about a friend behind his/her back. ____ 

8. When I hear people talking privately, I avoid listening. ____ 

9. I have received too much change from a salesperson without telling him or 

her. ____ 

10. I always declare everything at customs. ____ 

11. When I was young I sometimes stole things. ____ 

12. I have never dropped litter on the street. ____ 

13. I sometimes drive faster than the speed limit. ____ 

14. I never read sexy books or magazines. ____ 

15. I have done things that I don't tell other people about. ____ 

16. I never take things that don't belong to me. ____ 

Not true Somewhat true Very true 
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17. I have taken sick-leave from work or school even though I wasn't really sick. 

____ 

18. I have never damaged a library book or store merchandise without reporting 

it. ____ 

19. I have some pretty awful habits. ____ 

20. I don't gossip about other people's business. ____ 
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Appendix G: Inter-item Correlations and Reliability Estimates 

 

Table 8 

Inter-item Correlations for Injunctive Normative Belief Variables 

 Stimulants  CNS Depressants  Opioids 

Variable 1 2 3  1 2 3  1 2 3 

1. Use Once or Twice 1    1    1  

2. Occasional Use .77** 1   .84** 1   .75** 1 

3. Regular Use .55** .75** 1  .56** .74** 1  .47** .72** 1 

 

 

 

Table 9 
Inter-item Correlations for Personal Attitude Toward Use Variables  

 Stimulants  CNS Depressants  Opioids 

Variable 1 2 3  1 2 3  1 2 3 

1. Use Once or Twice 1    1    1   

2. Occasional Use .80** 1   .77** 1   .79** 1  

3. Regular Use .45** .68** 1  .48** .72** 1  .45** .65** 1 

*p < .05 **p < .01  
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Table 10 

Reliability Estimates for Scale Variables (Cronbach’s α) 

   Scale Stimulants CNS 

Depressants 

Opioids 

Injunctive Normative Beliefs .87 .88 .85 

Personal Attitude Toward Use .85 .85 .84 

Perceived Behavioral Control .74 .76 .79 

PBC Over Obtaining .95 .96 .94 

PBC Over Using .66 .83 .84 

Behavioral Intentions .90 .88 .91 

Impression Management .79 .79 .79 
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Appendix H: Rates of Past 30 Day Substance Use 

Table 11. 

Past 30 Day Substance Use by Drug Type 

 

Current 

Study  

National 

Average
a
 

Stimulants  8.4%  1.4% 

CNS Depressants  3.1%  2.0% 

Opioids 6.9%  3.8% 

Marijuana 22.9%  18.7% 

Cocaine 3.1%  1.1% 

Crack 0.8%  0.1% 

Heroin 0.0%  0.4% 

Hallucinogens 1.6%  1.7% 

Binge Drinking 56.5%  40.1% 

a
Based on NSDUH (SAMHSA, 2012)
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Appendix I: Bivariate Correlations  

Table 12.  

Correlations Between Study Variables in Stimulants Analyses 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Injunctive Normative Beliefs 1              

2. Descriptive Normative Beliefs .49** 1             

3. Attitude Toward Use .65** .42** 1            

4. PBC Over Obtaining .27** .23** .32** 1           

5. PBC Control Over Using -.20* -.24** -.10 .16 1          

6. Behavioral Intentions .62** .51** .67** .29** -.24** 1         

7. Past 30 Day Substance Use .29** .30** .33** .20* -.05 .37** 1        

8. Impression Management -.21* -.18* -.35** -.22* -.05 -.35** -.24** 1       

9. Age -.11 .05 -.12 -.06 -.03 -.13 -.13 .09 1      

10. Gender -.16 -.17 -.13 .13 .11 -.18* -.05 .02 .03 1     

11. Caucasian Ethnicity -.06 .07 -.01 .15 .20* -.08 .09 -.01 -.05 .09 1    

12. Greek Membership .11 .26** .06 .13 -.06 .01 .21* .00 -.00 .10 .19* 1   

13. GPA -.14 -.06 -.13 .11 -.07 -.09 -.13 .11 -.02 .21* .17 .06 1  

14. Residence .07 -.08 -.04 -.10 .03 -.16 -.06 -.02 .47** -.02 -.05 -.09 -.09 1 

*p <.05 **p < .01 

Note. Past 30 Day Use of Any Substance coded as Yes-1, No-0 

Gender coded as Male-1, Female-2 

Caucasian Ethnicity coded as Yes-1, No-0 

Greek Membership coded as Yes-1, No-0 

Residence coded as Dormitory-1, Fraternity-2, Sorority-3, With Parents-4, Own Residence-5 
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Table 13. 

Correlations Between Study Variables in CNS Depressants Analyses 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Injunctive Normative Beliefs 1              

2. Descriptive Normative Beliefs   .47** 1             

3. Attitude Toward Use   .80** .45** 1            

4. PBC Over Obtaining   .28** .34** .21* 1           

5. PBC Control Over Using  -.22** -.36** -.30** .05 1          

6. Behavioral Intentions   .57** .43** .61** .19* -.45** 1         

7. Past 30 Day Substance Use .16 .29** .18* .07 -.11 .27** 1        

8. Impression Management  -.23** -.14 -.32** -.09 -.02 -.33** -.24** 1       

9. Age  -.04 -.00 -.05 -.03 -.01 -.07 -.13 .09 1      

10. Gender  -.10 -.16 -.16 .01 .13 -.14 -.05 .02 .03 1     

11. Caucasian Ethnicity  -.04 -.02 .03 .34** .07 .02 .09 -.01 -.05 .09 1    

12. Greek Membership   .12 .31** .16 .16 -.28** .09 .21* .00 -.00 .10 .19* 1   

13. GPA  -.07 -.06 -.09 .13 .02 -.05 -.13 .11 -.02 .21* .17 .06 1  

14. Residence  -.07 -.07 -.00 -.07 .07 -.07 -.06 -.02 .47** -.02 -.05 -.09 -.09 1 

*p <.05 **p < .01 

Note. Past 30 Day Use of Any Substance coded as Yes-1, No-0 

Gender coded as Male-1, Female-2 
Caucasian Ethnicity coded as Yes-1, No-0 

Greek Membership coded as Yes-1, No-0 

Residence coded as Dormitory-1, Fraternity-2, Sorority-3, With Parents-4, Own Residence-5 
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Table 14. 

Correlations Between Study Variables in Opioids Analyses 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Injunctive Normative Beliefs 1              

2. Descriptive Normative Beliefs .48** 1             

3. Attitude Toward Use .71** .39** 1            

4. PBC Over Obtaining .19* .16 .13 1           

5. PBC Control Over Using -.14 -.34** -.30** .14 1          

6. Behavioral Intentions .48** .33** .65** .05 -.47** 1         

7. Past 30 Day Substance Use .24** .23** .28** .01 -.20* .39** 1        

8. Impression Management -.21* -.11 -.30** -.18* .06 -.31** -.24** 1       

9. Age -.04 .01 -.14 -.04 .08 -.15 -.13 .09 1      

10. Gender -.12 .013 -.01 -.02 .08 -.11 -.05 .02 .03 1     

11. Caucasian Ethnicity -.02 -.08 .01 .16 .05 .01 .09 -.01 -.05 .09 1    

12. Greek Membership .02 .18* .06 .01 -.17 .10 .21* .00 .00 .10 .19* 1   

13. GPA .03 -.02 -.02 .09 -.07 -.08 -.13 .11 -.02 .21* .17 .06 1  
14. Residence -.07 -.07 -.10 -.21* .13 -.11 -.06 -.02 .47** -.02 -.05 -.09 -.09 1 

*p <.05 **p < .01 

Note. Past 30 Day Use of Any Substance coded as Yes-1, No-0 

Gender coded as Male-1, Female-2 
Caucasian Ethnicity coded as Yes-1, No-0 

Greek Membership coded as Yes-1, No-0 

Residence coded as Dormitory-1, Fraternity-2, Sorority-3, With Parents-4, Own Residence-5 
 

       

 


