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ABSTRACT 

 

The nonmedical use of prescription drugs (NMUPD) among college 

students is escalating at an alarming rate. A limited number of studies have 

utilized a theoretical framework to understand and change this behavior. The 

main objectives for this study were (1) to utilize the reasoned action approach 

(theoretical framework) to design and evaluate an intervention to change 

students’ intentions toward NMUPD, and (2) to test the predictive validity of the 

reasoned action approach in understanding NMUPD.  

Methods: The intervention was designed and tested during a pilot phase. 

Using a two-group post-test controlled trial, students were randomly assigned to 

either the intervention group or the control groups. The numbers of respondents 

in the intervention group were 188, and in the control group were 199. A survey 

was conducted to test the effectiveness of the intervention and the predictive 

validity of the reasoned action approach in understanding NMUPD 
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Results: Overall, college students have strong intentions to avoid NMUPD. 

They also have negative attitudes toward NMUPD, high perceived norms that 

their important referents will not approve their NMUPD, and high perception that 

NMUPD is under their control. The intervention was able to bring changes in 

attitudes between the intervention and control groups. However, no changes 

were observed in intentions, perceived norms, perceived behavioral control, nor 

in their underlying beliefs. The reasoned action approach major constructs 

(attitudes, norms, and perceived behavioral control) were successful in 

explaining 37% of the variance in students’ intentions to avoid NMUPD. The most 

significant predictor of students’ intentions was perceived norms. The 

demographic factors that were significantly associated with intentions to avoid 

NMUPD included previous NMUPD, gender, tobacco use, marijuana use, and 

alcohol consumption. An analysis restricted to only those who reported NMUPD, 

showed that students who used stimulants have lower intentions to avoid 

NMUPD, more favorable attitudes toward NMUPD, but lower perceived norms 

that their important referents will not approve their NMUPD.  

Conclusion: The reasoned action approach was successful in predicting 

students’ intentions to avoid NMUPD, though the theory-based intervention was 

less successful in influencing and changing these intentions.  More research is 

needed to improve the intervention dissemination and utilization.   Future 

interventions should focus on both reducing the perceived social pressure and 

the approval of NMUPD,  in addition to changing favorable attitudes toward 

NMUPD into unfavorable attitudes, especially among stimulants users.  
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CHAPTER ONE: INTRODUCTION 

 

 

Overview  

     The use of prescription drugs for nonmedical purposes has escalated rapidly 

in the United States.1,2 In 2013, it was estimated that about 15.3 million 

Americans had used prescription drugs for nonmedical purposes in the past 

year.3 Nonmedical use of prescription drug (NMUPD) is an emerging epidemic in 

the United States,1  ranked second only after marijuana use among persons 

aged 12 years and older.4   According to the National Survey on Drug Use and 

Health (NSDUH), NMUPD is defined as the deliberate or non-deliberate 

utilization of medication without a prescription, or for purposes other than for 

what it was prescribed such as  for recreational purposes or to reduce stress and 

anxiety.3–5 The most misused prescription drugs are stimulants (i.e., 

amphetamines and methylphenidate), opioid analgesics (i.e., codeine and 

hydrocodone) , sedatives (i.e., example phenobarbital and triazolam) and 

tranquilizers (i.e., alprazolam and diazepam).1 

     Using prescription medications without medical supervision or for reasons 

other than what they were prescribed for can lead to addiction and/or serious 

health consequences including death.6 The Centers for Disease Control and 

Prevention reports showed a significant increase in emergency department (ED) 

visits involving a prescription drug use for nonmedical purposes.7 These findings, 
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among others6,8,9, shed light on the substantial consequences of  NMUPD in the 

United States.  

       Among college students, in particular, NMUPD has grown rapidly to become 

a major public health concern.4,10,11 NMUPD by college students has been 

associated with binge drinking, abuse of illicit drugs, poor academic performance, 

and risky sexual behaviors.12–14 Several studies have explored motives and 

attitudes toward using prescription drugs for nonmedical purposes among college 

students.14–16  However, a limited number of studies has investigated the 

feasibility of designing and evaluating interventions that may decrease NMUPD 

among college students.    

     One successful approach to understand, predict, and influence a certain 

behavior is to use an approach grounded on socio-behavioral theories. 

Theoretical frameworks help to organize ideas, develop research methods and 

analyses, and to design interventions.17 One of the most prominent theoretical 

frameworks, in the social and behavioral sciences, is the reasoned action 

approach by Fishbein and Ajzen.18 The reasoned action approach has been 

applied for predicting and influencing human behavior for more than 45 years, 

and over a thousand published papers have utilized this framework.19  

      To our knowledge, no previous work has utilized the reasoned action 

approach to design and evaluate an intervention to influence college students’ 

intentions toward nonmedical NMUPD.  This current work is innovative in 
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providing a theory-based web intervention that could be used as a model to 

reduce college students’ engagement in this particular risky behavior.   

Nonmedical Use of Prescription Drug (NMUPD) 

     In the United States, there is an increasing demand for pharmaceutical drugs 

to the point that the generation born between late 80s and early 90s is often 

described as “Generation Rx”.20 In the last two decades, there was an 

unprecedented increase in the prescribing rates of drugs, including prescription-

type pain relievers (such as opioids), stimulants, sedatives, and tranquilizers.21–24 

The 2013 National Survey on Drug Use and Health (NSDUH) combined the 

aforementioned drug categories into one group known as “psychotherapeutics.”4 

Nonmedical use of psychotherapeutics was defined as using these drugs without 

a prescription or merely for the feeling experienced while taking the drug. Over-

the-counter (OTC) medications were excluded from this definition.4  

     The 2013 NSDUH report indicated that 6.5 million individuals aged 12 years 

and older reported  nonmedical use of psychotherapeutics in the previous month; 

a number only second to marijuana. Moreover, the report indicated that 2 million 

individuals (12 years and older) reported using psychotherapeutics for the first 

time last year; which is more than 5,000 initiators per day. Among initiators in all 

illicit drugs (including heroin, marijuana, prescription drugs, and others); one in 

five initiated with prescription drugs in the past year.4  

     The increased rate of NMUPD was associated with a rise in ED visits, and  

drug overdoses incidents leading to serious injuries and even death. For 
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example, in 2011, there were almost a million and a half emergency department 

visits related to NMUPD in the US.22 These visits could be attributed to drug 

abuse, adverse drug events, or other drug-related issues.  Approximately more 

than half a million of these cases were related to sedatives and tranquilizers. In 

addition, almost a 400,000 ED visits involved opioid analgesics.22 Specifically, 

the Drug Abuse Warning Network (DAWN) indicated that sedatives and 

tranquilizers accounted for 160.9 visits/100,000  people in the US population, and 

the opioids for 134 visits per 100,000 of the US population.  Although central 

nervous system (CNS) stimulants (such as amphetamines) contributed only with 

14.5 visits per 100,000 people, they caused a 292% increase in ED visits 

between 2004 and 2011, followed by opioids analgesics (153%) and 

sedatives/tranquilizers (124%).25  

           In 2013, of the 22,769 deaths related to pharmaceutical medications 

overdose, more than 70% involved opioid analgesics, and almost 30% of deaths 

were related to benzodiazepines (potent tranquilizers). More often, however, 

people who died from prescription drug abuse had a combination of two or more 

drugs; most notably, a combination of benzodiazepine and opioid analgesics.22 

Similar results were found by the National Poison Data System indicated that  

opioids analgesics were the most commonly implicated medication in the 2,937 

death incidents related to poisoning from pharmaceutical medications.26  

          According to a recent analysis of the trends in opioid pain relievers abuse 

and mortality in the United States, the overall prescription and abuse of opioids 

increased considerably from 2002 to 2010, but in the 2011-2013 period the rate 



 
 

5 
 

decreased significantly. However, this decline was not significant for college 

students (p = 0.41).27 

         The high rate of ED visits due to prescription drug abuse (involving deaths 

and serious injuries), is accompanied with a significant economic burden. The 

costs associated with prescription drug abuse, including NMUPD, are related to 

loss of productivity (due to missing work or death), health care costs (such as 

medications to treat abuse), and other costs such as criminal justice costs. In 

2006, the approximate costs of NMUPD reached $ 53.4 billion.25 Loss of 

productivity accounted for $42 billion (79%), followed by criminal justice costs at 

$8.2 billion (15%), drug abuse treatments at $2.2 billion (4%) and treatment of 

medical complications at $944 million [US] (2%).25 

 

NMUPD among College Students at a Glance 

   According to the 2013 National Survey on Drug Use report, the current 

use of illicit drugs is the highest among individuals between 18 and 25 years old, 

with 5.9% reporting nonmedical use of prescription medications over the past 12 

months.4 Recent national data shows that there is a significant number of college 

students who are using prescription drugs for nonmedical reasons or without 

medical supervision.13,26  Most notably, college students are more likely than their 

non-college counterparts to misuse prescription stimulants, particularly Adderall® 

(amphetamine), and Ritalin® (methylphenidate).26 This trend may be explained by 

the fact college students are using stimulants as study aids. 

          The trends in NMUPD among college students were investigated in a 
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repeated cross-sectional study for 2003-2013 period. Almost one in five 

respondents reported NMUPD at least once in the past year. The use of 

stimulants for nonmedical reasons in the past year by college students increased 

significantly from 2003 to 2013; however, the use of opioids analgesics 

decreased significantly, whereas the use of anti-anxiety/sedatives remained 

relatively stable. This study also reported that the most significant predictors of 

past-year NMUPD among college students were male gender, white race, being 

a member of social fraternities/sorority group, and history of previous medical 

use of prescription drugs.27     

              Several studies examined perceptions, attitudes, and motives for 

NMUPD among college students. A recent systematic review examined the 

barriers and facilitators of NMUPD among adolescents (12-17 years) and young 

adults (18-25 years). In this review, a socio-ecological framework was the basis 

for categorizing risks and protective factors associated with NMUPD. The results 

of this exhaustive literature review integrated 50 articles (including longitudinal, 

cross-sectional, and systematic reviews). At the individual level, the most 

common predictors for NMUPD were prior use of illicit drugs (such as marijuana), 

a history of hostile behavior against others, and low perceived threat or 

harmfulness of prescription drugs. At the school level, poor academic 

performance was evident among students who seek prescription drugs for 

nonmedical purposes. Perceived drug use and approval from important others 

were the most predominant inter-personal factors.  At the community level, 

accessibility to prescription drugs increased the risk of NMUPD.28 
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 A cross-sectional study to investigate factors related to abstinence from 

NMUPD among college students, found that lack of interest was the most 

common factor followed by fear from harming one’s physical and mental health.  

Lack of accessibility to prescription drugs was also an important factor. College 

students who reported using prescription drugs for nonmedical purposes mostly 

used stimulants followed by pain-relievers and anti-anxiety drugs.29 Peer 

pressure and approval also impacted NMUPD by college students. An 

investigation reported that by the fourth year of college, almost  two-thirds of 

students were offered prescription stimulants for nonmedical purposes, A friend 

with a prescription was the most common source for other students to procure 

stimulants.14  

In summary, several studies have investigated the motives and barriers for 

NMUPD, which is an emerging public health concern. These studies can be 

utilized to design interventions to reduce NMUPD among college students.  

 

Nonmedical Use of Prescription Drugs in New Mexico  

         In 2010, New Mexico (NM) ranked second in drug-overdose mortality rate 

in the United States.30 Most of these instances were related to prescription drug 

abuse, specifically opioid analgesics (50%).31 In New Mexico, the number of 

deaths related to prescription drugs outnumber those related to heroin and 

cocaine use combined, and outnumber deaths related to motor vehicle 

accidents.30 The rate of drug-induced deaths in NM (23.8 per 100,000 people) is 

significantly higher than the national average rate (12.8/100,000).30 
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  In the Albuquerque Metropolitan Statistical Area (MSA), 125,000 people 

ages 12 years and older on average reported using an illicit drug in the past year. 

The rate of nonmedical use of opioid pain relievers (6.4 percent) is higher than 

the average national rate (4.9 percent).32 

        Bernalillo County has the highest number of drug overdose mortality rate in 

NM, and the number of deaths increased by 66.3% in one year (from 2010 to 

2011). Rio Arriba County had the third highest rate of deaths due to drug 

poisoning, including deaths related to NMUPD, in the country in the period 

between 2004 and 2008 at rate of 57.4 per 100,000 people.33 The rate of drug 

use, including prescription drugs, by adolescents in NM was among the top ten 

highest in the US (2009-2010), specifically, in the past year nonmedical use of 

opioid analgesics, and in the past month use of illicit drugs.34 

        These statistics indicate the considerable burden of drug abuse in general, 

and prescription drug abuse in particular in New Mexico. Prevention is crucial in 

fighting this epidemic in New Mexico.  Recognizing this problem among 

adolescents and young adults before the development of addiction can be 

influential in deterring devastating consequences of prescription drug abuse. 

Preventive strategies may include educational interventions and community 

campaigns to raise awareness about NMUPD and should in particular target 

adolescents and young adults. Moreover, using brief interventions is usually 

inexpensive and more likely to be effective at early stages of drug misuse.35  

        As mentioned in the previous sections, NMUPD is a particular health 

concern among college students. However, there is insufficient information about 
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this phenomenon in the state of NM. Given the burden of prescription drug 

misuse and abuse in NM, it is important to recognize and prevent the problem in 

its early stages. Specifically, targeting adolescents and young adults is crucial in 

recognizing prescription drug abuse early before further complications develop 

and when brief interventions are more likely to be successful.  

          Understanding and preventing prescription drug misuse require adequate 

knowledge of cognitive, behavioral, and socio-ecological factors related to this 

behavior. These determinant factors are best explained and integrated within 

behavioral theories. These theories can be used to identify the roots of the 

problem and the associated modifiable factors. Moreover, behavioral change 

theories can help in planning, designing, and evaluating an appropriate 

intervention that takes into consideration the unique properties of the targeted 

population. Theory-based interventions have been successful in producing 

changes in behaviors and maintaining these changes on the long run.36   

           To the best of our knowledge, no study has used a theoretical framework 

to design and evaluate an intervention to influence college students’ decision 

regarding NMUPD. Consequently, there are few interventions, if any, to target 

college students’ attitudes and intentions to use prescription drugs non-medically.   

 

Theoretical Framework 

       Behavioral science theories have been used to understand and predict why 

people choose to engage or not to engage in a certain behavior.17 For the 

purpose of this study, we have utilized the reasoned action approach that was 
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initially proposed by Fishbein and Ajzen in 1975.19 The strength of the reasoned 

action approach is its ability to provide a common framework to account for any 

social behavior.18 

       After a specific behavior is clearly identified and properly operationalized, the 

reasoned action approach assumes that this behavior can be explained by a 

specific set of determinants.  The decision to engage or not to engage in a 

specific behavior such as NMUPD follows reasonably from a set of beliefs and 

information acquired about the behavior under investigation.18 

       According to the reasoned action approach, there are three types of beliefs 

that guide a decision toward performing a specific behavior.  First, people 

possess beliefs about the pros and cons related to the outcome of performing the 

behavior. These beliefs, which are related to one’s perceptions regarding the 

consequences of engaging in that behavior, are known as behavioral beliefs and 

are assumed to influence an individual’s attitudes toward personally 

implementing that behavior.  Attitude can be further subcategorized into 

instrumental attitude (IA) and experiential attitude (EA). Instrumental attitude is 

knowledge- or cognitive-based, and influenced by beliefs about the outcomes 

from performing a behavior. Experiential attitude r is the affective aspects of 

attitudes.19 

        Second, beliefs about important others (friends, parents, spouse, etc.) 

approval or disapproval of our performance of certain behaviors are known as 

injunctive normative beliefs, and beliefs about the extent to which important 
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others are themselves implementing that behavior are known as descriptive 

normative beliefs. These two beliefs determine the perceived social norms, which 

is defined as the impact of social and peer pressure on the individual’s decision 

to perform or not to perform a certain behavior.19 

      Finally, individual’s beliefs about the influence of environmental and personal 

factors on their ability to carry out certain behavior are known as control beliefs, 

and are the determinant of the perceived behavioral control.19 

         According to the reasoned action approach, intentions are the most 

important determinants of the likelihood of performing a certain behavior. 

Intentions are guided by attitudes, perceived norms, and control beliefs. 

Generally speaking, the more favorable one’s attitudes toward the behavior in 

question, the higher peer pressure (perceived norm) from important others, and 

the greater control over internal and external perceived barriers, the stronger the 

individual’s intentions to carry out a particular behavior.19 

         The theory of reasoned action has been used successfully in predicting and 

explaining social behaviors. Armitrage & Conner (2001) conducted a meta-

analysis of more than 130 studies utilizing the reasoned action approach in 

predicting health-related behaviors.  The theory of reasoned action and theory of 

planned behavior were found to contribute to 39% of variance in behavioral 

intentions, and 27% of variance in performing behavior.37 The reasoned action 

approach is not only used to predict and change behaviors, but can also be 

utilized to design and evaluate interventions. After identifying the relevant 
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behavioral, normative, and control beliefs, the reasoned action approach was 

used in designing and evaluating a web-based intervention to affect college 

students’ intentions to use prescription drugs for nonmedical purposes.  

 

Objectives of the Study 

 The aim of this study was to design and evaluate the impact of a web-

based intervention on the intention to use prescription drugs for nonmedical 

purposes among college students. There were two main objectives for this study: 

1. To utilize the reasoned action approach as a theoretical framework to design 

and evaluate an intervention to change students’ intentions toward NMUPD 

2. To test the predictive validity of the reasoned action approach in 
understanding NMUPD among college students 

 

Hypotheses of the Study  

 The following hypotheses were tested in the current study. Hypotheses 1 

to 7 are related to objective number one, and the rest of hypotheses are related 

to objective number two.  

H01: No significant difference exists in college students’ intention to avoid 
NMUPD between the intervention and control groups. 

H02: No significant difference exists in college students’ attitude toward NMUPD 
between the intervention and control groups. 

H03: No significant difference exists in college students’ perceived social norms 
of NMUPD between the intervention and control groups. 
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H04: No significant difference exists in college students’ perceived behavioral 
control of NMUPD between the intervention and control groups. 

H05: No significant difference exists in college students’ behavioral beliefs of 
NMUPD between the intervention and control groups. 

H06: No significant difference exists in college students’ normative beliefs of 
NMUPD between the intervention and control groups. 

H07: No significant difference exists in college students’ control beliefs of NMUPD 
between the intervention and control groups. 

H08: A negative attitude toward NMUPD is not a significant predictor of college 
students’ intentions to avoid NMUPD, after controlling for perceived norms and 
perceived behavioral control. 

H09: Perceived norm is not a significant predictor of college students’ intention to 
avoid NMUPD, after controlling for attitudes and perceived behavioral control. 

H010: Perceived behavioral control is not a significant predictor of college 
students’ intention to avoid NMUPD, after controlling for attitudes and perceived 
norms.  

H011: Attitudes, perceived norms, and perceived behavioral control do not 
explain significant variance of college students’ intention to avoid NMUPD. 

H012: The previous use of prescription drugs for nonmedical purposes does not 
increase the amount of explained variance of intentions to avoid NMUPD, 
beyond that explained by attitudes, perceived norms and perceived behavioral 
control. 

H013: The intervention does not increase the amount of explained variance of 
intentions to avoid NMUPD, beyond that explained by attitudes, perceived norms, 
perceived behavioral control, and previous use of prescription drugs. 

H014: No significant relationship exists between college students’ intention to 
avoid NMUPD and gender.  

H015: No significant relationship exists between college students’ intention to 
avoid NMUPD and race/ethnicity.  

H016: No significant relationship exists between college students’ intention to 
avoid NMUPD and type of degree pursued.  
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H017: No significant relationship exists between college students’ intention to 
avoid NMUPD and sorority/fraternity groups.  

H018: No significant relationship exists between college students’ intention to 
avoid NMUPD and housing (i.e. on-campus vs. off-campus).  

H019: No significant relationship exists between college students’ intention to 
avoid NMUPD and tobacco use. 

H020: No significant relationship exists between college students’ intention to 
avoid NMUPD and marijuana use.  

H021: No significant relationship exists between college students’ intentions 
toward NMUPD and alcohol consumption.  

H022: No significant relationship exists between college students’ intention to 
avoid NMUPD and age at first use of NMUPD. 

H023: No significant relationship exists between college students’ intention to 
avoid NMUPD and the class of prescription drug used (i.e. stimulants, painkillers, 
or depressants). 

 

 Study Significance 

           Increased nonmedical use of prescription drugs in the United States is 

considered an epidemic according to the Centers for Disease Control and 

Prevention.  In 2013, one in five people who started using illicit drugs for the first 

time initiated with prescription drugs for nonmedical purposes. Current use of 

prescription drugs for nonmedical purposes is highest among individuals aged 

18-25 years including those typically in college years. College is an exciting and 

challenging period that involves growth, experimentation, and trying new things. 

This new atmosphere exposes students to risky behaviors, including illicit drug 

use and abuse. College is also characterized by declining parental supervision 

and increasing peer pressure. Adolescents and young adults may be particularly 
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vulnerable to the devastating consequences of prescription drug abuse, including 

addiction, ED visits due to drug overdoses and even death.  

       Brief educational interventions are more likely to be successful at the early 

stages of drug misuse before the development of serious complications such as 

addiction. Also, interventions that are based on behavioral theories are more 

likely to be successful in producing changes and maintaining them overtime. 

However, no known study has utilized a theoretical approach to design and 

evaluate an intervention to influence college students’ attitudes, perceived 

norms, perceived behavioral control and intentions toward NMUPD.  

       The results of the current study can provide valuable information for college 

campuses about the best techniques and ways to approach college students and 

influence their attitudes, and intentions toward using prescription drugs for 

nonmedical purposes. The long-term goal of the study is to reduce NMUPD by 

college students to promote their overall well-being and to prevent the 

devastating consequences of NMUPD such as drug overdose, hospitalization, 

and death. 

       The findings of our study will contribute to our understanding of the types of 

beliefs that affect college students’ intentions toward NMUPD. Our intervention 

was designed in a cost-effective and efficient way. Moreover, our study will 

provide the basis for the development of future interventions that can be applied 

in different situations, populations, and behaviors.  

 



 
 

16 
 

 Potential Limitations of the Study  

        The current study has several potential limitations. First, there is a possibility 

of recall bias that might happen when the respondent cannot remember using 

prescription drugs for nonmedical reasons in the past.  

Second, given that using prescription drugs for nonmedical purposes is 

socially undesirable behavior, students may not be willing to disclose their past or 

future willingness to use these drugs.38  

Third, it is also possible that only students who are personally interested in 

the study or have strong intentions to use prescription drugs are the ones who 

will respond to the survey. In such cases, a non-response bias may be 

introduced to our study.39 

 Fourth, only intentions were measured but not confirmed by measuring 

actual behavior in the future. Ideally, intentions and behavioral performance 

should be done at two distinct points in time. However, several studies have 

found that intention predicts behavior quite well.40,41  

Fifth, the results from the current study may not be generalizable to other 

settings, as only UNM students were involved in the study.  

Sixth, the length of the survey might discourage some students from 

participating. The survey is lengthy because it was designed according to the 

recommendations by Fishbein and Ajzen, in which multiple items were used to 

assess both direct and belief-based measures of major predictors of intentions 
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(attitudes, norms, and perceived behavioral control). Omitting any of these items 

may threaten the accuracy of measuring these constructs.  

 Seventh, given the voluntary nature of the study, there is no guarantee 

that students will view the entire intervention. Viewing the educational 

intervention can take place anywhere and anytime. Thus, there is a possibility for 

the presence of distractions that may reduce students’ ability to view and 

comprehend the entire intervention. The accuracy of their responses to the 

survey may also be affected, especially that some items may look similar to 

students who view the survey quickly.  
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CHAPTER TWO: LITERATURE REVIEW 

 

In this chapter, the definition of nonmedical use of prescription medication 

is discussed along with the most commonly misused prescription medications 

(pain relievers, stimulants, and central nervous system depressants).Then, an 

expanded review of this problem among college students is presented. 

Frequency, epidemiology, and motives for nonmedical use of prescription drugs 

(NMUPD) by college students are discussed. In addition, misperceptions and 

beliefs about NMUPD are also analyzed. Studies that evaluated the effectiveness 

of interventions that address the use of prescription drugs for nonmedical 

reasons are reviewed. Next, a detailed discussion of the reasoned action 

approach is presented. Lastly, the application of the reasoned action approach to 

design interventions is discussed thoroughly.   
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Definition of Nonmedical Use of Prescription Medication  

        There is no consistent agreement on a universal definition of NMUPD due to 

the various agencies that collect, analyze and report data regarding nonmedical 

use of prescription drugs. The definition of NMUPD is further complicated by 

different terminologies utilized such as “misuse,” “abuse,” or “nonmedical use.” 

Sometimes these terms are used interchangeably.42  

       The National Survey on Drug Use and Health (NSDUH) defines NMUPD as 

“using medications without prescription of the individual’s own, or simply for the 

experience or feeling the drugs caused.”4 Whereas, the National Epidemiologic 

Survey on Alcohol and Related Conditions (NESARC) defines NMUPD as “using 

medication without prescription, in greater amounts, more often, longer than 

prescribed or for a reason other than a doctor said you should use them.”43 The 

latter definition is similar to the one adopted by the National Center on Addiction 

and Substance Abuse at Colombia University(CASA).1 The Researched Abuse, 

Diversion, and Addiction Related Surveillance (RADAR), also included in their 

definition of prescription drug abuse “the use in combination with other drugs to 

get high, or use as a substitute for other drugs of abuse.”1 

        Often the terms “abuse,” “misuse,” and “nonmedical use” were used 

interchangeably in the literature. However, there were some differences between 

these terms. For instance, McCabe et al, (2013) used the term drug “misuse” to 

refer to performing behaviors not intended by the prescriber such as using higher 

doses or using prescription drugs intentionally for their euphoric effects. McCabe 
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and colleagues defined NMUPD as using these medications without prescription 

from a doctor, nurse or dentist.5    

      In contrast, there were also other ways to distinguish between drug misuse 

and abuse found in the literature. Drug abuse was defined, sometimes, as the 

intentional use of a drug to get high or for the associated pleasant experience. 

Drug misuse, on the contrary occurs when an individual is taking the medication 

without following the directions, such as when self-treating themselves, but with 

no intentions to get high.44 

      To summarize, different approaches were found to describe and define 

nonmedical use of prescription drugs. For the purpose of the current study, the 

term nonmedical use of prescription drugs (NMUPD) is defined as the deliberate 

or non-deliberate utilization of medication without prescription or for purposes 

other than prescribed such as to get high or to reduce stress and anxiety. 

 

Epidemiology of the NMUPD 

        The most recent, reliable, and comprehensive sources for data related to 

prescription drug abuse include: The Drug Abuse Warning Network (DAWN), the 

National Survey on Drug Use and Health(NSDUH), the National Epidemiologic 

Survey on Alcohol and Related Conditions (NESARC), and Monitoring The 

Future (MTF) survey. 

       DAWN is a nationally representative survey, which collects information from 

selected hospitals across the United States about drug related Emergency 
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Department (ED) visits. DAWN is sponsored by the Substance Abuse and Mental 

Health Service Administration (SAMHSA) and reviews ED medical records to get 

information about the ED visits that involved drug use.  Information about almost 

all drug categories are collected including illicit drugs, alcohol, prescription drug 

abuse, (over-the-counter) over-the-counter medications (OTC), inhalants and 

dietary supplements.45 

      In the 2009 DAWN report, there were approximately 4.6 million drug related 

ED visits nationally.  Almost 45% (2.1 million visits) were related to drug abuse in 

general, out of which 27.1% (nearly 1.2 million visits) were related to nonmedical 

use of pharmaceutical medications. In fact, between 2004 and 2009 the ED visits 

attributed to nonmedical use of medications increased by 98.4% (from 627,291 to 

1,244,679). Opioid analgesics were the most frequently implicated drugs in ED 

visits related to nonmedical use of medications (nearly half of visits), followed by 

sedatives and anti-anxiety medications (one third of visits).45 

     ED visits to due to hydrocodone, as a single constituent or in combination with 

other drugs, contributed to 104, 490 visits (an increase by 124.5% between 2004 

and 2009) and oxycodone was involved in 175,949 visits (an increase by 242.2% 

between 2004 and 2009).45 A recent short report by DAWN demonstrated that 

from 2005-2011, almost one million ED visits were attributed to benzodiazepines, 

whether alone or in combination with other drugs.46 The nonmedical use of 

stimulants by adults aged 18-34 increased significantly from 2005 (5605 visits) to 

2011(22,949 visits).47   
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     NSDUH is another annual national survey sponsored by SAMHSA and 

considered the major source of information on the use of illicit drugs (including 

prescription drugs), alcohol, and tobacco in the civilian, noninstitutionalized 

individuals aged 12 years and older. Nearly more than 67,000 people are 

interviewed for the NSDUH annually.4 

     According to the 2013 NSDUH report, 6.5 million people aged 12 years and 

older were current nonmedical users of psychotherapeutics (pain relievers, 

stimulants, sedatives, and tranquilizers). Specifically, 4.5 million were current 

nonmedical users of pain relievers, 1.7 million of tranquilizers, 1.4 million of 

stimulants, and 251,000 of sedatives.4 

      Additionally, it was estimated that 2.8 million individuals aged 12 years and 

older used an illicit drug for the first time within the last year. About 20% of those 

individuals started with NMUPD, particularly 12.2% started with pain relievers, 

5.2% with tranquilizers, 2.7% with stimulants, and 0.2% with sedatives. The 

NSDUH found that more than 50% of individuals, who used prescription drugs 

nonmedically, obtain these medications  from friends or relatives for free.4 

      Among college students aged 18-22 years, almost 1 in 5 were current users 

of illicit drugs (nonmedical. The rate was even higher among males in the same 

age category, in which one in four were current users of illicit drugs.4 

       The National Epidemiologic Survey on Alcohol and Related Conditions 

(NESARC) is a longitudinal survey sponsored by the US Department of Health 

and Human Services (DHHS), National Institutes of Health (NIH), and the 
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National Institute on Alcohol Abuse and Alcoholism (NIAAA). This survey collects 

data (among others) about alcohol consumption, tobacco use, and drug abuse. A 

nationwide representative sample (n=34, 653) of US adults aged 18 years and 

above were interviewed at Wave 1 of the survey (2001-2002) and were followed 

at Wave 2 (2004-2005).43  

      Based on results from NESARC data, approximately 4.8% of US adults aged 

18 years and older reported a lifetime use of prescription analgesics for 

nonmedical purposes. The mean age at the initiation of nonmedical use was 25.2 

years. The most significant predictors for nonmedical use of prescription 

analgesics were younger age (18-24) and nonmedical use at Wave 1 [(Adjusted 

Odds Ratio AOR = 3.42, 95% CI (1.45-8.07)].48 

      A study based on data from NESARC showed that younger age (AOR = 1.03, 

p<0.001), and never been married (AOR = 2.25, [CI 95% 1.81 -2.8], p<0.001) 

were significant predictors of nonmedical use of opioid analgesics. However, 

protective factors included female gender (AOR = 0.82, [CI 95% 0.68 -1.00], 

p<0.05), and being non-Hispanic/Black (AOR = 0.56, [CI 95% 0.32-0.96], 

p<0.05). The presence of comorbid mental and physical conditions, were found 

to increase the risk of nonmedical use of opioid analgesics.49  

     According to NESARC data, the prevalence of lifetime nonmedical use of 

anxiety medications (including both sedatives and tranquilizers) among those 

surveyed was estimated to be 7.4%, while the past-year nonmedical use was 

approximately 1.9%. In fact, those who had a legitimate prescription for anxiety 
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medications were more likely to be lifetime and past year nonmedical users (OR 

= 2.98 and OR =3.36 respectively) compared to those with no legitimate 

prescription.50 The most important predictors for nonmedical use of anxiety 

medications among those with a legitimate prescription were: male gender [OR 

=1.68, 95%CI (1.34-2.12)], white [OR = 1.82, 95%CI (1.6-2.63)], those who are 

aged 19-29 years [OR =2.7, 95%CI (2.13-3.5)] compared to those 30 years and 

older. Also, family history of drug problems, behavioral problems, alcohol 

problems, or depression were significant predictors of the nonmedical use 

anxiety medications.50 

Monitoring The Future (MTF) is a longitudinal study of illicit drug use by 

American college students, adolescents, and adults through age 55. The survey 

has been conducted every year by the University of Michigan since 1975. The 

most recent report released by the MTF team (2013) revealed that among 

college students 5.4% reported using narcotics other than heroin (without 

medical supervision) in the past year, particularly vicodin (4.4.%) and oxycontin 

(2.3%). In 2013, the rate of past-year nonmedical use of sedatives (barbiturates) 

among college students was 2.7% and tranquilizers was 4.4,  most notably the 

past-year use of amphetamines among college students, was 10.6% which is 

higher that among non-college counterparts (8.9%). Specifically, among college 

students, the annual rate of Adderall (amphetamine) use without medical 

supervision was 10.7% compared to only 6.8% among non-college peers, and 

3.6% for Ritalin (methylphenidate) use among college students compared to 

2.3% among non-college counterparts.26 
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 In summary, according to the results from nationally representative data, 

opioids analgesics are the most frequently used drugs for nonmedical reasons, 

followed by anti-anxiety medications (including tranquilizers and sedatives) and 

stimulants. The same trend is also observed in ED visits involving a prescription 

drug used for nonmedical purposes. Being male, young adult, White, with a 

family history of NMUPD, were the common found predictors of NMUPD. 

 

Categories of the Most Frequently Used Prescription Drugs Nonmedically      

According to the NSDUH, the four categories of prescription drugs, which 

are used most frequently for nonmedical reasons, are combined into one 

category known as “psychotherapeutics”. These include pain relievers (opioid 

analgesics), sedatives, tranquilizers, and stimulants. Over-the-counter drugs 

were not included in this definition.4 

Opioid Analgesics 

      Opioid analgesics are potent pain relievers that bind to the µ-opioid receptors 

in the brain. Opioids are sometimes used as cough suppressants and for the 

management of diarrhea. Opioids analgesics that are available by prescription in 

the US include codeine, hydrocodone, oxycodone, morphine, methadone, 

hydromorphone, propoxyphene, fentanyl, and tramadol.35 Opioids analgesics are 

available in the US either as a single ingredient (e.g. oxycodone), or in 

combination with other drugs (hydrocodone and acetaminophen).      
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      The number of opioid analgesic prescriptions in the United States increased 

significantly. It is estimated that between 1991 and 2010, the total number of 

opioid prescriptions increased from 76 million to 210 million. Interestingly, even 

though the US represents only 4.6% of the world’s population, the US consumes 

80% of the world’s reservoir of opioids and 99% of the worldwide hydrocodone 

supply.51 

     Unfortunately, the tremendous number of opioid prescriptions is associated 

with greater nonmedical use, ED visits, and deaths. According to the most recent 

DAWN report, the total number of ED visits that involved narcotic/opioid pain 

relievers was 420, 040. The percent change in ED visits from 2004-2011 was 

153%. Oxycodone (alone or in combination) contributed to more than 170,000 

visits in 2011. In fact, oxycodone is the pharmaceutical with the largest increase 

in ED visits in the period of 2004-2009 (242.2%).52 

Between 2002 and 2011, 25 million people started using opioid analgesics 

nonmedically.53 In fact, almost 1.2 million ED visits were attributed to the 

nonmedical use of pharmaceuticals in 2009.  Opioids were the most frequently 

implicated agents in this category which contributed for more than half of ED 

visits.52 In addition, opioid analgesics were the pharmaceuticals with the largest 

percentage of deaths related to overdose. Of the 22,767 deaths attributed to 

pharmaceutical overdoses, 16,235 (71.3%) were related to opioid analgesics in 

2013.22 
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Central Nervous System (CNS) Depressants (Sedatives, Hypnotics, and 

Tranquilizers) 

        Sedatives, hypnotics, and tranquilizers are known as CNS depressants 

because they slow down brain function leading to relaxing effects. These agents 

are mostly used for the management of sleep problems, panic attacks, and 

anxiety. Benzodiazepines are the CNS depressants that are most prescribed for 

their sedative and anxiolytic effects. Benzodiazepines are also used as 

anticonvulsants, muscle relaxants, and anesthetics. The sedative and anti-

anxiety effects are the most common reasons for abusing benzodiazepines. 

These agents are widely prescribed because of their relatively selective action on 

the CNS. Benzodiazepines’ mechanism of action involves potentiating the effect 

of an intrinsic neurotransmitter known as ɣ-aminobutyric acid (GABA)which is the 

main inhibitory neurotransmitter in the human’s CNS. GABA reduces neuronal 

excitability causing relaxing and calming effects.54   

     Benzodiazepines are classified as Schedule IV controlled drugs by the 

international narcotics controlled board (INCB). Currently, there are fifteen 

approved benzodiazepines by the FDA. The most currently prescribed 

benzodiazepines are alprazolam (Xanax), diazepam (Valium), lorazepam 

(Ativan), chlordiazepoxide (Librium), clonazepam (Klonopim), temazepam 

(Restroil), triazolam (Halcion), and midazolam (Versed).    

       There are three classes of benzodiazepines depending on their duration of 

action: short, intermediate, and long acting.55 For the management of insomnia, 

usually the short and the intermediate benzodiazepines are the most effective. 
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The long acting agents are usually used for the management of anxiety. 

Benzodiazepines are considered safe due to their selective mechanism of action. 

However, some adverse events may occur at low doses, such as dysphoria and 

sensation of heaviness.  At higher doses, other serious adverse events may 

occur, such as dysarthria, altered mental status, and memory impairment.56  

Complex tasks that require hand-eye coordination, such as driving, are also 

affected by high doses of benzodiazepines, leading to traffic accidents. Another 

serious unwanted side effect is paradoxical excitement, which is contrary to the 

intended purpose of benzodiazepines. Paradoxical excitement causes higher 

levels of anxiety and hyperactivity which might lead to aggressive behaviors and 

sometimes criminal acts.56  

          Benzodiazepines are sometimes nonmedically used for their recreational 

effects, either alone or in combination with other drugs such as opioids 

analgesics. Benzodiazepines can enhance the ecstatic effects of opioids and the 

depressant consequences of alcohol. When used for long period, 

benzodiazepines can cause addiction and tolerance.55 With time, some 

individuals are no longer responsive to the therapeutic doses of benzodiazepines 

and require greater amounts of the drug. Moreover, when addicted to 

benzodiazepines, abrupt cessation will lead to withdrawal symptoms. These 

symptoms include high levels of anxiety, nightmares, difficulty sleeping, and 

memory impairments among others.55 

       A recent short report by DAWN revealed that more than 1 million ED visits 

involved benzodiazepines (alone or in combination with other drugs such as 
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opioids or alcohol) between 2005 and 2011. Specifically, alprazolam was one of 

the pharmaceuticals with the greatest percent increase in drug related ED visits 

(148.3%) between 2004 and 2011.46  

        Barbiturates, another category of CNS depressant, are used for their 

anxiolytic, sedative-hypnotic, and anticonvulsant effects. Their mechanism of 

action is also through enhancing the inhibitory action of the GABA 

neurotransmitter.  However, unlike benzodiazepines, barbiturates bind directly to 

GABA receptors at higher doses. In this case, barbiturates exert their action 

independently from the intrinsic neurotransmitter. This direct mechanism of 

action is the reason for the low therapeutic index of these medications and the 

higher toxicity profile compared to benzodiazepines.54 Adverse events related to 

barbiturates include slurred speech, confusion, drowsiness, and severe cases 

can lead to coma and death. Barbiturates are often abused recreationally for their 

relaxing and euphoric actions.  Barbiturates are highly addictive and, if stopped 

abruptly, cause withdrawal symptoms (tremors, difficulty sleeping and anxiety).57  

      Because of the low safety of barbiturates, physicians prescribe 

benzodiazepines instead of barbiturates for the sedative-hypnotic and anxiolytic 

uses.57 currently, barbiturates are only used in general anesthesia, epilepsy, and 

acute migraine management. Although the medical use of barbiturates 

decreased significantly,58 evidence exists that the abuse rate is on the rise, 

especially among young adults.59      
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Stimulants    

    Stimulants are another type of prescription drug that act on the CNS, which 

may cause addiction if misused/abused. Stimulants, such as methylphenidate 

(e.g., Ritalin®, Concerta®), amphetamine/dextroamphetamine  (Adderall®), 

dexmethylphenidate (Focalin®) and dextroamphetamine (Dexedrine®),47 are 

prescribed for medical conditions such as narcolepsy (falling asleep suddenly), 

weight loss, and Attention Deficit Hyperactivity Disorder (ADHD). Their 

mechanism of action involves increasing the concentration of catecholamine 

(dopamine and norepinephrine) and serotonin, in higher concentration. They can 

also increase the concentration of the aforementioned neurotransmitters by 

inhibiting their reuptake in the brain. Thus, stimulants increase alertness, and 

attention, but reduce hyperactivity.13 

     Stimulants have a high potential for abuse, and, thus, are classified as 

Schedule II by INCB. They are also used nonmedically (without prescription) for 

weight loss as they are known to suppress the appetite. Students tend to misuse 

stimulants to stay awake for long periods with the intention to improve their 

academic performance. At higher than usual doses, stimulants cause 

hallucinations and euphoria and might be misused for these particular reasons.  

         Adverse events while taking stimulants include difficulty sleeping, anxiety, 

irritability, loss of appetite, increase in heart rates and blood pressure. 

Withdrawal symptoms include exhaustion, depression, and paranoia.60 Results 

from the most recent NSDUH (2013), showed that approximately 1.4 million 

persons aged 12 years and older were current users of stimulants which as an 
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estimate that is significantly higher than in 2011 (970,000 users). Of those 1.4 

million persons, 603,000 were new nonmedical users of stimulants. The average 

age of new nonmedical use of stimulants was 21.6 years.  In the past 12 months, 

1 in 5 (20.6%) individuals who started using illicit drugs started with nonmedical 

use of prescription pharmaceuticals, including 2.7% started with a stimulant.  

Most of the current users of stimulants obtain their prescription drugs from a 

relative or a friend for free.4 

      The 2013- DAWN special report concerning the number of ED visits 

attributed to ADHD medications showed a significant increase in ED visits related 

to these medications. In fact, between 2005 and 2010, the number of those visits 

increased from 13,379 to 31,244. The largest increase was evident among adults 

aged 18 years and older. Specifically for those aged from 18 to 25 years, the 

number of ED has more than tripled.47 

          Analysis of ED visits related to ADHD stimulants demonstrated that almost 

50% of these visits were related to the nonmedical use. In addition, the number 

rose significantly from 5,212 to 15,585 visits between 2005 and 2010. Another 

important observation from this report is that other pharmaceuticals were 

involved in virtually half of ED visits involving ADHD stimulants. The most 

concomitant prescription medications were anxiolytics, insomnia medications, 

and narcotics.47    

           Using stimulants for nonmedical purposes is a particular concern among 

college students. A recent ten-year trend analysis of lifetime and past year 

NMUPD among college students revealed that both rates significantly increased 
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for stimulants, but not for opioids and sedatives/anxiolytics. In particular, the rate 

of NMUPD was 4.5% in 2003 and increased significantly to 9.3% in 2013. This 

pattern reflects an increase in the prescription rate of ADHD stimulants, the 

nonmedical use of stimulants to enhance academic performance.27 

    

A Review of Studies that Investigated the Frequency, Pattern and Motives 

for NMUPD among College Students 

     Recently, there has been a growing interest in investigating the phenomenon 

of prescription drug abuse among college students. This is evident in the 

significant number of original studies and reviews that appeared in the literature 

lately to examine the nonmedical use of prescription drugs, especially stimulants. 

We were able to identify more than 70 original studies and reviews in PubMed 

related to frequency and motives of prescription drug use among college 

students.  Our inclusion criteria were original studies and reviews that, (1) 

address reasons, beliefs, attitudes, and factors associated with NMUPD, (2) were 

conducted in the United States, (3) surveyed college students, (4) and were 

published in a peer-reviewed journal. Some reasons for exclusion were studies 

that, (1) address NMUPD among high school students and adolescents not 

attending college, (2) and were conducted in a country other than the United 

States. 

Characteristics of Studies that Assessed NMUPD 

  We found that most studies included in our literature review were cross-

sectional in nature. A few studies, however, were longitudinal.61,62 This is due to 
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the fact that NMUPD is a relatively new and emerging phenomenon on college 

campuses. We also found that most of the studies addressed the nonmedical 

use of prescription stimulants. This is because using prescription stimulants for 

nonmedical purposes is particularly evident on college campuses. Most of the 

studies were quantitative in nature, except for two studies that used a qualitative 

approach,63,64 and a mixed methodological design.65 Unfortunately, few studies 

utilized a theoretical approach to investigate beliefs and attitudes about 

NMUPD.64,66–69 Social learning theory was tested among four studies 64,66,67,69 

and the theory of planned behavior was tested in three studies.68,70,71 

     The most investigated aspects of NMUPD were frequency, prevalence, 

sources, motives, and demographic factors associated with NMUPD. Additional 

information about the illicit use of other substances, such as alcohol and 

marijuana, were also common among these studies. Most studies explored only 

one type of prescription drug. However, some studies explored the four types of 

the most commonly abused prescription drugs concomitantly. A limited number 

of studies asked about the route of administration,15,72,73 or conducted studies 

among professional students (such as medical, pharmacy and dentistry 

students).74–76 

     A considerable number of recent studies utilized online or web-based 

methods to distribute surveys27,72,73,75–79 as opposed to the traditional paper and 

pencil formats. Online survey distributions take advantage of the abundance of 

personal computers, smart phones, and tablets among college students. Using 
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online surveys maximize students’ convenience and privacy in an attempt to 

increase response rates.   

The response rates obtained from web-based surveys found in the 

literature among college students regarding the nonmedical use of prescription 

drugs are summarized in Table 1. The average response rate from these studies 

was 57%.  The response rate in most of these studies was unusually high. For 

example, in the study conducted by Arria et al. (2008), the response rate was 

72%. One possible explanation for such a high response rate was that each 

student who participated in this study was provided with monetary incentives.61  
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Table 1 Summary of response rates for studies that used online surveys 
regarding nonmedical use of prescription drugs among college students 

Author and 
Year 

 Topic Response 
rate (%)* 

McCabe et 
al. (2005)80 

2005 “Illicit use of prescription pain medication 
among college students” 

47.30% 

Teter et al. 
(2006)15 

2006 “Illicit Use of Specific Prescription Stimulants 
Among College Students: Prevalence, 
Motives, and Routes of Administration” 

66% 

McCabe & 
Teter 
(2007)81 

2007 “Drug use related problems among 
nonmedical users of prescription stimulants: 
A web-based survey of college students from 
a Midwestern university” 

68% 

McCabe et 
al. (2008)82 

2008 “Misperceptions of Nonmedical Prescription 
Drug Use: A Web Survey of College 
Students” 

68% 

Arria et al. 
(2008)61 

2008 “Perceived harmfulness predicts nonmedical 
use of prescription drugs among college 
students: Interactions with sensation seeking 

72% 

McCabe et 
al. (2008)83 

2008 Screening for Drug Abuse Among Medical 
and Nonmedical Users of Prescription Drugs 
in a Probability Sample of College Students” 

68% 

Teter et al. 
(2010)73 

2010 “Nonmedical use of prescription stimulants 
and depressed mood among college 
students: Frequency and routes of 
administration” 

68% 

Rabiner et 
al.(2010)84 

2010 “Predictors of Nonmedical ADHD Medication 
Use by College Students” 

46% 

Egan et 
al(2013) 

2013 “Simultaneous use of nonmedical ADHD 
prescription stimulants and alcohol among 
undergraduate students”  

34.80% 

Brandta et 
al. (2014)29  

2014 “survey of nonmedical use of tranquilizers, 
stimulants, and pain relievers among college 
students: Patterns of use among users and 
factors related to abstinence in non-users” 

30% 

Dart et 
al.(2014)72 

2014 “Nonmedical Use of Tapentadol Immediate 
Release by College Students” 

60% 

*Average response rate = 57% 
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Frequency, Prevalence and Epidemiology of NMUPD among College 

Students  

     The percentage of students using prescription drugs for nonmedical purposes 

varies considerably between different studies. This is due to methodological and 

geographical variations in these studies. Methodological variations include 

survey distribution and administration, response rate, and sample selection.  

Moreover, the way by which the questions about NMUPD was formulated 

affected the frequency (lifetime, past year, or past month use) of past use. 

        A large-scale study conducted by McCabe et al. (2006)85 utilized random 

sampling techniques and provided valuable incentives for undergraduate 

students to participate in an online survey. In this survey, the four most 

commonly abused prescription drugs, sleeping medication, anxiolytics, stimulant 

medication, and pain medication, were evaluated. The final sample size of this 

study exceeded 9,000 undergraduate students. It has been found that the 

frequency of lifetime illicit use for any of the four medications to be 21% and the 

annual prevalence to be 14%.85 The lifetime illicit use of prescription drugs was 

also confirmed by a cross-sectional study conducted over a 10-year- period and 

involved more than 20, 000 college students.27 In this study, the average lifetime 

use of at least one of the four groups was also 20%.27 

       Other studies, however, with smaller sample sizes found higher lifetime use. 

For example, Peralta & Steele (2010) conducted a study among 465 college 

students found a lifetime illicit use of any of the four groups to be as high as 

39.4%.69 This percentage was close to 36.8% and 35.6% found in a study 
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conducted by Brandt et al. (2014)( n= 303 college students),27 and Benotsch 

(2011) (n=435 undergraduate students)  respectively. 86 Other researchers found 

a much lower lifetime rate of illicit use prescription drugs, such as 5.5% among 

Hispanic students in a study conducted by Cabriales et al. (2013),87 and an 

analysis of the Public Health College Alcohol Study which included 11,000 

students by Ford and Arrastia (2008) found a lifetime illicit use of any of 

prescription medications to be as nearly as 11%.66  

      Among the studies that explored pain medications, prescription stimulants, 

anxiolytics, and sleep medications, it was found consistently that the illicit use of 

pain medications and stimulants exceeded anxiolytics and sleep 

medications.69,75,85,87 However, there was disagreement whether pain 

medications or stimulants has the highest rate of nonmedical use. For example, 

McCabe et al. (2006)85 found that the annual rate of illicit use was highest for 

pain medications (9%) followed by stimulants (5%), anxiolytics (3%) while sleep 

medication has the lowest frequency of (2%). A similar pattern was found by 

Cabriales et al.(2013) study among Hispanic college students 87 Peralta & Steele 

(2010) among college students at a Midwestern university,69 and Lord et al. 

(2009) among PharmD students.75 In contrast, other studies found that the illicit 

use of stimulants exceeded that of pain medications.29,62,77,88,89 The reasons for 

these discrepancies could be due to geographical variations and the different 

time in  which these studies were conducted.  

       In general, the illicit use of prescription stimulants is a relatively recent 

phenomenon that coincides with the escalation of ADHD diagnosis and 
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management. For this reason, recent studies usually find higher rates of illicit use 

of stimulants compared to opioid analgesics. To illustrate this point, the study 

conducted by McCabe et al. (2006) was actually based on data from a survey 

conducted in 2003 and found that opioid analgesics were illicitly used more than 

stimulants.85 In contrast, more recent studies such as those conducted by Meisel 

& Goodie(2015)88 and Snipes et. al (2015)77  found that  illicit use of stimulants 

surpassed opioid analgesics.  A trend analysis of NMUPD among college 

students over a 10-year periods by McCabe et al.(2014) demonstrated that the 

nonmedical use of prescription stimulants, both past-year and lifetime use,  

increased significantly between 2003 and 2013 (p <0.001), unlike opioid 

analgesics which showed significant decrease over the same period (p< 0.001).27    

       Unusual high rates of NMUPD were frequently seen with stimulants.  For 

example, in a study conducted by Desanties et al.(2009) among 307 fraternity 

college students, more than half (55%) of the sample reported nonmedical use of 

stimulants.90  Nonmedical use of stimulants is frequently seen among Greek 

affiliated students. This phenomenon is discussed further in the section about 

“Motives and Correlates of NMUPD” among college students. Another high rate 

(43%) was seen in a study by Advokat et al.(2008) study, among a convenience 

sample of undergraduate students in a southern public university.91 This high rate 

may be due to the convenient sample used for the study which may not be 

representative.        

 There were variations in assessing previous illicit use of prescription 

medications between studies. Most surveys queried about lifetime and past-year 
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use. However, there were some studies asked about the nonmedical use in the 

last 6 months, or in the last month.92,93 For example, Rabiner et al.(2009) study  

(n=3400 undergraduate student)  found that the percentage of nonmedical use of 

ADHD medications, in the last six months, to be 5.4%, and a study by Garnier et 

al.(2009) found that 13.7% of the surveyed students used opioid analgesics 

nonmedically in the last six months.  

To obtain more precise estimation of the most recent use of stimulants, 

Weyandet (2009)94 queried about last month nonmedical prescription stimulant 

use among a sample consisted of 390 college students. In this study, 7.5% of the 

390 college students reported nonmedical use of stimulants in the past month.94 

      Many surveys provided students with a list of drugs and asked them to 

indicate which one they had used for nonmedical purposes. Among opioid 

analgesics, OxyContin® (Oxycodone), hydrocodone, and Vicodin® 

(acetaminophen/codeine) were the most commonly mentioned by college 

students.29, 67, 85  Adderall® (amphetamine/ dextroamphetamine) and Ritalin® 

(methylphenidate) were the most commonly used prescription stimulants 

nonmedically.15,29,69,95 Among anti-anxiety medications, college students most 

frequently used Xanax® (alprazolam) without a prescription.29 

Concurrent Use of Other Illicit Drugs, Alcohol, and Tobacco along with NMUPD      

Several studies examined the concomitant use of prescription drugs and other 

abusable drugs.75,88,96 It has been found that students who used prescription 

drugs for nonmedical purposes were also more likely to report binge drinking, 
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tobacco and marijuana smoking, and the use of other illicit drugs such as cocaine 

and LSD (Lysergic Acid Diethylamide).   

     Among college students who used any prescription drug for nonmedical 

reasons, 80% also consumed alcohol, 44% smoked marijuana, and 28% report 

reported tobacco use. Among college students who reported NMUPD, less than 

10% also reported past-year use of LSD, cocaine, methamphetamine, heroine, 

and ecstasy.88 In fact, alcohol use disorders (AUD) constituted 75% of NMUPD.96  

Another study found that, the use of marijuana can be as high as 90% among 

those who reported nonmedical use of prescription stimulants.81 In one study, the 

correlation coefficient between the nonmedical use of stimulants and cocaine and 

ecstasy use was found to be as high as 0.832.92 Among those who regularly 

misused opioids, 67% also used tranquilizers, 51% reported using cocaine, 31% 

used ecstasy, 14% used methamphetamines, and 6% used heroine.97  

Compared to students who never used benzodiazepines nonmedically in 

the past year, nonmedical users of benzodiazepines were over 30 times more 

likely to report past-year nonmedical use of opioid analgesics (AOR = 32.1, 

95%CI = 25.4 – 40). In addition, those who reported illicit use of benzodiazepines 

were ten times more likely to indicate using cocaine, prescription stimulants, and 

ecstasy during the past year and past month. They were also four times more 

likely to report binge drinking in the last two weeks, and cigarette smoking in the 

past month.98 
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Sources of Prescription Drugs 

Multiple studies queried college students about their source of prescription 

drugs for nonmedical purposes. Most of these studies found that peers and 

friends were the most common sources. The second significant source was 

family members.14,65,99,100 One study found that nearly 62% of students were 

offered prescription stimulants for nonmedical use by year four of college.14 This 

study also found that the most common source for nonmedical use was a friend 

with a prescription stimulant for ADHD.14 Rozenbroek & Rothstein (2011) also 

indicated that in 50% of the cases, friends were the source for nonmedical use of 

prescription stimulant was from friends.89 A higher percentage was found in a 

study conducted by Lord et al.(2011) in which friends accounted for 85% of the 

source for prescription medications stimulants, followed by parents (18%), other 

family members (12%), and online sources (5%).97 Less common sources 

identified by a study carried out by DeSantis et al. (2008) were work sites and 

strangers.65 

      A qualitative study conducted by Cutler (2014) using semi-structured 

interviews, indicated that prescription stimulant medications are very accessible 

for nonmedical use.64 The same observation was made by DeSantis et al. (2008) 

using a multi-methodological approach. This study asked: “how difficult it is to 

obtain illegal stimulants?” Thirty-nine percent indicated “very accessible” and 

43% said “somewhat easy.” Less than 1% thought it was very difficult to obtain 

these drugs. In summary, a total of 85% indicated that getting prescription 
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stimulants on campus was “very easy” or “somewhat easy.” As one of the 

students said “they seem to be everywhere.”65 

      Some students indicated that it was easy to get prescriptions for stimulants 

by healthcare professionals.64 Additionally, other students thought that healthcare 

professionals prescribe stimulants in excess.64 Students with legitimate 

prescription and extra pills were sometimes approached by other students to sell 

or share their drugs. In fact, as demonstrated by McCabe et al. (2014), among 

college students who were prescribed medications in the previous year, nearly 

27% were asked to share their medications by other student.25 

 

Predictors of and Motivations for NMUPD among College Students 

      In general, prescription stimulants are used mainly to enhance academic 

performance, to reduce distractions, and to improve 

concentration.14,15,64,67,75,76,79,89,92,95,101,102 The main motive for the nonmedical 

use of opioid analgesics is to have fun, reduce stress, relax, and to deal with 

chronic pain.63,75,89,97 Other motives for nonmedical use of prescription stimulants 

are to lose weight, boost energy during athletic events, and socialization.63,64,66,76   

      Students frequently mentioned enhancing academic performance as the 

main motive to use prescription stimulants, especially during preparation for big 

exams and to meet deadlines for projects.65 College students used these 

medications as an effective study aid to enhance alertness, increase work 

performance, stay wake, reduce fatigue, improve reading comprehension, and to 

boost memory and cognition.16,65,67,95 Many studies indicated that college 
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enrollment is per se a predictor for nonmedical use of stimulants.13,54,87 In fact, a 

study by DeSanties et al.(2008) found that 63% of college students first used 

non-prescription stimulants in college settings.65 As one of the students 

described taking Adderall “so much more productive. I mean I’m generally 

productive. It’s just like a different level on Adderall.”65 

Using prescription for recreational purposes was among the common reasons 

cited by college students.63,64,66,97,100,102,103 The most commonly used drugs to get 

high or to enhance the partying experience were opioid analgesics, CNS 

stimulants, and anxiolytics.63 Students used these medications for socializing 

with peers and friends, especially during parties.63, 66 Mixing prescription drugs 

with alcohol was described by some students as a “new” or different way of 

“high,” not experienced by drinking alcohol alone.63 As one student described “if 

you take a valium and have a beer, then you’re pretty much good for the rest of 

the night, instead of buying seven or eight beers, it just a great money saver.”63  

Some indicated that they sought  for a pill to feel high, if alcohol was not 

available.65 

      Most studies showed that males were more likely to use prescription drugs 

for nonmedical reasons than females.10,75,80,93,98,104,105 However, a study by Teter 

et al. (2005), found no gender differences in NMUPD.101 Not only was the 

frequency of utilization different between the two genders, the motives were also 

different. Males usually used opioid analgesics for recreational purposes (to get 

high and to have fun), and females used them to deal with depression, to 

manage chronic pain, and to lose weight.97 Hall et al. (2005) found that the main 
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predictor for the illicit use of prescription stimulants by males was knowing where 

to get these medications easily. However, for females, the main predictor of the 

illicit use of prescription stimulants was being offered the medication by another 

student.106 Moreover, while undergraduate female students were more likely to 

be prescribed pain medications, male student were more likely to report 

nonmedical use.80 

     White college students were found consistently to have higher NMUPD 

compared to Black students.66,75,81,93,98,104 According to Ford & Arrastia (2008), it 

is possible that non-Whites, have more accessibility to street and other illicit 

drugs while white students had more access to prescription medications.66  

Fewer studies, however, found that being Hispanic was also a predictor of 

NMUPD.67, 75 

      Early onset of using prescription drugs for nonmedical purposes is a predictor 

for drug abuse and addiction.76,107 In addition, using prescription drugs 

nonmedically before college is a predictor for recreational uses of prescription 

drugs.97 

      Concurrent illicit drug use, binge drinking, and risky behaviors were common 

correlates with NMUPD. Use of marijuana, other illegal drugs, poly substance 

abuse, excessive alcohol intake and binge drinking were frequently seen with 

prescription drug misuse in general.13,74,76,80,81,92,93,98,108 Risky sexual risk 

behaviors such as having multiple sexual partners and unprotected sex were 
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also found to be significantly associated with NMUPD among college 

students.86,98 

      Although enhancing academic performance was the most frequently 

mentioned motive, studies found that low GPA was a significant predictor of the 

nonmedical use of prescription stimulants.12,109 In addition, college students who 

used stimulants without prescription were found to skip classes, spend more time 

in social activities and less time studying. Usually, freshmen were more likely to 

report using prescription drugs, than advanced students.76,108 This may be due to 

the significant challenges and stressful times that students faced during the first 

year of college.  

    Attending colleges that are more competitive was also found to be associated 

with NMUPD.110 Having a friend who used stimulants increased the likelihood of 

NMU by other students.67,69,94,99 In addition, obtaining prescription medications 

from a friend rather than a family member was associated with reporting higher 

rates of alcohol and other drug use.  

     Participation in fraternity/sorority groups has been found to be a risk factor for 

NMUPD in several studies.27,72,75,77,80,81,92,94,108,110 In particular, a study conducted 

by McCabe et al. (2014) revealed a strong association between Greek 

membership and the past-year nonmedical use. For example, compared to non-

members, being a member of social fraternity or sorority groups lead to an 

Adjusted Odds Ratio (AOR) of 1.94 (95%CI: 1.54-2.45) of nonmedical use of 

sleep medications, 2.29(95%CI: 1.87-2.80) of nonmedical use of sedative/anxiety 
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medications, 2.82 (95%CI: 2.44-3.21) of nonmedical use of stimulant 

medications, 1.30(95%CI: 1.12-1.51) of nonmedical use of opioid medications, 

and 1.89(95%CI: 1.69-2.10) of nonmedical use of any medications in the past 

year.27  

    Snipes et al. (2015) found that religiosity had a protective effect against 

NMUPD by college students. However, the Greek-membership negated this 

protective effect.77 DeSanties et al. (2009) conducted a study specifically among 

fraternity and sorority students and found that the nonmedical use of stimulants 

was unusually high among this particular group.90 In this study, approximately, 

55% of the 303 college students who were affiliated with Greek groups reported 

NMU of stimulants.90 The vast majority of the surveyed students reported 

academic motives for such use, and did not perceive ADHD medications as 

unsafe.90  

      One exception was found by Volger et al. (2014) in which being a member of 

a fraternity or sorority groups protected against the nonmedical use of 

prescription stimulants. Involvement in pharmacy fraternities decreased the 

possibility of NMUPD by 70%.76 The authors justified such atypical findings as 

pharmacy students’ used these fraternities to promote healthy study habits, 

community service, and advancing pharmacy as a profession in general.76 

     Psychological factors and underlying beliefs toward NMUPD included holding 

positive attitudes toward NMUPD in general; sensation seeking; impulsivity, low 

risk perception, higher anxiety; and feeling sad, hopelessness, depression, 
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suicidal thoughts, and perfectionism.13, 59,69,77,88,103,104 Mental illnesses were also 

associated with the NMUPD.113   

     Less frequently studied factors included health insurance, family income, type 

of housing (i.e. on-campus vs. off-campus), and the route of administration of 

prescription drugs. There were inconsistent results regarding the influence of 

health insurance, as one study found that lack of health insurance was a risk 

factor for NMUPD,113 while another study indicated opposite result.112 Having a 

family income of $50,000- $99,999 was associated with higher NMUPD,81 and 

living in a house or an apartment (compared to living in a university residence 

hall).80 Teter et al. (2006) found that most illicit users of prescription stimulants 

(95.3%) reported taking them orally.15 Nearly 50% of frequent non-oral users of 

prescription stimulants reported depressed mode.73 Arria et al. (2008) indicated 

that nonmedical users of both stimulants and analgesics had a greater likelihood 

of inhalation compared with stimulant users only (13.9% vs. 4.3%).62 The primary 

route of taking tapentadol (opioid analgesic) was also oral, followed by inhalation 

and then injection.72 

 

Interventions to Address Prescription Drug Abuse 

      Unfortunately, the number of controlled studies that evaluated the 

effectiveness of interventions to reduce the nonmedical use of prescription drugs 

among young adults is limited. A majority of studies that examined the 

effectiveness of interventions were directed against alcohol, marijuana, and 
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tobacco.35,114–116 To find studies the evaluated interventions for prescription drug 

abuse, the following inclusion criteria were used: (1) randomized controlled 

studies,(2) to evaluate the effectiveness of interventions to reduce nonmedical 

use of prescription drugs, (3) among young adults and adults. Studies were 

excluded if they were (1) conducted among students in elementary and high 

school,116,117(2) directed against other illicit drugs such as marijuana and 

cocaine115,116 (3) studies among regular prescription drug users 118 and (4) 

studies that required parent involvement.119,120 

.Most of the studies found in the literature did not much the inclusion criteria. 

Therefore, only the techniques used in these interventions were the focus of the 

search. The most common components of the interventions used to address drug 

misuse and abuse in general were enhancing assertiveness and refusal 

skills,115,117 providing dramatic narratives,121 persuasive communications and 

behavioral cognitive therapy,122 motivational interviewing,118 promoting social 

skills and coping mechanisms,118 raising knowledge and awareness about risks 

and benefits,121 challenging misperceptions, and harm reduction.123 

       A randomized controlled trial conducted by Tait et al. (2014) among 160 

amphetamine-type stimulant users (including nonmedical use of prescription 

stimulant) utilized a fully-automated web-based intervention. The strategies 

utilized in this study included cognitive behavioral therapy and motivational 

augmentation. Other techniques such as evaluating the pros and cons of the 

nonmedical use of stimulants, specifying a clear goal, and enhancement of 

refusal skills were also used. The results revealed few significant improvements 
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in the intervention group compared to the control one. Surprisingly, participants in 

the control group reported a more decline in the use of amphetamine compared 

to the intervention group. Some of the limitations of the study included, loss to 

follow-up and failure to complete the entire intervention by the participants. 

Significant number of participants in the intervention group did not even complete 

the first module.124 

       Another randomized controlled trial, were conducted among 346 working 

women. Although not using college students, this study tested the feasibility of a 

web-based program known as SmartRx to prevent the nonmedical use of 

prescription drugs, including analgesics, sedative-hypnotics, stimulants, anti-

depressants, and tranquilizers. The intervention comprised of self-guided 

modules that provided information about a drug’s action, side effects, safe 

handling, and responsible use. The idea of using an online intervention, 

according to the authors of the study, was to provide a non-threatening 

environment, especially when dealing with such stigmatized behavior.121  

      The rational of this intervention was that by raising awareness and promoting 

healthy alternatives such as relaxation and yoga, participants were less likely to 

engage in drug misuse. The results of this trial indicated that women in the 

intervention group had more knowledge and self-efficacy in managing problems 

with medications compared to the control group. The main limitation of the study 

was low generalizability as it was conducted among working women in the 

medical field (nurses, physician assistants, and others).121 
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     Only one randomized controlled trial was proposed to be conducted among 

college and university students regarding prescription drug abuse.123 The 

protocol of this study was grounded in harm-reduction strategy to impact 

injunctive and descriptive norms toward licit and illicit drug use among students. 

Illicit drugs to be targeted included the nonmedical use of prescription drugs such 

as opiates and amphetamines.  

     The idea behind using the social norm approach was that college students 

were susceptible to peer pressure. Messages based on results from a survey (to 

be distributed) would be composed to challenge misperceptions about norms 

regarding illicit drug use among college students. Example of these messages 

included “ survey found that 80% of college students never used prescription 

drugs for nonmedical reasons in their entire life” and “it has been found that most 

students think it is not safe to use prescription drugs without medical 

supervision.”123 

 

Overview of the Reasoned Action Approach  

      Fishbein and Ajzen described the latest version of the theory in their book 

“predicting and changing behavior: the reasoned action approach” (2010). To 

predict or change a behavior, Fishbein and Ajzen emphasized the importance of 

defining the behavior clearly. Four elements should be included to describe the 

behavior, including time, context, target and action. In addition, compatibility in 

these four elements should be consistent in measuring theory’s constructs.19  



 
 

51 
 

     The next step is to look at the behavior determinants. The reasoned action 

approach assumes that our decision to perform a behavior stems from a set of 

beliefs that originate from multiple sources, and from our interaction with 

individuals around us. There are also intrinsic factors such as personality traits 

that influence the way we seek, interpret, and recall information to which we are 

exposed. Figure 1 demonstrates the schematic presentation of the reasoned 

action approach.19  
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Figure 1 Schematic presentation of the reasoned action approach 

 

 (Source: Fishbein M, Ajzen I. Predicting and Changing Behavior: The Reasoned Action Approach. Taylor & Francis; 2011) 
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        Fishbein and Ajzen postulated that no matter how we acquired these 

beliefs, they guided our decision to engage or not to engage in that behavior. The 

latest version of the reasoned action approach identifies three main beliefs 

known as behavioral, normative, and control beliefs. 

        First, behavioral beliefs formulate individual’s attitude toward executing the 

behavior.  In other words, personal evaluations of the benefits and drawbacks of 

the behavior shape an individual’s attitude and consequently the likelihood of 

performing the behavior.   

         Second, normative beliefs are formed based on the degree to which 

important people in our life would support our decision to execute the behavior 

(injunctive normative beliefs). Another type of normative beliefs is formulate 

based on the degree to which these important others personally perform a 

particular behavior (descriptive normative beliefs). Together, these normative 

beliefs form the perceived norm, which is the sense of peer and social pressure 

to perform or not to perform the behavior.  

        Third, control beliefs are formed because of the impact of personal and 

environmental factors which facilitate or hinder our ability to carry out a behavior.   

These control beliefs result in a perception of low or high self-efficacy or 

perceived behavioral control as defined in the reasoned action approach.19 

         Attitudes, perceived norms, and perceived behavioral control combined 

lead to the formulation of behavioral intention or willingness to perform a 

behavior. Intention is the immediate determinant of a behavior.  The stronger the 
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intention, the more likely that a behavior to be performed. However, this 

statement is true only if an individual has the necessary skills and qualities to 

perform a behavior in the absence of environmental constraints. These factors 

are captured within the perceived behavioral control construct of the reasoned 

action approach. Therefore, both intentions and perceived behavioral control 

serve as direct predictors of behavior.19  

      Figure 1presents a schematic visualization of the reasoned action approach 

in its most recent version. As indicated in the theory, immediate and the most 

important determinant of behavior is intention. However, to act on their intention, 

people should have the necessary skills and ability to perform the behavior in the 

absence of environmental barriers. On the other hand, the underlying attitudes 

and perceived norms should be investigated to understand intention better. 

However, this representation is a simple way of visualization of the theory as it 

lacks loops and relations between constructs.     

        It should be noted that these three predictors have different importance in 

determining one’s intention to carry out a behavior. The relative contribution of 

these three determinants depends on the nature of the behavior, the population, 

and the context/environment. It is also important to recognize that the term 

“reasoned” does not mean that people are rational and reasonable when 

reaching a decision to engage in certain behaviors. The reasoned nature of the 

theory implies that the formation of attitudes, norms, and perceived behavior 

control follows reasonably from a set of beliefs. The theory, however, does not 
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assume the rationality of these beliefs, as they might be biased and inaccurate. 

The origin of these beliefs is not addressed by the reasoned action approach.19 

        Behavioral, normative, and control beliefs are influenced by many variables 

such as demographic factors, general attitudes, personality traits, and past 

behavior. The dashed arrows between the background variables and the three 

beliefs indicate that this relation or connection is not always evident. In the 

presence of various background factors, it is difficult to decide which to include in 

the final model to predict intention or behavior. However, inclusion of relevant 

background factors plays an important role in understanding particular behavior.        

 

Predictors of Intention  

 Direct predictors of intention as presented in the reasoned action 

approach are attitudes, perceived norms, and perceived behavioral control. 

Additional predictors may include past behavior.  

 

 Attitudes 

      Attitude is one of the most heavily studied construct in socio-behavioral 

sciences to predict and explain behavior. Several definitions for attitude exist in 

the literature. Fishbein and Ajzen defined attitude as “a latent disposition or 

tendency to respond with some degree of favorableness or unfavorableness to a 

psychological object”.19 This definition implies that attitudes are “evaluative in 
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nature,” which encompass a full range of appraisals from two extremes including 

a neutral point. This scale is also known as “bipolar evaluative” scale.  

      Attitude is often measured by using a group of two extremes evaluative 

scales, usually with seven positions or alternatives. This scale is known as the 

semantic differential that was originally developed by Chalres Osgood et al., 

(1957).  A score obtained from this scale would represents an individual’s attitude 

toward an object or behavior125 Examples of the semantic differential scale 

include a set of evaluative adjectives that range from “positive” to “negative,” 

“bad” to “good” and “like” to “dislike.” The most extreme minimum side of the 

scale is usually assigned a -3 score and the other extreme side is assigned a 

score of +3. The overall individual’s attitude could either be the sum or mean 

score across all presented scales. Higher score means favorable attitudes 

toward the specific behavior.  

     Cronbach’s alpha coefficient is usually measured to test the internal 

consistency between items that were used to evaluate the attitude. Cronbach’s 

alpha ranges between zero and one. For the internal consistency to be 

satisfactory, Cronbach’s alpha should be at least 0.75.126,127 

       Some researchers have distinguished two types of attitudes experiential 

(affective) and instrumental (cognitive). The experiential attitude is related to the 

way someone feel while performing a behavior, and can be measured using 

bipolar adjectives such as relaxing-stressful and enjoyable-unenjoyable.128 On 

the other hand, instrumental attitudes are more cognitive based (related to the 
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consequences of performing the behavior) and can be measured using 

dimensions such as harmful-beneficial and useless-useful.17  

        Factor analysis performed in several studies revealed that it is possible to 

dissect attitudes into two interrelated aspects, instrumental and experiential. It is 

a good practice that the semantic differential measure of attitude to include both 

instrumental and experiential items as a starting point. Although it may be not 

necessary that the final scale will have both subtypes of attitudes, most attitudinal 

scales are composed of both types.19 

          Although it is easy to construct the semantic differential scale, many 

measures of attitudes are based on the evaluation of underlying beliefs.  In other 

words, the measurement of an individual’s attitude can be inferred from the 

verbal expressions or opinions toward a behavior or object. For example, a 

person who states, “using prescription drugs without medical supervision is 

damaging to one’s mental health” would seem to have a less-favorable attitude 

toward the nonmedical use of prescription drugs. On the other hand, a person 

who thinks that “prescription stimulants boost my energy and enhance academic 

performance” seems to have a more-favorable attitude.  

          Likert (1932) offered a simple method known as the method of summated 

ratings to assess attitudes. After identifying a large pool of items, the investigator 

decides which items evoke either favorable or unfavorable attitude toward the 

object or behavior. Any item that is neutral or vague is eliminated. The remaining 
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items are then presented to the respondent to measure their level of agreement 

with each belief.129,130 

         According to the theory of reasoned action, beliefs are precursors for 

attitudes. The expectancy value model describes the way by which beliefs impact 

attitudes.131 It maintains that attitudes toward an object or behavior are formed as 

new beliefs are emerged. The strength of the beliefs, along with the evaluations 

of attribute, are summed up to indicate an overall attitude toward the object.                                           

A = Ʃ bi ei  
A: stands for attitude toward an object 
bi: The strength of the attribute’s i belief   
ei : The evaluation of attribute i 
 
      According to this model, favorable attitudes result from holding positively 

valued attributes toward an object or behavior and unfavorable attitudes result 

from holding negatively valued attributes. The more strongly an individual 

possess a given belief, the more its evaluation contributes to the attitude toward 

an object.  

       A high correlation between direct measures of attitudes (using the semantic 

differential scales) and belief-based measures (using the expectancy model) is 

supported by several meta-analyses. For example Armitage & Conner (2001), 

found a mean correlation of 0.53 between these two measures of attitudes (direct 

and indirect) across various behaviors.37 The belief-based measures of attitudes 

are sometimes known as indirect measures. However, in their recent 

publications, Fishbein and Ajzen warned that it is confusing to view the Ʃbi ei 

index as an indirect measure of attitude. Instead, they recommended considering 
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this index as a composite measure of beliefs that is presume to determine the 

attitude.  A standardized survey/questionnaire should be constructed to assess 

belief strength and evaluation with respect to each item.19 

 

Perceived Norms (PN) 

     The social environment in which we live s shapes our intentions and 

behaviors. The reasoned action approach measures this influence as the 

perceived social. Stronger perceived social pressure usually leads to stronger 

intention to perform certain behaviors. Fishbein and Ajzen defined subject norms 

earlier as the perception that an individual holds regarding important others’ 

approval/disapproval of him/her performing a behavior. The term “subjective” was 

used because it was an individual evaluation of perceived approval/disapproval 

toward certain behaviors that may or may not be true regarding what important 

others expected them to do.128 

       However, the updated theory, found that perceptions about behavioral 

approval by important referents may not be the only from of social pressure. In 

addition, individuals are also influenced by the perception that important referents 

may themselves be carrying out this behavior. These two sources of normative 

pressure are known as “injunctive” and “descriptive norms,” respectively.128 

     Perceived injunctive norms are measured directly by using questions about 

the opinions and thoughts of a generalized social agent (not a specific group).  

Injunctive norms should be measured with respect to a specific behavior and 
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should be compatible with the measures of intention and behavior in terms of 

action, context, target, and time factors. For example, to measure the injunctive 

norms of a college student with respect to the use of prescription drugs for 

nonmedical reasons, a question can be formulated in the following manner:  

Most people who are important to me think that it is OK for me to use prescription 

drugs for nonmedical reasons in the next 3 months:  

Agree: _-3_:_-2_:_-1_:_0_:_1_:_2_:_3_: Disagree  

Measures for injunctive normative beliefs should be formatted with respect 

to a specific referent group rather than a generalized social agent. The original 

version of the reasoned action approach called for measures of the motivation to 

comply with a particular group or individual. Knowing that a referent approves 

certain behavior is only meaningful if a person is motivated to comply with that 

referent. According to the reasoned action approach, the injunctive norm is 

identified by the summation of injunctive normative beliefs each multiplied by 

motivation to comply with referent.  

NI = Ʃ ni mi    
NI = Injunctive norm 
ni = injunctive normative belief of referent i 
mi =  motivation to comply with referent i 
 
 
       Fishbein and Ajzen recommended using a unipolar scale to measure 

motivation to comply (unlike the injunctive norm). This is because an individual’s 

non-compliance with a referent opinion does not mean they wanted to do the 

contrary. Additionally, they recommended measuring motivation to comply with 
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referent’s direction in general rather than at the level of a particular behavior. 

This precaution was suggested to avoid redundancy in measuring injunctive 

norms, as measuring motivation to comply would not add unique information 

accounted at the specific behavior level. It is also important to provide a “non-

applicable” option in the questionnaire when measuring injunctive norms and 

motivation to comply, since not every individual will have all the referents 

mentioned in their social network (example, they may not be married or do not 

have sisters and brothers).19 

      The descriptive norm is the second source of social norms that was added 

recently to the theory. People are not only influenced by what important persons 

in their life think they should (or should not) do, but they are also impacted by the 

perceptions of what these referents are actually doing.132  

       The number of studies that assess descriptive norms and descriptive 

normative beliefs is limited. Compatibility is the first issue that complicates 

measuring descriptive norms. When measuring descriptive norms, it is difficult 

sometimes to specify behavior within a rigid time frame. The other issue is the 

recognition of a generalized agent for each behavior. For example, it is not 

possible to ask about family members in general when it comes to assessing 

descriptive normative beliefs regarding breastfeeding or screening for prostate 

cancer. In the presence of these issues, it is up to the researcher to formulate the 

appropriate questions depending on the behavior in question.  
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Perceived Behavioral Control (PBC) 

       Having a positive attitude and perceiving social pressure may not be enough 

to carry out certain behaviors. It is also important to have the necessary 

skills/abilities and motivation (in absence of environmental constrains) to perform 

the behavior. These aspects are captured within the perceived behavioral control 

construct of the theory, which can be defined as “the extent to which people 

believe that they are capable of performing a given behavior, that they have 

control over its performance.” The perceived behavioral control is not unique to 

the reasoned action approach. It originally stems from the concept of self-

efficacy, which was first introduced by Bandura (1977) within the social cognitive 

theory.133 

        Similar to the measurement of attitude and perceived norm, the principle of 

compatibility, with regard to action, target, context, and time, should also be 

evident when measuring PBC.  Usually the PBC is measured in two ways; the 

first uses direct questions about the capacity to carry out a behavior, and the 

second measures beliefs about specific things that may facilitate or impede the 

performance of a behavior. These beliefs are known as “control beliefs” and are 

considered as the origin of the perceived behavioral control. The measures of 

control beliefs should correlate with the direct measures of PBC.128 

         Direct items to evaluate perception of control regarding, for example, using 

marijuana in the next three months include statements such as “for me using 

marijuana in the next three months would be: difficult-easy.” In general, there are 

two ways to measure PBC with respect to a particular behavior, by identifying 
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certain possible barriers that pertain to a specific behavior, and by asking 

respondents about their level of control over the performance of that behavior. 

Fishbein and Ajzen used the terms “self-efficacy” and “perceived behavioral 

control” interchangeably and found no theoretical basis to view these concepts 

as two separate constructs. Both terms refer to one’s perceived ability to perform 

a certain behavior. PBC can be measured using the following equation: 

PBC = Ʃcipi  
PBC: perceived behavioral control 
ci : belief for control factor i 
pi : the power of factor i to facilitate or hinder performance of behavior.  
 
 
       In the standardized questionnaire, the respondent is asked to answer two 

questions for each behavioral control, one to evaluate control belief strength, and 

the other to assess the factor’s power. An index of control beliefs is obtained by 

summing the product of the strength of each control belief by its perceived power 

across all control beliefs. Control belief strength is the subjective probability that 

a given control item will be present.  One way to measure control belief strength, 

for example, related to physical activity, is to ask respondents about the 

likelihood of having time to exercise in the following two weeks. To measure the 

perceived power of this control belief, the respondent may be asked, for 

example, whether having extra time makes exercise……(easier- more difficult). 

The direct measure of perceived behavioral control should correlate with the 

index measure of control beliefs.128 

        Control beliefs can be further separated into two types or items. The first 

one refers to the capability to carry out the behavior, in other words, it is the 
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individual’s perception of their ability to perform the behavior in question.   It is 

the perception of how easy or difficult it is to execute certain behavior. This 

control belief is often labeled as “capacity”. The second type control belief is 

related mainly to the degree of control an individual has over the performance of 

a behavior. This control belief is known as “autonomy” and can be assessed 

using items such as “it is up to me to perform behavior x.”19 

It is recommended when measuring the perceived behavioral control (or 

self-efficacy) to include items related to both types of control beliefs (i.e. 

autonomy and capacity). These two beliefs are found to be correlated, and, when 

combined into a single construct, usually have high internal consistency.   

 

The Role of Background Factors  

      Demographic variables, social-structural factors, and personal attributes are 

frequently measured and analyzed in studies that examine human behavior. 

However, the role of these factors varies according to the nature of behavior, and 

the studied population.  

      The theory of reasoned action acknowledges the importance of these factors 

as the origin of behavioral, normative, and control beliefs. However, the influence 

of background factors on intention or behavior is usually mediated via attitudes, 

perceived norms and perceived behavioral control. Therefore, a number of 

studies has shown the variance in intention produced by background factors is 
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eliminated (or significantly reduced) once attitudes, norms, and behavioral control 

are taken into account.128 

 

Past Behavior 

    Previous performance of the behavior is well known to serve as a good 

predictor for future behavior. It has been found that past behaviors impacts future 

intentions and behavior directly and may not be fully mediated through attitudes, 

perceived norms, and perceived behavioral control. 

       In fact, several studies and meta-analyses suggested that including past 

behavior as an additional predictor produces a significant increase in the amount 

of explained variance in behaviors and/or intentions beyond those explained by 

the theory’s major predictors.128 

 

Prediction of Intentions and Behaviors from Perceived Attitudes, Norms, 

and Behavioral Control 

    After measuring attitudes, perceived norms, and perceived behavioral control, 

the next step is to predict intentions from these three constructs. It is important to 

recognize that the relative importance/weight of these three constructs in 

predicating intentions depend on the population and the behavior in question. For 

some populations social norms may carry more weight than attitudes in 

predicting intentions, while for others, it is the perceived behavioral control that 

contributes the most. In the same manner, one behavior may be influenced 
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mainly by attitudinal considerations more than control or normative constructs. It 

is equally essential to consider that, in some occasions, not all of the three 

determinants of intention are statistically significant in predicting intentions.   

       It is important to test whether the three basic determinants of intention 

correlate with intention individually before testing the whole model. Once these 

constructs are found to be significant predictors of intention, they can be included 

in the full model. A considerable amount of evidence, based on individual 

studies, as well as, meta-analysis, showed that intentions can be predicted 

accurately from attitudes, perceived norms, and perceived behavioral control.  

      For example, Armitrage & Conner (2001) conducted a meta-analysis of more 

than 130 studies utilizing the theory of reasoned action and the theory of planned 

behavior in predicting health-related behavior. They found that the reasoned 

action approach contributed to a 39% variance in behavioral intentions and a 

27% variance in performing behaviors. In addition, the correlation coefficient 

between attitudes and intentions ranged from 0.45 to 0.60 on average. The 

correlation between perceived social pressure and intention ranged from 0.34 

and 0.42 on average. Additionally, the mean correlation between perceived 

behavioral control and intention was between 0.35 and 0.46.37 

 

Using the Reasoned action Approach to Design an Intervention 

      To summarize the previous sections, the reasoned action approach starts 

with identifying the salient behavioral, normative, and control beliefs that lead to 
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the formation of attitudes, perceived social pressure, and perceived behavioral 

control. These three determinants serve as predictors of intention, which in the 

presence of sufficient volitional control, leads to the performance of a behavior. 

    However, the reasoned action approach provides little guidance over the 

design of an intervention to influence and change a particular behavior. There 

are several strategies/techniques to change behavioral intention, which are 

presented in this section. First, persuasive communication is one of the most 

frequently used techniques to deliver desired information to a target 

population.122,134 In this technique, a message is formulated in a persuasive 

manner to support the argument and maximize the acceptance of the message 

to produce the desired change in beliefs and, ultimately, intentions and 

behaviors. Unfortunately, there is no general rule or guideline for the content of 

the message, or how it should be framed to maximize its delivery and approval 

by the target population. Some attributes that may enhance a message’s 

persuasiveness include providing scientific evidence, logical flow of ideas, 

reducing distractions, avoiding using jargons, and utilizing a trusted 

professional/communicator to deliver the message.122,134 

      Second, framing is considered a useful way to formulate a health/social 

message. Gallagher and Updegraff (2012) conducted a meta-analysis of the 

impact of health message framing on attitude, intention, and behavior. Health 

messages can be framed in two ways, a gain-frame, or a loss-frame. When 

formulating a message in a gain-frame way, the benefits and advantages of 

engaging in a particular behavior are usually highlighted. On the other hand, 
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formulating a message in a loss-frame way involves emphasizing the 

consequences of failing to carry out a certain behavior.135 

       In their Prospect Theory, Rothman and Salovey (1997) proposed that when 

people are faced with a choice between two options, their preference for one 

option over the other would be impacted by the manner in which the message is 

framed. Rothman and Salovey (1997) recommended using a gain-frame 

message for disease preventive behavior and a loss-frame message for disease 

detection (such as screening) behavior.136 

      Gallagher and Updegraff (2012) did not find a significant difference between 

gain-framed and loss-framed techniques on the persuasiveness of health 

messages  used to impact attitudes and/or intentions.135 

      However, when persuasive effect was assessed among studies that utilized 

measures of actual behavior, there was a significant difference in persuasiveness 

between gain-framed and loss-framed health messages. The most pronounced 

difference between the two types of framing was in studies that assessed 

preventive behaviors specifically in smoking, prevention of skin cancer, and in 

physical activity.135 

       The study concluded that using studies that only measure attitudes and 

intentions to investigate the impact of message framing on health behavior might 

be insufficient.  Health messages may provide other information, such as social 

norms and perceived behavioral control that have influential impact on 

behavior.135 
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        It is also important to recognize that interventions usually employ more than 

one technique to communicate information. In addition to persuasive 

communication, other strategies include group discussions, modeling and mental 

simulation. These last two strategies are usually utilized by psychologists to help 

patients overcome their problems, but can also be used to design an intervention 

to influence intention and behavior.128 

        A different approach should be implemented when individuals have the 

intention to perform certain behavior but fail to act on it. In such circumstances, 

useful strategies include, for example, using booklets or pamphlets. These 

strategies are performed at the individual level.128 On the other hand, different 

strategies can be implemented at the community level that can influence larger 

number of people.137 

     People may also have the intention to perform certain behavior but fail to act 

on their intentions because they simply forget to do so. In such case, different 

interventions may be implemented. For example, individuals may have the 

intention to take their medications on time but forget to do that. In this case, 

situational cues such as taking the medication upon arising or having reminders 

sent to them using information technology - may increase the adherence rate.138  

      Another possible strategy to help individuals act on their intention includes 

asking them to make a pledge/commitment that they are going to perform the 

behavior at a certain time.  A study conducted by Amrhein (2003) indicates that 
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the strength of commitment was the most important predictor of drug use 

outcomes among substance abusers.139  

         Despite the tremendous number of published studies that utilized the 

reasoned action approach to predict and understand human behaviors, few 

studies utilized this framework to attempt to change and manipulate behaviors. In 

alignment with the current research, the rest of this review is restricted to 

experimental studies that utilized the reasoned action approach to attempt to 

change and manipulate students’ behavior. We focused mainly on studies that 

reported a change in intention. Only randomized controlled trials and quasi-

experimental studies were included. Studies  that were not conducted among 

students140–144 or descriptive in nature were excluded.145 We made every 

possible effort to include all relevant studies. However, some might have been 

missed unintentionally. Table 2 summarizes studies that focused on interventions 

that utilized TRA/TPB as a framework to influence students’ behavior. 
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Table 2 Interventions that utilized TRA/TPB as a framework to influence 
students’ behavior  

Study Author/year Title Behavior Design 

Chatzisarantis & 
Hagger (2005)146 

“Effects of a Brief Intervention 
Based on the Theory of 
Planned Behavior on Leisure-
Time Physical Activity 
Participation” 

Physical 
activity 

RCT* 

Coyle et al (2006)147 “All4You! A randomized trial of 
an HIV, other STDs, and 
pregnancy prevention 
intervention for alternative 
school students” 

Sexual 
risky 
behavior 

RCT 

Sniehotta (2009)148 “An Experimental Test of the 
Theory of planned Behavior” 

Physical 
activity 

RCT 

Huang et al (2011)149 “Integrating Life Skills Into a 
Theory-Based Drug-Use 
Prevention Program: 
Effectiveness 
Among Junior High Students 
Taiwan” 

Drug use 
prevention 

RCT 

Jemmott et al 
(2011)150 

“Cognitive-Behavioral Health-
Promotion Intervention 
Increases Fruit and Vegetable 
Consumption and Physical 
Activity among South African 
Adolescents: A Cluster-
Randomized Controlled Trial” 

Health 
promoting 
behavior  

Cluster 
RCT 

Milton & Mullan 
(2012)151 

“An Application of the Theory of 
Planned Behavior—A 
Randomized Controlled Food 
Safety Pilot Intervention for 
Young Adults” 

Food 
safety 

RCT 

Beaulieu & Godin 
(2012)152 

“Staying in school for lunch 
instead of eating in fast-food 
restaurants: results of a quasi-
experimental study among 
high-school students” 

Eating 
healthy 
food 

quasi-
experim
ental 
study 

Kothe et al (2012)153 “Promoting fruit and vegetable 
consumption. Testing an 
intervention based on the 
theory of planned behavior” 

Fruit and 
vegetable 
consumpti
on 

RCT 
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Study Author/year Title Behavior Design 

Montanaro & Bryan 
(2014)154 

“Comparing Theory-Based 
Condom Interventions: Health 
Belief Model Versus Theory of 
Planned Behavior” 

Condom 
use 

RCT 

Feenstra et al 
(2014)155 

“Evaluating traffic informers: 
Testing the behavioral and 
social-cognitive effects of an 
adolescent bicycle safety 
education program” 

Bicycle 
safety 

Quasi-
experim
ental 
study  

*RCT: Randomized controlled Trial, TRA/TPB: Thoery of Reasoned Action/Theory of 
Planned Behavior   
 
 
Theoretical Framework for the Study 

The theory of reasoned action and the theory of planned behavior have 

been utilized successfully to predict and understand students’ behavior regarding 

substance abuse and misuse. For the purpose of this study, an extended version 

of the reasoned action approach was utilized. In which, the intention to avoid 

NMUPD was postulated to be predicted based on the theory’s three basic 

constructs (attitudes, perceived norms, and perceived behavioral control). In 

addition, we investigated the role of past behavior in predicting intentions to avoid 

NMUPD beyond that explained by the basic theory constructs. The role of 

demographics (such as age, gender and race) and factors related to college 

students (such as sorority/fraternity affiliation, type of degree pursued, and living 

arrangement) were also investigated. Figure 2 represents the schematic 

presentation of the conceptual model of the current study
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Figure 2 Schematic presentation for the conceptual model of the study   
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Summary of Literature Review 

There is growing evidence that NMUPD is escalating at an alarming rate, 

especially among young adults and college students. NMUPD can lead to 

serious consequences, including addiction, ED visits, disability, and death.   

Different agencies had different definitions for NMUPD with some overlap.   

Some of the common elements were: the use of medication without prescription, 

in a way other than directed by the healthcare professionals, or for recreational 

purposes.  

The most frequently used medications for nonmedical purposes are pain 

relievers (i.e. opioid analgesics), sedatives (i.e. barbiturates), tranquilizers (i.e. 

benzodiazepines), and stimulants (i.e. amphetamines). Opioids analgesics were 

responsible for the largest percentage of deaths due to overdose.45 

Benzodiazepines are safe only if used as directed by Healthcare professionals 

(HCPs) and for short period. Benzodiazepines had been used recreationally, 

either alone or in combination with other drugs or alcohol, which caused an 

increase in ED visits in recent years.46 The medical uses of barbiturates declined 

significantly, but the abuse rate might be on the rise, especially among young 

adults.59 The number of ED visits related to stimulants increased significantly in 

the recent years. The largest increase was among young adults from 18-25 

years. This may be due to an increase in the prescription rate of ADHD 

medications and the motivation to improve academic performance.27     

Results from national surveys among the US population found a high rate 

of illicit drug use among young adults.4,47 In addition, these national surveys 
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indicated that the most frequently used medications for nonmedical reasons were 

opioids analgesics followed by anti-anxiety medications and stimulants. It was 

difficult to find a precise prevalence of NMUPD among college students due to 

the different definitions applied by the different agencies concerned with 

collecting data about drug abuse/misuse, and the under-representativeness of 

college students in most of these national surveys. 

The nonmedical use of prescription drugs among college students has 

recently received a special attention by researchers. Most of the studies 

conducted among college students regarding NMUPD were small-scale, cross-

sectional, lacking a theoretical framework and exploring only one type of 

prescription drug. The prevalence of NMUPD among college students varied 

considerably among studies. A large-scale study found that the average lifetime 

prevalence of  nonmedical use of any prescription drug among college students 

to be 20%.27 The nonmedical use of painkillers or stimulants was found to be 

consistently higher than anti-anxiety or sleep medications.69,75,85,87 There was, 

however, disagreement over whether pain medications or stimulants had the 

highest rate of nonmedical use.65, 99,100,156 

NMUPD was found to be accompanied with binge drinking, tobacco and 

marijuana use, and the use of other illicit drugs.75,88,96 The most common sources 

of prescriptions for nonmedical reasons were friends and family 

members.65,100,156,157    
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Motivations for NMUPD were mainly to enhance academic performance 

with the use of stimulants,15,64,156 to reduce stress and  for self-medication (using 

opioids and depressants).63,75,89 The most common predictors for NMUPD among 

college students were being male,65,72,80 White,66,75,156 starting NMUPD at an 

early age,74,105 using illicit drugs, binge drinking,74,76,158 and being a member of 

fraternity/sorority groups.27,72,75     

 A limited number of controlled studies evaluated the effectiveness of 

interventions to reduce NMUPD among young adults. Some of the interventions 

were promoting refusal skills,115 using persuasive  communication,122 enhancing 

social skills,118 and challenging misperceptions.121 

 The reasoned action approach is a useful theoretical framework to 

understand, predict, and change behaviors. The most important determinant of 

the likelihood of engaging in a behavior, according to this theory, is intention. 

Perceived behavioral control, attitudes, and perceived social norms are the main 

predictors of intention. These predictors are shaped by control, behavioral, and 

normative beliefs, respectively.159 

In summary, there are several gaps in the literature on NMUPD. Although 

a large number of studies investigated predictors, correlates, and motivations for 

NMUPD among college students, most of them lacked a theoretical framework. 

Therefore, little is known about college students’ beliefs regarding NMUPD within 

a theoretically rationalized framework. Moreover, none of the studies reviewed 

developed an intervention using a theoretical basis to change students’ intentions 
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regarding using prescription drugs for nonmedical reasons.  Therefore, 

theoretically-grounded research is needed to predict, understand, and ultimately 

change college students’ attitudes, norms, and intentions to use prescription 

drugs nonmedically.   
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CHAPTER THREE: RESEARCH METHODOLOGY 

 

This chapter summarizes the research methods that were used in this 

study.  It describes the procedures that were utilized in designing and writing the 

components of the intervention. The chapter outlines the characteristics of the 

targeted population, sampling frame, methods for randomization, 

inclusion/exclusion criteria, and sample size calculation. The chapter also 

provides a detailed description of the survey instrument that was used for the 

evaluation of the effectiveness of the intervention. The procedure for pilot testing 

and checking the reliability of the instrument was outlined. Additionally, methods 

used for data cleaning and analysis were described. Finally, a summary is 

provided for of the study’s hypotheses along with the corresponding statistical 

tests.  

 

Research Methodology and Study Design  

     The effectiveness of the web-based intervention used in this study to 

address NMUPD by college students was tested using a two-arm parallel group 

randomized controlled trial. The sample used in this study was drawn from 

college students at the UNM (including undergraduate, graduate, professional, 

part-time, and full time students). 

Students were randomly assigned to view either the web-based 

intervention: http://www.rxoutofcontext.org/ (the experimental group) or a general 
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health website: http://www.cdc.gov/family/college/ (the control group). This study 

included only a post-test of the intervention. The study did not include pre-testing.  

Despite its simplicity, this design is strong and superior over the single-group 

design. The advantages of post-test only randomized controlled trials (RCTs) that 

they are being easy to implement and inexpensive, but can still be used to 

assess cause-effect relationships. Pre-test is not a requirement for post-test only 

RCTs.   Pre-test ensures that the two groups are comparable before the 

intervention is implemented. Nevertheless, because random assignment was 

performed, the two groups were assumed to be probabilistically equivalent and, 

therefore there was no need for pre-test.160  

       As part of the study design, an online intervention and survey were chosen 

to the exclusion of other methods (including telephone, mail, and face-to-face 

delivery) for several reasons. Compared to the face-to-face delivery, web-based 

interventions are easier to execute and distribute. In college settings, 

implementing an online program overcomes the barriers of space and time 

allocation and the need for staff training and compensation. Web surveys and 

interventions are especially convenient to college students because of their 

flexibility with regard to completion time, students are not obliged to change their 

schedules to complete online surveys/interventions. The widespread use of new 

technologies, such as smartphones, tablet-style computers, and lightweight 

personal laptop computers further enhances the convenience of online activities. 

Lastly, web-based interventions offer the possibility of using multimedia such as 

videos and interactive programs, thus making them attractive to college 
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students.161 In addition, using web-based surveys overcomes the need for data 

entry processing which may be required for other modes of delivery such as mail.  

      Unfortunately, there are some disadvantages associated with web-based 

interventions. First, due to its anonymous, simple, and convenient nature, some 

students may not provide sufficient responses. Second, the response rate is 

usually lower than those of paper-based surveys.161 A recent meta-analysis 

conducted by Shih and Fan (2008) of 39 studies compared the response rate of 

mail and web-based surveys. In this meta-analysis, they found that web-based 

surveys have a lower response rate compared to paper-based surveys.162 The 

response rate for web-based surveys ranges from 7% to 88% with a mean of 

34%.162 On the other hand, the response rate for paper-based surveys ranges 

from 10% to 89% with a mean of 45%. Thus, the average response rate of 

paper-based surveys is higher by 10% compared to web-based surveys.162 The 

most important determinants of the variation in response rates were the type of 

population and the number of follow-up reminders. However, the same meta-

analysis found that college students tend to prefer web-based surveys.162 Third, 

students are surrounded by more distractions while completing an online 

intervention/ survey, such as noises, television, or eating.  

 Despite the aforementioned limitations, there is modest evidence of the 

effectiveness of web-based interventions.161 For example, a recent review of 

computer-based alcohol prevention programs among college students found that 

these programs are more effective than assessment-only control groups. 
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However, their effectiveness is similar to programs delivered using educational 

classes.163 

 

IRB Procedure 

       Since this research involves human subjects, an application for the 

University of New Mexico’s Institutional Review Board (IRB) was filed on October 

2, 2015. Since no more than minimal risk (i.e. low possibility of the breach of 

subject’s confidentiality) was expected, this study was reviewed under the 

exempt category. Every effort was made to preserve the confidentiality of survey 

responses and the anonymity of the respondents’ identities. The study was 

approved on November 30, 2015, under the study ID number 15-526 

(APPENDIX A).  

 

Components of the Intervention 

        The intervention for this study was designed according to the theoretical 

constructs of the reasoned action approach. It is a brief, online intervention 

presented in multiple sections to address each construct of the theory. Choosing 

an online based intervention has several advantages, including reaching a large 

number of students at a low cost, flexibility in accessing the program, overcoming 

barriers of time and place constraints, and the possibility of repeating the 

intervention multiple times. Additionally, using prescription drugs for nonmedical 
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purposes maybe a sensitive issue for some students that is better addressed in a 

private environment.  

       The presence of engaging components such as using multimedia, a quiz, 

and videos, in the current intervention is also superior to traditional educational 

materials, like pamphlets. The students were also encouraged to pledge not to 

use prescription drugs for nonmedical purposes.      

      The persuasive communication approach was used to address the salient 

behavioral, normative, and control beliefs pertaining to the nonmedical use of 

prescription drugs. Additional components of the intervention included correcting 

misinformation and utilizing multimedia, such as educational and dramatic videos 

about the nonmedical use of prescription drugs. Table 3 summarizes the key 

components of the intervention. The full website can be visited at 

http://www.rxoutofcontext.org/ 
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Table 3  Key components of the intervention 

Component  Outline of the intervention  
Knowledge  Nonmedical use of prescription drugs on college campuses is on 

the rise. 
Prescription drugs are only safe and effective when used as 
directed by your doctor. 
When taken without prescription or for purposes other than 
prescribed, these drugs are dangerous and addictive. 
Prescription drugs can also impair your ability to drive. 
Taking too many prescription drugs or combining them with 
alcohol or other drugs can be deadly.  
More information are provided about the most commonly used 
prescription drugs for nonmedical reasons by college students.  

Behavioral 
beliefs  

This part of the program is to challenge the following beliefs: 
 

1. The first belief or misperception is that prescription drugs 
are safer than “illicit street drugs” because they are FDA 
approved, prescribed by doctors and dispensed by 
pharmacists. The following paragraph is included in the 
intervention to challenge this belief:  
 
“Prescription drugs can be as dangerous as street drugs if 
they were taken without prescription, in excess, for 
purposes other than prescribed.  In fact, New Mexico 
ranked second in drug-overdose mortality rate in the US. 
Most of which are related to prescription drug abuse 
specifically Opioid analgesics. 
 Strikingly, number of deaths related to prescription drugs 
outnumbers those related to heroin and cocaine combined 
and deaths related to motor vehicle accidents.  
Some college students mix prescription medications with 
alcohol which can lead to serious consequences including 
death”. 
 

2. The second belief or misperception is that sharing your 
prescription with other students is “OK”. The following 
paragraph is included in the intervention to challenge this 
belief: 
 
“It is not “OK” to share or sell your prescription to others 
since this action is considered illegal and may harm others.  
It is important to store your medications in a secure place 
and properly dispose them when you do not need them 
anymore”. 
 

3. The third belief or misperception is that prescription drugs 
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Component  Outline of the intervention  
are less addictive than other illicit street drugs. The 
following paragraph is included in the intervention to 
challenge this belief: 
 
 “These medications are not less addictive than other illicit 
drugs such as heroin and cocaine. 
In fact, prescription drugs share similar mechanism of 
action and chemical structures with illicit drugs and can 
lead to addiction, serious mental and physical side effects”.  
 

4.  The fourth belief or misperception is that using 
prescription medications by some students is considered 
an effective study aid, to enhance alertness, and increase 
work performance. The following paragraph is included in 
the intervention to challenge this belief: 
 
 “Actually, college students who use stimulants without a 
prescription have been found to skip classes, spend more 
time in social activities and less time studying 
Many studies have shown that the nonmedical use of 
prescription stimulants is correlated with lower grades”.  
 

5. The fifth belief or misperception is that the most common 
source of prescription drugs is a “drug dealer”. The 
following paragraph is included in the intervention to 
challenge this belief: 
 
“College students usually get their prescription drugs form 
friends and family members.  
Therefore, it is important to not share your prescribed 
medications with others and to save medications in a 
secure place and dispose them carefully”  

Normative 
beliefs 

This part of the intervention is to emphasis that nonmedical use of 
prescription drugs by college students is NOT as common as they 
might think. The following paragraphs are direct quotes from the 
intervention: 
 
 “It is important to recognize that nonmedical use of prescription 
drugs is not the norm and not everyone is doing it.  
Most college students understand that it is never OK to use 
prescription drugs without prescription or for nonmedical 
purposes”.  
 
“College students overestimate the prevalence of nonmedical use 
of prescription drugs by their peers. Majority of students thought 
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Component  Outline of the intervention  
that their peers are using prescription stimulants for nonmedical 
reasons, In reality only a small percentage of students do that”.  
 
“A similar trend was observed for nonmedical use of opioid 
analgesics, majority of students, thought that their peers are 
using prescription stimulants for nonmedical reasons, In reality 
only a small percentage of students do that”. 
 

Control 
beliefs  

This part of the intervention is to increase student’s self-efficacy.  
 

1. The first section of this part is to increase college student’s 
ability to improve their academic performance without the 
need to use prescription drugs. The following paragraph is 
included in the intervention regarding this aspect:  
 
“There is no evidence that prescription stimulants can 
increase performance among healthy individuals with 
ADHD. 
Usually nonmedical use of prescription stimulants is 
prevalent among students with lower grades. Those 
students use stimulants to catch up with their assignments 
and homework to compensate for partying and not 
attending classes. 
In contrast, college students who have good academic 
performance tend to adopt responsible study habits.  

To improve your grades there is no better strategies than 
regularly attending classes, avoiding procrastination, and 
completing homework/assignments on time.  
If you   struggle with keeping up with school requirements, 
seek help from professional resources around the campus.  
Using prescription stimulants is highly unlikely to help you 
achieve your goals. In fact, these shortcuts are more likely 
to be harmful and lead to addiction.”  
 

2. The second section is to increase college student’s control 
over their ability to cope with stress. The following 
paragraph is quoted directly from the intervention 
regarding this aspect: 
 
 “Stress is common during college years. 
Instead of taking depressants or painkillers, you can 
manage stress by exercising regularly or learning 
relaxation techniques, such as meditation and Yoga” 
If faced with an excessively stressful situation, contact 
Student Health and Counseling Center on the main 
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Component  Outline of the intervention  
campus. (http://shac.unm.edu/) 

3. The third section is to increase college students control 
over their ability to refuse prescription drugs’ offers from 
other students. 
The following paragraph is quoted directly from the 
intervention regarding this aspect: 
 
 “When being offered a drug, practice the following refusal 
methods. Say “No Thanks” clearly and audibly for a friend 
or a family member who offer you a prescription drug.  
Give a reason or excuse to escape the situation with 
confidence and without hesitation.  
Offer an alternative activity such as let’s work on the 
assignment early instead of leaving it to the last minute.”      

Intention  To help students act on their intentions students will be asked to 
make an explicit commitment not to use prescription drugs for 
nonmedical purposes or without a legitimate prescription, and to 
sell or give their prescription to other students. 

*Only the key components are presented in the table, additional information can 
be found in the website http://www.rxoutofcontext.org/.  
 
 

Writing and Designing the Intervention 

To design the current intervention, we followed guidelines provided by the 

Office of Disease Prevention and Health Promotion (ODPHP), which is a part of 

the U.S. Department of Health and Human Services (HHS).164 These guidelines 

were reported in a document known as “Health Literacy Online: A Guide for 

Simplifying the User Experience” and can be access via their website 

http://health.gov/healthliteracyonline/. These guidelines aimed to provide 

evidence-based strategies to write and design health promotion web-sites that 

are engaging and easy-to-use, particularly, for people with limited health literacy.  

Literacy, in general, can be defined as “a person’s ability to read, write, 

speak, and solve problems at levels needed to function in society.”165 On the 
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other hand, health literacy is “a person’s capacity to find, understand, and use 

basic health information and services needed to make appropriate health 

decisions.”166 Although literacy and health literacy are highly correlated, there are 

some instances where even highly literate people may have difficulty reading and 

understanding basic health information.164  

Studies conducted in academic settings found that college students 

generally have good health literacy skills.167,168 For example, a study conducted 

to assess health literacy among Hispanic college students at the University of 

New Mexico (n=331), found that 90% achieved a score that is equivalent to “an 

always adequate literacy.”167 The study concluded that this health literacy score 

is higher than the average general Hispanic adult population. However, this 

study, among others, also found that many students still have difficulties 

responding to items of the health literacy assessment tool.167,168 

 Even though college students have high health literacy levels, it is still 

important to design a website that is clearly written and easy to use. These 

features make navigation and comprehension of the presented information easier 

for all students, not only those with limited health literacy skills. In the studied 

educational website, only short texts (not more than 3 lines) and bulleted 

information were presented to make it easier for users to find and retain the 

information that they read.169  

In designing web pages for the educational website, we made the text fit 

the center of screen as many of users with limited literacy levels are less likely to 



 
 

88 
 

scroll to find information. In addition, we used left navigation over right 

navigation, since many users ignore content in the right margin or mistakenly 

confuse them with advertisements.164 We avoided crowded texts, small font size, 

long and complex sentences. We used “previous” and “next” buttons to facilitate 

navigation through the web pages.164 

In order to help users find the information they wanted quickly and easily, 

the messages delivered through our website were brief, engaging, and to the 

point.  The study used interactive tools, audio and visual components, and a quiz 

to make the website more engaging. Some of the strategies that were used  to 

improve users’ experience while navigating through the website, included placing 

the most important information first; making health information specific, direct, 

and actionable; using positive tone and realistic goals; and focusing on the 

benefits of health behaviors rather than barriers and risks.164 

Some of the strategies that improved the display of the website included, 

using bullets and short text, multiple headings, a font size of at least 12, images, 

white spaces, and centering the content on the screen.164 

The US Department of Health and Human Services and the American 

Medical Association recommend that educational materials be written at or below 

6th  grade level to be effectively understood by the general  American public. 

However, the educational website in this study is designed specifically to be read 

by college students. Accordingly, a material that is more difficult to read is 

expected to be understood by the study’s target population.170 
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Sampling Frame and the Method of Randomization 

      The study’s target population included college students attending University 

of New Mexico during period between November 30, 2014 and January 19, 

2015, and appearing on the email list provided by the UNM registrar’s office. The 

data access form found on the Office of Registrar’s website 

(http://registrar.unm.edu/data-access-form.php) was filled out and sent to the 

enrollment office. Two random samples of students’ emails were requested; one 

list was randomly assigned to receive a link to the intervention 

(http://www.rxoutofcontext.org/), and the other list (control group) received a link 

to a general health website (http://www.cdc.gov/family/college/). The two lists 

were compared, before the dissemination of the invitation emails, to ensure that 

each student was listed in only one group (i.e., either the intervention or the 

control group) but not both. No email addresses appeared in the two lists. Both 

groups (i.e. the intervention and control groups) received the same evaluation 

survey. 

   An invitation email containing a brief description of the study along with a 

link for the website and the survey was sent first.  This email included information 

about the study’s objectives, purposes, and importance. A total of four reminder 

emails were sent at varying time intervals. The reminder e-mails also had links 

for the website and the survey. Respondents received a “thank you” e-mail 

notification upon completing the survey. A copy of the recruitment email for the 

intervention and control groups can be found in APPENDIX B, APPENDIX C, 

respectively.  As an incentive to participate in the study, the invitation and 
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reminders e-mails informed sampled students that they were eligible to be 

included in a drawing for one of the 20 gift cards for 20 dollar each.  

 

Characteristics of UNM Students 

The University of New Mexico’s main campus is located in the city of 

Albuquerque. As of Spring 2015, there was 25,816 students enrolled; of which 

71% were undergraduate and 16% were graduate students. The remaining 13% 

were professional degrees, included medical, Doctor of Pharmacy, Doctor of 

Physical Therapy, Doctor of Nursing, and law degrees. The average load for 

undergraduate students was 13.4 credit hours; the average load for graduate 

students was 7.6 credit hours.   

Analysis by gender showed that there are more female students than male 

students (55% vs 45% respectively). The average age for part time students was 

32.4 and the average age for full time students was 23.58. The average female 

age was very close to the average male age (26.4 years vs 26.1 years 

respectively). With regard to race/ethnicity distribution, the majority of students 

identified themselves as Hispanic (39.96%), followed closely by White (39%). 

Other races/ethnicities identified by UNM students were American Indian 

(5.15%), Asian (3.32%), and African American (2.36%).159  
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Inclusion/Exclusion Criteria 

      Students who were currently enrolled at the University of New Mexico during 

the study period from November 30th 2014 to January 19th 2015, 18 years and 

older, and have access to internet were considered eligible for the study. 

Students were not required to have used prescription drugs for nonmedical 

purposes to be considered for the study. Students who were not enrolled at UNM 

were excluded from the study.  Participants in this study were chosen for several 

reasons, including: (1) their familiarity with using computers and accessibility to 

internet services either at home or provided by UNM, (2) having an established 

and reliable email accounts, and (3) being college students.  

 

Sample size Calculation 

         A “priori power analysis” was conducted to determine the required sample 

size to achieve the goals of the study. The G*Power version 3.1.9.2 software was 

used.171  

       In this analysis, the following parameters were needed to calculate the 

sample size (N): the power level (1-β), the pre-specified significance level (α), 

and the population effect size.171 The power for this study was set at 80% and 

the alpha level at 0.05, and the two-tailed t-test was chosen. The effect size was 

calculated based on the weighted average effect sizes extracted from 

randomized controlled trials and quasi-experiments that utilized the TRA/TPB to 
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design and evaluate interventions to influence students’ intentions to perform 

certain behaviors. 

  Ten experimental studies that investigated students’ intentions to engage 

in a healthy behavior or to avoid risky behavior were used to compute a weighted 

mean effect size. The following formula was used to achieve this purpose: 

[Weighted mean effect size = Ʃ(effect size (d)*(sample size)/(total sample size) 

=[(0.44*83)+(0.07*988)+(0.29*579)+(0.38*413)+(0.81*1057)+(0.5*45)+(0.47*241)

+(0.6*194)+(0.4*258)+(0.17*1593)/(83+988+579+413+1057+45+241+194+258+

1593) = 0.35]. The same formula was applied to calculate the weighted average 

effect sizes for social norms, attitudes, and perceived behavioral control. These 

studies and the weighted average effect sizes are presented in Table 4. 
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Table 4 Effect sizes calculated from experimental studies that utilized 
TRA/TPB to influence students’ intentions toward healthy behaviors  

Study 
Author/year 

Behavior Design Sample 
size 

Attitude 
change 

SN 
change 

PBC 
change 

Intention 
Change 

Chatzisaran
tis & Hagger 
(2005) 146 

Physical 
activity 

RCT 83 d = 0.62 d =  
0.14 

d = 
0.36 

d =0.44 

Coyle et al. 
(2006)147 

Sexual 
risky 
behavior 

RCT 988 d = 
0.006 

d =  
0.017 

d = 
0.033 

d =0.07 

Sniehotta 
(2009)148 

Physical 
activity 

RCT 579 d = 0.20 d =  
0.18 

d = 
0.20 

d = 0.29 

Huang et al. 
(2011)149 

Drug use 
preventio
n 

RCT 413 d = 0.35 d =  
0.41 

d = 
0.57 

d =0.38 

Jemmott et 
al. (2011)150 

Health 
promotin
g 
behavior  

Cluster 
RCT 

1057 d = 0.89 N/A N/A d =0.81 

Milton & 
Mullan 
(2012)151 

Food 
safety 

RCT 45 d = 0.48 d =  
0.17 

d = 
0.87 

d = .50 

Beaulieu & 
Godin 
(2012)152 

Eating 
healthy 
food 

quasi-
experi
mental 
study 

241 d = 0.43 d =  
0.6 

d = 
0.62 

d =0.47 

Kothe et al 
(2012)153 

Fruit and 
vegetable 
consumpt
ion 

RCT 194 d = 0.27 d =  
0.44 

d = 
0.13 

d =0.60 

Montanaro 
& Bryan 
(2014)154 

Condom 
use 

RCT 258 d = 0.2 d =  
0.25 

d = 
0.18 

d =0.4 

Feenstra et 
al.  (2014) 
155 

Bicycle 
safety 

Quasi-
experi
mental 
study  

1593 d = 0.57 d =  
0.14 

Not 
reporte
d 

d =0.17 

Weighted 
average 
effect sizes  

    
0.44 

 
0.22 

 
0.24 

 
0.35 

 (TRA/TPB: Theory of Reasoned Action/Theory of Planned Behavior) RCT: Randomized 
Controlled Trial, SN: Social Norm, PBC: Perceived behavioral control, d: Cohen’s d) 
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With respect to randomized controlled trials, the resulting 0.35 value 

indicates that the intervention affected students’ intentions compared to the 

control group with an effect size of 0.35. In other words, the intervention group 

had a mean intention to perform a behavior of 0.35 standard deviation larger than 

that for control group.172 An effect size of 0.35 reflects a small to moderate 

practical significance.173 Based on the weighted average effect size of 0.35, the 

G*Power software was used to calculate sample size for this study. A priori 

computation with alpha level of 0.05, power of 0.8  and an effect size of 0.35 with 

an allocation ratio (N2/N1) of 1 yielded a total sample size of 260 (130 in each 

group). 

   Achieving a low response rate is a major challenge in web-based 

surveys. Response rates in web-based surveys are impacted by the targeted 

populations, and, the number of frequent reminders.162 The required sample size 

for this study was adjusted according to the average response rate obtained from 

the studies that utilized web-based surveys regarding NMUPD by college 

students (Table 4). The adjusted sample size was estimated by dividing the 

calculated minimum sample size from G*Power software by the average 

response rate. Accordingly, the adjusted sample size needed was 260/0.57 = 

456 approximately. Thus, at least 456 surveys should be sent to students’ emails 

to achieve sufficient responses. However, since it is possible to send the survey 

to a larger sample, the final sample size selected for this study was to 4,000; 

2,000 in each group. The larger adjusted sample size was necessary to account 
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for the potential of an unusually low response rate, missing and incomplete 

responses.  

 

Evaluation of the Effectiveness of the Intervention  

    To evaluate the effectiveness of the intervention, a survey was designed to 

measure beliefs regarding the nonmedical use of prescription drugs using the 

theory of reasoned action approach. Additionally, the number of sessions, the 

average session duration, and page views of the website were tracked using 

Google Analytics®.174 The behavior of interest was “Using prescription drugs for 

nonmedical purposes or without a prescription anytime in the following three 

months”. The participants were first given the following information about the 

study: 

 Using prescription drugs for nonmedical purposes is increasing among 
college students. The present survey is to investigate some of the reasons 
that students choose to use (or not use) prescription drugs for nonmedical 
purposes.  Please read each of the following questions carefully, and 
respond to the best of your ability. There are no correct or incorrect 
answers; we are merely interested in your personal point of view. The 
survey will take approximately 10 to 15 minutes to be filled out.  
 Note: Nonmedical use of prescription drugs is defined as using 
medications without a prescription, or for purposes other than prescribed 
by doctors such as to get high, to relief stress or to increase concentration. 
These include painkillers (e.g. Codeine &Oxycodone), stimulants (e.g. 
Adderall & Ritalin), and depressants (e.g. Valium & Xanax). Thank you for 
your time and participation in this study. 

 
The full survey can be found in APPENDIX D.  
 
 
Measurement of Study Variables 

    The survey used in this study included items to measure demographic 

variables, and previous nonmedical use of prescription drugs. Additionally, the 
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survey included items to measure variables related to the reasoned action 

approach such as attitudes, perceived norms, perceived behavioral control and 

intention to use prescription drugs for nonmedical reasons.  

    The three major predictors of intentions were assessed using two measures; 

direct and belief-based .These two measures were supposed to be highly 

correlated as indicated by several studies and meta-analyses. As recommended 

by Fishbein and Ajzen, only direct measures, rather than belief-based measures, 

should be used in the prediction of intentions. Belief-based measures (previously 

known as indirect measures) are helpful in understanding the determinants of 

attitudes, perceived norms, and perceived behavioral control. The following 

sections present a detailed description of the survey questions. The items found 

in the current survey were based on literature review of studies that assessed 

NMUPD by college students and specifically those that utilized a theoretical 

framework.  

Attitudes  

Direct Measurement of Attitudes 
The direct measurement of college students’ attitudes toward NMUPD 

was assessed by a group of two extreme evaluative adjective scales with seven 

point alternatives, otherwise known as semantic differential scales. Two types of 

attitudes were assessed in the survey: the first was experiential (affective aspect) 

and the other instrumental (cognitive aspect).  Experiential attitudes were 

measured using the following sets of bipolar evaluative adjectives ranging from 

irritating (-3) to relaxing (+3), unenjoyable (-3) to enjoyable (+3), and unpleasant 
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(-3) to pleasant (+3). Instrumental attitudes were measured using the following 

sets of bipolar evaluative adjectives ranging from bad (-3) to good (+3), 

irresponsible (-3) to responsible (+3), and harmful (-3) to not-harmful (+3). The 

total score of these six items represents the overall college students’ attitudes 

toward NMUPD.  The maximum possible score is 18 and the lowest possible 

score is -18. A lower score indicates a more negative attitude toward NMUPD. 

The following question was used as the direct measure of attitude:  

 

*I consider the use of prescription drugs for nonmedical purposes to be:    
Irritating   -3 -2 -1 0 1 2 3 Relaxing 
Unpleasant -3 -2 -1 0 1 2 3 Pleasant 
Unenjoyable -3 -2 -1 0 1 2 3 Enjoyable 
Bad -3 -2 -1 0 1 2 3 Good 
Harmful  -3 -2 -1 0 1 2 3 Not harmful  
Irresponsible -3 -2 -1 0 1 2 3 Responsible  
 

Belief-Based Measures of Attitudes 
These measures were previously known as “indirect measures of 

attitudes” and were assessed by summation of the product of the belief’s strength 

by outcome evaluation using the following formula:  

A = Ʃ bi ei  
A: stands for attitude toward an object 
bi: The strength of the attribute’s i belief   
ei: The evaluation of attribute i 
 

The following multi-part question was used to assess behavioral belief strengths 
(bi):  
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Using prescription drugs for 
nonmedical purposes will:  

Strongly 

Disagree 

  Neither 

disagree 

nor 

agree 

  Strongly 

agree 

Help me stay focused and improve 
my grades 

1 2 3 4 5 6 7 

Cause me physical health 
problems 

1 2 3 4 5 6 7 

Cause me mental health problems 1 2 3 4 5 6 7 
Cause me to be addicted 1 2 3 4 5 6 7 
Get me arrested 1 2 3 4 5 6 7 
Help me lose weight  1 2 3 4 5 6 7 
Help me get high and party  1 2 3 4 5 6 7 
Make me feel more socially 
accepted by my group   

1 2 3 4 5 6 7 

 

The following multi-part question was used to measure outcome evaluation for 
the corresponding attribute (ei): 

Generally speaking, how good or 
bad do you feel about the 
following outcomes?   

Extremely 
bad 

  Neutral   Extremely 
good 

Stay focused and improve my 
grades 

1 2 3 4 5 6 7 

Have physical health problems 1 2 3 4 5 6 7 
Have mental health issues 1 2 3 4 5 6 7 
Develop addiction   1 2 3 4 5 6 7 
Get arrested 1 2 3 4 5 6 7 
Lose weight  1 2 3 4 5 6 7 
Get  high and enhance my partying 
experience  

1 2 3 4 5 6 7 

Feel more socially accepted by my 
group    

1 2 3 4 5 6 7 

 

Perceived Norms  

Similar to attitudes, perceived norms were measured through direct and 

belief-based measures. 
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Direct Measurement of Perceived Norms 
Perceived norms were measured directly using the following four items. The 

responses for each item were assessed on a seven-point scale.  The first two 

items represent injunctive norms (reflect what important others think about 

NMUPD) and the second two items represent descriptive norms (reflect what 

important others are or not using prescription drugs for nonmedical reasons) 

1.  Most people who are important to me think I should NOT use medications 
for nonmedical purposes: 

          
 

2.  Most people whose opinions I value would NOT  approve my using of 
medications for nonmedical purposes: 

 
 

3. Most people whom I respect and admire DO NOT use medications for 
nonmedical purposes: 

 
4. Most people, like me, DO NOT use medications for nonmedical purposes: 

 
 

Normative Beliefs Measures and Motivation to Comply 
Normative beliefs were measured in association with specific referent 

individuals rather than general people or agents. Injunctive norms (Ni) measured 

through normative beliefs was produced by the summation of injunctive 

normative beliefs (ni) each multiplied by motivation to comply (mi) with referent 

using the following formula:  

Disagree -3 -2 -1 0 1 2 3 Agree 

Disagree -3 -2 -1 0 1 2 3 Agree 

Disagree -3 -2 -1 0 1 2 3 Agree 

Disagree -3 -2 -1 0 1 2 3 Agree 



 
 

100 
 

NI = Ʃ ni mi    
NI = Injunctive norm 
ni = injunctive normative belief of referent i 
mi = motivation to comply with referent i 
 

As recommended by Fishbein and Ajzen, normative beliefs were 

measured using a bipolar scale.159 The following referent groups were identified 

from a study that utilized the theory of planned behavior to predict and 

understand tobacco and alcohol use among students.175 The following multi-part 

question was used to assess injunctive normative beliefs (ni): 

How likely would each of the 
following individuals 
disapprove your use of 
prescription drugs for 
nonmedical purposes? 

Extremely 
unlikely 

  Neutral   Extremely 
likely 

Your partner (spouse, girlfriend, 
or boyfriend)  

-3 -2 -1 0 1 2 3 

Your close friends -3 -2 -1 0 1 2 3 

Your doctor, nurse or pharmacist  -3 -2 -1 0 1 2 3 
Your family members  -3 -2 -1 0 1 2 3 

 

To avoid redundancy, motivation to comply with the recommendations 

from each referent was assessed at the general level rather than with respect to 

the specific behavior, (the referent’s approval or disapproval of using prescription 

drugs for nonmedical purposes). The following items were used to measure 

motivation to comply (mi) using a unipolar scale:  
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When it comes to matters of 
health, how likely are you to do 
what the following individuals 
recommend?     

Extremely 
unlikely 

  Neutral   Extremely 
likely 

Your partner (spouse, girlfriend, 
or boyfriend)  

1 2 3 4 5 6 7 

Your close friends 1 2 3 4 5 6 7 
Your doctor, nurse or pharmacist 1 2 3 4 5 6 7 
Your family members  1 2 3 4 5 6 7 
 

Perceived Behavioral Control (PBC)  

Direct Measurement of Perceived Behavioral Control  
PBC was measured by asking direct questions regarding college students’ 

perception of control over the NMUPD using a bipolar scale of 7-point 

alternatives ranging from -3 to +3. The following two questions were used for 

direct measurement of the PBC.  

*It is completely up to me whether or not I use medications for nonmedical 
purposes over the next 3 months: 

 
 
*For me, using medications for nonmedical reasons over the next 3 months is 
under my control: 

 

Measuring PBC through Control Beliefs 
Just as behavioral beliefs determine attitudes, and normative beliefs 

determine social pressure, control beliefs (about facilitators and barriers) 

determine perceived behavioral control. Control beliefs determine the perception 

that college students have about their ability to use prescription drugs for 

nonmedical purposes using the following equation:  

Disagree -3 -2 -1 0 1 2 3 Agree 

Disagree -3 -2 -1 0 1 2 3 Agree 



 
 

102 
 

PBC = Ʃcipi  
PBC: perceived behavioral control 
ci: belief that control factor i will be present  
pi: the power of factor i to facilitate or hinder performance of behavior 
 

To assess control beliefs, two questions were asked regarding each item: 

the first one to assess belief strength and the other to measure its power to 

facilitate or impede the performance of behavior.  Control-belief strengths (ci) 

regarding the nonmedical use of prescription drugs were assessed using the 

following multi-part question. 

How much control do you 
feel you have over the 
following factors?    

No 
control 

  Neither 
 nor  
control 
 nor  
complete 
control  

  Complete 
control   

Having a legitimate 
prescription for the medication 

1 2 3 4 5 6 7 

Having a friend with a 
prescription for the medication 

1 2 3 4 5 6 7 

Having easy access to 
prescription medications 

1 2 3 4 5 6 7 

Being offered a prescription 
medication by a friend or a 
family member 

1 2 3 4 5 6 7 

Having a health insurance 1 2 3 4 5 6 7 
Getting behind in school work 1 2 3 4 5 6 7 
Facing a stressful personal 
situation 

1 2 3 4 5 6 7 

Being a member of social 
fraternity/ sorority group 

1 2 3 4 5 6 7 

 
The factor’s power (pi) to facilitate or impede performance of behavior was 
assessed using the following multi-part question:  
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How do you think the 
following factors make using 
medications for nonmedical 
purposes easy or difficult? 

Extremely 
difficult 

  Neither 
easy 
nor 
difficult 

  Extremely 
easy 

Having a legitimate prescription 
for the medication   

1 2 3 4 5 6 7 

Having a friend with a 
prescription for the medication 

1 2 3 4 5 6 7 

Having easy access to the 
medication 

1 2 3 4 5 6 7 

Being offered a medication by a 
friend or a family member 

1 2 3 4 5 6 7 

Having a health insurance 1 2 3 4 5 6 7 

Getting behind in school work 1 2 3 4 5 6 7 

Facing a stressful personal 
situation 

1 2 3 4 5 6 7 

Being a member of social 
fraternity/ sorority group 

1 2 3 4 5 6 7 

 

Past Behavior 

      Using prescription drugs for nonmedical purposes in the past was 

hypothesized to predict future use. Past behavior can explain additional variance 

in intention well beyond that explained by the theory’s main predictors (attitudes, 

injunctive norms, and perceived behavioral control). For these reasons, 

questions about the use and frequency of the nonmedical use of prescription 

drug were asked in this study using the following format.   

-Have you ever used a prescription drug for nonmedical purposes?  
-------------(1) Yes 
-------------(2) No 

-Have you used prescription drugs for nonmedical purposes in the past 12 

months? 
-------------(1) Yes  
-------------(2) No 
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- How many times in the past year have you used a prescription drug for 
nonmedical reasons? ……….. 
 

Demographics and Background Factors  

      Due to the importance of demographic characteristics and background 

factors in identifying at-risk individuals and subgroups, several questions related 

to these factors were included in the survey. The following questions were only 

answered by those who reported lifetime NMUPD and were related to the 

specific prescription drug used, reasons for use, and age at the first use.   

-Which of the following prescription drugs have you used for nonmedical 
purposes? Choose all that apply.  
------------(1) Painkillers (e.g. Codeine, Darvon, Demerol, Hydrocodone, Lortab, 
Oxycodone) 
------------(2)  Prescription Stimulants (e.g. Adderall, Concerta, Methylphenidate, 
Ritalin) 
------------(3)  Depressants (e.g. Ativan, Halcion, Librium, Nembutal, Valium, 
Xanax)  
 
-What were your reasons for using a prescription drug for nonmedical purposes? 
Choose all that apply 
-------------(1) For self-medication (e.g. for pain or anxiety) 
-------------(2) To study for an exam 
-------------(3) To lose weight  
-------------(4) To party with friends  
-------------(5) Other reasons (please specify………..)  
 
- How old were you the first time you used a prescription drug for nonmedical 
purposes? ……….. 
 
 
The following background factors were collected from all respondents. 

1. Gender:  (male, female) 

2. Age:(year) 
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3. Type of UNM degree: (Undergraduate, graduate, professional degree 

(law, medical, physical therapy, nursing practice, and pharmacy) 

4. Number of years as a student at UNM 

5. A member of social fraternity/sorority group: (yes/no) 

6. Being a student within any of the UNM health sciences center colleges 

(yes, no)  

7. Ethnic/Racial background (Non-Hispanic/White, Non-Hispanic/African 

American , Hispanic, Native American/American Indian, Asian, and others)  

8. Living arrangement (on-campus, off-campus)  

9. Tobacco use (Non-tobacco use, former tobacco user, current tobacco 

user) 

10. Alcohol consumption (Non-drinker, former drinker, occasional drinker, 

frequent drinker ) 

11. Marijuana use (Non-marijuana user, former marijuana user, occasional 

marijuana user, frequent marijuana user)  

Outcome of Interest   

College students’ intention not to use prescription drugs for nonmedical 

purposes was assessed using the following three questions. A 7-point scale 

anchored by two extremes ranging from -3 to 3, was used. The maximum 

possible score is 9 and the minimum is -9. Higher score indicates a higher 

intention to avoid using prescription drugs over the next 3 months. The following 

multi-part question was used to assess intention.  
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Please circle the number that 

closely matches your level of 

agreement/disagreement with the 

following statements.    

Strongly 
Disagree

  Neither 
disagree 
nor 
agree 

  Strongly 
agree 

I intend to AVOID using prescription 
drugs for nonmedical purposes over 
the next 3 months. 

-3 -2 -1 0 1 2 3 

I am NOT willing to use prescription 
drugs for nonmedical purposes over 
the next 3 months. 

-3 -2 -1 0 1 2 3 

I plan to NOT use prescription drugs 
for nonmedical purposes over the 
next 3 months. 

-3 -2 -1 0 1 2 3 

 

 

Designing the Web-survey: 

The survey for the study was designed using Opinio® tool, also known as 

Esurvey.176 Opinio® made available to faculty and students by the University of 

New Mexico through its IT department. Opinio® allows the user to create, publish, 

and analyze survey data. This survey tool has several advantages, including 

being completely online–based, accessible through several platforms (Macs, 

PCs, tablet computers and smart phones), and allows the creation of several 

types of questions (multiple choice, numeric, dropdown, matrix, and rating).The 

survey can be made available to respondents by pasting the link into an invitation 

email, for example. Finally, Opinio® allows reviewing reports of survey responses 

either in summary or in a detailed manner.176  
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Pilot Testing 

Few studies provide recommendations for sample size calculation for pilot 

studies. For example, a sample size of 12 per group was recommended for pilot 

testing of clinical trials. This sample size was justified based on feasibility and 

precision about the mean and variance.177 A systematic literature review about 

sample sizes for pilot randomized controlled trials in the United Kingdom found a 

sample size range per arm from 8 to 114 participants.178 However, most of the 

available studies about sample size calculation for pilot studies were based on 

clinical randomized controlled trials. For pilot testing of our study, 11 students 

were recruited in the control group and 12 in the intervention group. 

      The clarity and comprehension of both the brief intervention and the survey 

were pre-tested using a representative sample of 23 students consisting of 

undergraduate, graduate, and professional degree students. One group of 

students was asked to view the educational website 

(http://www.rxoutofcontext.org/) and fill out the survey. The other group was 

asked to fill out the survey only.  Comments and feedback provided by 

respondents were used to refine the intervention and the survey. Two types of 

validity verification were conducted namely face and content validity. Face 

validity was assessed by asking respondents to verify if they think that the 

measures appear valid to them. Respondents were also asked to indicate if they 

think that the materials in the website were clear, easy to read, and transparent 

to them. In contrast, content validity was evaluated by asking an expert in the 

field of socio-behavioral theories to judge if the items in the survey appear to 
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measure the underlying construct. The purpose of conducting validity verification 

was to ensure that each item measures accurately the underlying construct, and 

to examine the clarity, organization, and readability of the questions. Reliability 

was assessed by Cronbach’s alpha, a measure of internal consistency, using 

responses from the pilot testing. Cronbach’s alpha was measured for all theory of 

reasoned action constructs to test the stability of the instrument. For our study, a 

Cronbach’s value of more than 0.7 was considered acceptable.126,127 Cronbach’s 

alpha required a minimum number of three items per scale. For scales with less 

than three items, Spearman’s correlation coefficient was computed. 

 

Testing the Readability of the Intervention 

The readability of the website’s texts was evaluated using Flesch-Kincaid 

grade level and Flesch reading-ease tests. These readability tests are used to 

measure the difficulty in comprehending a passage written in English. These 

tests utilize formulae based on counting the number of syllables, words, and 

sentences.179 The Flesch-Kincaid grade level and Flesch-reading-ease tests rely 

on the same basic measures (length of words and sentences) but have different 

weighting mechanisms. These two tests are inversely correlated; a passage with 

a high score on the Flesch reading-ease test would have a low score on the 

Flesch-Kincaid grade test.179 

Flesch reading-ease scores range from 0 to 100. The higher the score, the 

easier the text is to read. For instance, a text with a score in the range of 90 -100 
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is considered to be very easy to read; 80-90 easy to read; 70 -80 fairly easy to 

read; 60-70 standard to read; 50-60 fairly difficult to read; 30-50 difficult to read; 

and 0-30 very difficult to read text.180   

Additionally, the Flesch-Kincaid grade level is used to determine the level 

of education a person needed to understand the written text. The result of this 

test is a score that corresponds with a US grade level.  Score ranges from 0 to 

12 indicate less than a college level; 13-16 reflects a college level; and scores 

more than 16 corresponds with a graduate level 

For the purpose of this study, the internal readability check provided by 

Microsoft Word Processing Software was used to analyze the readability of the 

intervention. 

 

Data Cleaning 

      Data was examined to investigate the presence of outliers, missing values, 

and for violation of tests assumptions. First, outliers were examined for values 

that clearly and significantly differed from the rest of values. A decision was 

made either to keep outliers (if valid) or replaces them with the median values. 

Second, the normality assumption was tested for multiple regression. Third, 

missing values, as well as, their distributions were identified. To handle missing 

data, pair-wise deletion was used to keep as much information as possible.  
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Data Analysis  

      Stata® statistical software version 13181 was used to clean and analyze the 

collected data. Several statistical tests were used depending on data distribution, 

data type and the research question. The significance level was set as p<0.05. 

Descriptive statistics, t-test, ANOVA (Analysis of Variance), Pearson correlations 

and multiple regression were the statistical tests used in this study. Data 

obtained from the survey used in this study, was analyzed mainly using t-tests, to 

compare attitude, subjective norms, perceived behavioral control, and intention 

between the control and intervention groups. In addition, the underlying 

behavioral, normative, and control beliefs were compared between the two 

groups using t-tests. 

Descriptive Statistics 

  The mean, standard deviation, and median were calculated for 

demographic factors that are continuous such as age. Frequencies were 

calculated for categorical data such as gender and living arrangement. The mean 

score for each item and each construct were also calculated. The mean score for 

each construct is the total score divided by the number of items used to measure 

that construct. 

T-tests 

Independent t-tests were used to compare attitudes, perceived norms, and 

perceived behavioral control between the intervention and control groups. In 

addition, t-tests were used to compare behavioral beliefs, normative beliefs, and 

control beliefs between the intervention and control groups. T-tests were also 
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used to compare intention to avoid NMUPD with respect to gender, 

sorority/fraternity affiliation, and living arrangement.  

Analysis of Variance (ANOVA) 

ANOVA was used to assess the difference in mean intentions’ score with 

respect to the variables with more than two categories (race/ethnicity, type of 

UNM degree, tobacco use, marijuana use, alcohol consumption, and motive to 

use prescription drugs for nonmedical reasons).  

Multiple Regression     

Multiple linear regression was used to regress college students’ intention 

on the theory’s construct: attitudes, subjective norms and perceived behavioral 

control. Multiple regression was used to determine the significant predictors of 

intention to avoid NMUPD. Moreover, the relative importance of each of these 

predictors was also determined by estimating their respective beta-coefficients. 

Table 5 summarizes the objectives, hypotheses, and their corresponding 

statistical tests. 

 

Summary of the Study’s Hypotheses and the Utilized Statistical Tests  

 Table 5 shows a summary of the study’s hypotheses along with statistical 

models that were used to test each hypothesis.   
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Table 5 Summary of the study’s hypotheses, and the corresponding statistical tests 

Hypotheses Model Statistical test  

H01: No significant difference exists in college students’ 
intention to avoid NMUPD between the intervention and 
control groups 

Intention = B0 + B1 (intervention)  t-test 

H02:  No significant difference exists  in college students’ 
attitude toward NMUPD between the intervention and 
control groups 

A = B0 + B1 (intervention) 

A: attitude  

t-test 

H03: No significant difference exists in college students’ 
perceived social norms of NMUPD between the 
intervention and control groups 

PN =B0 + B1 (intervention) 

PN: Perceived Norms 

t-test 

H04: No significant difference exists in college students’ 
perceived behavioral control of NMUPD between the 
intervention and control groups 

PBC = B0 + B1 (intervention) 

PBC: Perceived Behavioral Control 

t-test 

H05: No significant difference exists in college students’ 
behavioral beliefs of NMUPD between the intervention and 
control groups 

BB = B0 + B1 (intervention) 

BB: Behavioral Beliefs  

t-test 

H06: No significant difference exists in college students’ 
normative beliefs of NMUPD between the intervention and 
control groups 

NB = B0 + B1 (intervention) 

NB: Normative Beliefs  

t-test 

 H07: No significant difference exists in college students’ CB = B0 + B1 (intervention) t-test 
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Hypotheses Model Statistical test  

control beliefs of NMUPD between the intervention and 
control groups 

CB: Control Beliefs  

H08: Negative attitude is not a significant predictor of 
college students’ intentions to avoid NMUPD, after 
controlling for perceived norms and perceived behavioral 
control 

Intention = B0 +B1 (A) + B2(PN) + 
B3(PBC) 

A: attitude, SN: Perceived norm, 
PBC: Perceived Behavioral control 

Multiple 
Regression, F-
test, R2 

H09: Perceived norm is not a significant predictor of 
college students’ intention to avoid NMUPD, after 
controlling for attitudes and perceived behavioral control 

Intention = B0 + B1 (A) + B2(PN) + 
B3(PBC) 

A: attitude, SN: Perceived norm, 
PBC: Perceived Behavioral control 

Multiple 
Regression, F-
test, R2 

H010: Perceived behavioral control is not a significant 
predictor of college students’ intention to avoid NMUPD, 
after controlling for attitudes and perceived norms  

Intention = B0 + B1 (A) + B2(PN) + 
B3(PBC) 

A: attitude, SN: Perceived norm, 
PBC: Perceived Behavioral control 

Multiple 
Regression, F-
test, R2 

H011: Attitudes, perceived norms, and perceived 
behavioral control do not explain significant variance of 
college students’ intention to avoid NMUPD 

Intention = B0 + B1 (A) + B2(PN) + 
B3(PBC) 

A: attitude, SN: Perceived norm, 
PBC: Perceived Behavioral control 

Multiple 
Regression, F-
test, R2 

H012: The previous use of prescription drugs for 
nonmedical purposes does not increase the amount of 
explained variance of intentions to avoid NMUPD, beyond 
that explained by attitudes, perceived norms, and 
perceived behavioral control  

Intention= B0 + B1(A) + B2(PN) + 
B3(PBC) + B4( PB) 

A: attitude, PN: Perceived norm, 
PBC: Perceived Behavioral control, 
PB: Past Behavior  

Multiple 
regression, F-
test, R2 
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Hypotheses Model Statistical test  

H013: The intervention does not increase the amount of 
explained variance of intentions to avoid NMUPD, beyond 
that explained by attitudes, perceived norms, perceived 
behavioral control, and previous use of prescription drugs 

Intention= B0 + B1(A) + B2(PN) + 
B3(PBC) + B4( intervention) 

A: attitude, PN: Perceived norm, 
PBC: Perceived Behavioral control  

Multiple 
regression, F-
test, R2 

H014: No significant relationship exists between college 
students’ intention to avoid NMUPD and gender  

Intention = B0 + B1(gender) t-test 

H015: No significant relationship exists between college 
students’ intention to avoid NMUPD and race/ethnicity  

Intention = B0 + B1(race/ethnicity) ANOVA  

H016: No significant relationship exists between college 
students’ intention to avoid NMUPD and type of degree 
pursued (i.e. graduate, undergraduate, or professional 
degrees)  

Intention = B0 + B1(type of UNM 
degree) 

ANOVA 

H017: No significant relationship exists between college 
students’ intention to avoid NMUPD and sorority/fraternity 
groups  

Intention = B0 + 
B1(sorority/fraternity)  

t-test 

H018: No significant relationship exists between college 
students’ intention to avoid NMUPD and housing  (i.e. on-
campus vs. off-campus) 

Intention = B0 + B1(housing) t-test 

H019: No significant relationship exists between college 
students’ intention to avoid NMUPD and tobacco use  

Intention = B0 + B1(tobacco use ) ANOVA  

H020: No significant relationship exists between college 
students’ intention to avoid NMUPD and marijuana use  

Intention = B0 + B1(marijuana use ) ANOVA 
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Hypotheses Model Statistical test  

H021: No significant relationship exists between college 
students’ intentions toward NMUPD and alcohol 
consumption  

Intention = B0 + B1(alcohol 
consumption) 

ANOVA 

H022: No significant relationship exists between college 
students’ intention to avoid NMUPD and age at first use of 
NMUPD  

Intention = B0 + B1(onset of 
NMUPD) 

Correlation  

H023: No significant relationship exists between college 
students’ intention to avoid NMUPD and the class of 
prescription drug used (i.e. stimulants, painkillers, or 
depressants) 

Intention = B0 + B1(specific 
prescription drug) 

ANOVA 
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CHAPTER FOUR: RESULTS 

 

This chapter summarizes the findings and results from the survey. The 

first section describes results from pilot testing. Then, the findings from the 

survey’s dissemination process, including number of respondents and the overall 

response rates are presented. The data cleaning process and inspection are also 

described. A descriptive analysis of respondents’ demographic characteristics is 

provided for the overall sample (intervention and control groups combined). 

Additionally, the characteristics of the students in the intervention and control 

groups are compared at baseline. Finally, results from hypotheses testing are 

presented.  

 

Results from Pilot Testing  

Reliability was assessed using Cronbach’s alpha, a measure of internal 

consistency. Cronbach’s alpha was measured for all theory of reasoned action 

constructs to test the stability of the instrument. For our study, a Cronbach’s 

value, of more than 0.7 was considered acceptable.126,127 Table 6 illustrates 

Cronbach’s alpha/Spearman correlation coefficient for the different scales based 

on responses for the pilot testing. All the scales had internal consistency values 

of more than 0.7(Table 6).  
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Table 6 Cronbach’s alpha and Spearman correlation coefficients calculated 
based on results from pilot testing. 

Scale  
Number of 
items 

Cronbach's 
alpha 

Spearman 
Coefficient  

Attitude (Direct measure)a 6 0.94   
Attitude (Belief-based measure)b  8 0.81   
Subjective norms (Direct measure)c 4 0.70   
Subjective norms (Belief-based 
measures)d 4 0.88   
Behavioral Control (Direct measure)  2 N/A 0.83 
Perceived Behavioral Control 
(Belief-based measures) e 8 0.85   
Intention  3 0.99   

a) Based on semantic differential scale 
b) Based on behavioral belief by evaluation products 
c) Including both the descriptive and injunctive norms 
d) Based on normative belief by motivation to comply products 
e) Based on control belief strength by power products.  

 
 
   The characteristics of students who participated in the pilot testing phase 

of the study are summarized in Table 7. The sample used for pilot testing 

included a good mix of female and male students; undergraduate, graduate, and 

professional degree students; and HSC and non-HSC students.  
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Table 7 Characteristics of the students who participated in the pilot study 

Characteristic Control 
(N=11) 

Intervention 
(N=12) 

P-value 

Female (%)  6 (40%)  9 (60%)  0.45 
Age -yr   27 (4.9)  29.25 (10.4)  0.54 
NMUPD-Yes  2 (18.2%)  3 (25%)  0.69 
Type of UNM degree      0.189 

Undergraduate  2 (20%)  5 (41.7%)   
Graduate  4 (40%)  6 (50%)   

Professional degree  4 (40%)  1 (8.3%)   
HSC---yes  6 (60%)  6(50%)  0.64 
Race      0.53 

Non-Hispanic/White  1(10%)  3 (25%)   
Non-Hispanic/African American  1(10%)  0 (0%)   

Hispanic  2 (20%)  5 (41.7%)   
Native American/American Indian  1 (10%)  1 (8.3%)   

Asian  3 (30%)  1 (8.3%)   
Other  2 (20%)  2 (16.7%)   

Live on-campus (Yes)  5 (50%)  0 (0%)  .005 
Tobacco use       

Non-tobacco user  2(20%)  10 (83.3%)  .004 
Former tobacco user  2 (20%)  2 (16.7%)   
Current tobacco user  6 (60%)  0 (0.0%)   

Alcohol consumption      0.99 
Non-drinker  4 (40%)  5 (41.7%)   

Former-drinker  1(10%)  1 (8.3%)   
Occasional drinker  5 (50%)  6 (50%)   

Frequent drinker  0 (0%)  0 (0%)   
Marijuana user      0.001 

Non-marijuana user   2 (20%)  11 (92%)   
Former marijuana user  0  0   

Occasional marijuana user   8 (80%)  1 (8.3%)    
Frequent marijuana user  0  0   

HSC: Health Sciences Center; yr: Year; NMUPD: Nonmedical Use of 
Prescription Drugs.  
 

In the pilot testing, we did not perform random assignment. Therefore, 

some of the variables were statistically significantly different between the two 
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groups. The main aim of the pilot testing was to test the feasibility of the study 

and to ensure that the survey and website were easy to read and navigate 

through and to point out any unclear item.   

The following changes were made in the website based on the 

respondents’ feedback: 

• Adding additional buttons such as “next” and “back” to enhance 

navigation through the website  

• Including a page with links to resources to help users who may want 

more information or those who may wish to seek help quitting. 

Examples of these website are http://www.generationrx.org  and 

http://cosap.unm.edu.  

• Some of the wording (grammatical only, not content) was changed 

based on students’ feedback 

The following changes were made in the survey based on the 

respondents’ feedback: 

• Adding “social” to fraternity/sorority groups’ question, since social and 

administrative fraternity/sorority groups are different 

• Tobacco smoking was replaced by tobacco use, since it can also be 

chewed or snuffed 

• Replacing “Black” with “African American” in the race categories 

• Defining nonmedical use of prescription drugs not only at the beginning 

of the survey, but also in the middle 
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• Adjusting the input for numerical questions (such as age and years at 

UNM) to accept decimal as well as integer values  

• Adding a progress bar so that the respondents can monitor how much 

they have accomplished and how long until they finish the survey   

• Some questions were rephrased such as the direct attitude question. 

The original question “for me, using prescription drugs for nonmedical 

purpose to be …” was changed to “I consider the use of prescription 

drugs for nonmedical purpose to be…” 

•     The question to measure perceived behavioral control “How do the 

following factors make using medications for nonmedical purposes 

easy or difficult for you?” was changed to “How do you think the 

following factors make using medications for nonmedical purposes 

easy or difficult?”  

Results from the Readability Tests of the Website 

For the purpose of this study, the internal readability check of Microsoft 

Word Processing Software was used to analyze the readability of the website.  

Results from the readability tests of the website’s text are summarized in Table 8. 

Flesch-Kincaid grade level and Flesch reading-ease tests were used to measure 

the difficulty in comprehending passages in the studied website. 

Table 8 Readability evaluation of the web-based intervention 

Readability Test Score Interpretation  

Flesch Reading Ease 49.6 
Fairly difficult to read by 
general public 

Flesch-Kincaid Grade Level  9.6 
Requires 9th to 10th grade 
level to read 
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The results of the Flesch-Kincaid Grade Level test indicate that a 9th to 

10th school grade level is required to read and understand the educational 

website. The Flesch reading-ease readability tests indicated that the written 

materials of the website are somewhat fairly difficult to read by general public. 

However, given that the target population is composed of college students (some 

within graduate and professional degree levels) we expected that they would be 

able to read and understand the website.  

 

Gift Cards Distribution for Participating in the Main Study 

As a way of appreciation for their time and participation in the study, 

students who completed the survey were given the offer to enter in a drawing for 

one of the available 20 gift cards of $20 each. The students who wished to enter 

the drawing for the prizes were asked to send an e-mail to an “honest agent” who 

had no access to any of the survey responses. This honest agent handled all the 

requests and randomly selected 20 students (using random number generator in 

excel) from the entries to receive the gift cards. The winners were contacted by 

the honest agent via e-mail with the news and were given the directions on how 

they can get their gift card delivered. This procedure was used to maintain 

anonymity of the participants from the investigators.  
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Internal Consistencies of the Survey Instrument from the Full Study Sample 

 Internal consistency results using data collected from the full study sample 

were analyzed. Cronbach’s alphas were calculated for all the direct and belief-

based measure scales with three or more items. As presented in Table 9, all the 

scales with three or more items had a Cronbach’s alpha value of more than 0.7, 

which suggested a high internal consistency. The direct measure of PBC scale 

had only two items and the Spearman’s correlation coefficient for this scale was 

highly significant (rho = 0.73, p<0.001)(Table 9).   

Table 9 Cronbach’s alpha and Spearman correlation coefficients calculated 
based on results from the full study sample  

Scale  
Number of 
items 

Cronbach'
s alpha 

Spearman 
Coefficient  

Attitude (Direct measure)a 6 0.94   
Attitude (Belief-based measure)b  8 0.75   
Subjective norms (Direct measure)c 4 0.86   
Subjective norms (Belief-based 
measures)d 4 0.87   
Behavioral Control (Direct measure)  2 0.73 
Perceived Behavioral Control 
(Belief-based measures) e 8 0.83   
Intention  3 0.88   

a) Based on semantic differential scale 
b) Based on behavioral belief by evaluation products 
c) Including both the descriptive and injunctive norms 
d) Based on normative belief by motivation to comply products 
e) Based on control belief strength by power products.  

 

Survey Dissemination and Response Rate 

The first online survey was sent via email on December 4 of 2015, 

followed by reminders on December 8, December 15, January 5, and January 12 
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2016. Table 10 summarizes invitations’ details. The survey was locked on 

January 19, and no further responses could be collected afterward.  

Table 10 Send dates and times for the invitations and reminders of the web-
survey 

Invitation  Send date and time  

First invitation 12/4/15 10:00 AM 

Reminder 1 12/8/15 11:30 AM 

Reminder 2 12/15/15 12:30 PM 

Reminder 3 1/5/16 10:00 AM 

Reminder 4 1/12/16 10:00 AM  

 

A total of 4000 student emails were randomized equally (1:1 ratio) into the 

control or intervention groups.  A total of 23 students indicated that they were not 

interested in participating in the study (4 from the intervention and 19 from the 

control group) and therefore were excluded. The email was not delivered to 21 

addresses (6 in the intervention and 15 in the control group). After excluding 

uninterested students and undelivered emails, the number of invitees in the 

intervention group was 1,990 and in the control group was 1,966. A total of 188 

invitees responded in the intervention group and 203 invitees responded in the 

control group. The response rate in the intervention group was 9.4% (188/1990) 

and in the control group was 10.3% (199/1966). The overall response rate was 

9.9% (391/3956).  Figure 3 demonstrates the flow chart for the study. Copies of 

the invitation emails are shown in APPENDIX B and APPENDIX C. 
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Figure 3 The flow chart for the study 

 

The number of responses varied by day as demonstrated in Table 11 and 

Figure 4. Table 11 shows that the highest number of responses collected during 

the days in which the invitation and the reminders were sent. The response rate 

declined significantly in the following days.  
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Table 11 Number Of responses in the control and intervention groups by 
day 

Date # of Responses 
(Control) 

# of Responses 
(Intervention) 

Total 
Responses 

4-Dec 47 38 85 
5-Dec 7 8 15 
6-Dec 5 3 8 
7-Dec 2 3 5 
8-Dec 42 36 78 
9-Dec 10 4 14 
10-Dec 6 4 10 
11-Dec 2 0 2 
12-Dec 3 0 3 
13-Dec 0 0 0 
14-Dec 1 3 4 
15-Dec 11 19 30 
16-Dec 10 8 18 
17-Dec 1 1 2 
18-Dec 2 2 4 
19-Dec 0 1 1 
20-Dec 0 1 1 
21-Dec 0 1 1 
24-Dec 1 0 1 
26-Dec 1 0 1 
27-Dec 1 0 1 
2-Jan 1 0 1 
5-Jan 20 19 39 
6-Jan 3 3 6 
7-Jan 2 5 7 
8-Jan 3 1 4 
9-Jan 0 0 0 
10-Jan 0 0 0 
11-Jan 0 0 0 
12-Jan 12 17 29 
13-Jan 3 6 9 
14-Jan 3 2 5 
15-Jan 1 1 2 
16-Jan 0 0 0 
17-Jan 0 0 0 
18-Jan 2 2 4 
19-Jan 1 0 1 
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Date # of Responses 
(Control) 

# of Responses 
(Intervention) 

Total 
Responses 

Total  203 188 391 

The highlighted rows represented the days in which the invitation or reminders were sent. 

 

Figure 4 Number of responses by group and day 
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Differences between Early and Late Respondents 

 An analysis was done to assess if the demographic characteristics, 

intentions, attitudes, norms, and PBC were different between early and late 

responders. This analysis was done to assess the possibility for non-response 

bias because late responders are quite similar to non-responders.  For this 

purpose, December 18, 2015 was chosen as the cut-off date because the 

response rate started to decline significantly afterward. Fortunately, no significant 

differences in the mean scores for any of the theory’s constructs (p=0.49 for 

intentions, p= 0.84 for attitudes, p= 0.7 for perceived norms, and p= 0.34 for 

perceived behavioral control) were found before and after December 18, 2015. 

Furthermore, no significant differences were found in demographic 

characteristics, including gender (p =0.82), age (p=0.8), lifetime NMUPD (p =0.2), 

degree pursued (p=0.5), being a student in HSC (p =0.16), years spent at UNM 

(p=0.06), sorority/fraternity groups affiliation (p=0.17), race (p=0.48), and living 

on-campus (p=0.20).  Therefore, early responders are similar to late responders, 

and consequently the possibility of non-response bias is reduced. 

 

Tracking the Utilization of the Website 

Google analytics174 was used to track the utilization of the website by 

participants. There were 764 sessions took place in the website. A session is 

defined as the period of time a user is actively engaging with the website.  This 

may include page or screen views or interaction with activities provided on the 

website. A total of 533 users (having at least one session within a specific time 
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frame) explored the website of which 30.6% were new visitors, and 69.4% were 

returning users. The total number of page views were 1,808 (repeated views of a 

single page are also counted). The average number of pages viewed during a 

session was 2.37. The average session duration was 3:48 minutes. The bounce 

rate (the visits in which the person left the website from the entrance page 

without engaging with the page) was 77.4%. The average time spent on any 

page was 2:47 minutes.  This information can be found in APPENDIX E. 

Additionally, the utilization of the website was tracked by counting the 

number of respondents who took the included quiz or pledge. The number of 

participants who made the pledge was 20, and who took the quiz was 49.  

 

Data Cleaning and Inspection  

Data was imported from Excel sheets into Stata® and inspected for the 

presence of outliers, missing data, and normality assumptions. 

Outliers 

Since this is a computerized survey, the presence of outliers was 

minimized by pre-specifying minimum and maximum values for entry. If a 

respondent provided unusual input, a message would pop-up on the screen 

indicating that the value exceeded the possible range. Additionally, the minimum 

and maximum values for continuous variables were investigated to make sure 

that outliers were not present. For example, the range for age was 18 to 71, the 

range for age at first NMUPD was 12 to 35, and the range for the frequency of 
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NMUPD in the past year was 0 to 50 times. A decision was made to retain these 

values since they were considered reasonable.   

Missing Data 

The possibility of missing data was minimized by taking advantage of the 

features provided by Opinio® (the software used to generate the survey). A 

respondent can only proceed to the next section if the current questions were 

answered. If there were unanswered questions, a message would pop–out   

asking the respondent to select at least one option. Out of the 203 stored 

responses in the control group, 187 respondents provided completed responses 

(92.1% completion rate). In the intervention group, 174 out of 188 respondents 

provided complete response (92.6% completion rate). Stata performs list-wise 

deletion for some statistical tests such as correlations and regression whenever 

the variables have missing data.  

Normality Assumptions  

For multiple regressions, it is important to check for the normality of 

residuals to make sure that the results from t-test, F-test and p-values are valid. 

For this reason, after the regression analysis was performed, the command 

predict was used to create residuals and other commands were used to check 

for normality. Results from kernel density plot clearly showed that the residuals 

were normally distributed (Figure 5). The standardized normal probability plot 

also showed no evidence against normality (Figure 6). 
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Figure 5 Kernel density graph for the distribution of residuals imposed over 
the normal density graph 
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Figure 6 The standardized normal probability plot for residuals 

 

 

 

Characteristics of Respondents by Group Assignment (Intervention or 

Control group) 

Assessment of students’ demographics by group assignment 

demonstrated no statistically significant differences between the control and 

intervention groups in any variable (Table 12). This was an indication of 

successful randomization and, therefore, any differences between the two groups 

would be attributed to the intervention.  
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Table 12 Analysis of student characteristics by group assignment 

Characteristic Control (%) Intervention (%) P-
value 

Total  n= 199 n= 188  
Ever used Rx nonmedically 59 (29.7%) 53 (28.2%) 0.75 
Female (%) 122 (61.9%) 112 (60.9%) 0.83 
Age –mean (SD)  28.9 (10.8) 28.2 (10.6) 0.56 
Race   0.67 

Non-Hispanic/White 97 (49.2%) 87 (47.3%)  
Non-Hispanic/African American 6 (3.1%) 2 (1.1%)  

Hispanic 58 (29.4%) 59 (32.1%)  
Native American/American Indian 13 (6.6%) 10 (5.4%)  

Asian 10 (5.1%) 14 (7.6%)  
Other 13 (6.6%) 12 (6.5%)  

Type of UNM degree   0.06 
Undergraduate 132 (67.0%) 103 (56.0%)  

Graduate 46 (23.4%) 62 (33.7%)  
Professional degree 19 (9.6%) 19 (10.3%)  

HSC---yes 39 (19.8%) 27 (14.7% 0.19 
Years at UNM 3.0 (2.5) 3.1 (2.6) 0.75 
Member of sorority group---Yes 8 (4.1%) 10 (5.4%) 0.53 
Live on-campus ---Yes 23 (11.7%) 23 (12.5%) 0.81 
Tobacco use   0.21 

Non-tobacco user 141(71.6%) 142 (77.2%)  
Former tobacco user 39 (19.8%) 24 (13.0%)  
Current tobacco user 17(8.6%) 18 (9.8%)  

Alcohol consumption   0.57 
Non-drinker 60 (30.5%) 53 (28.8%)  

Former-drinker 14 (7.1%) 10 (5.4%)  
Occasional drinker 106 (53.8%) 110 (59.8%)  

Frequent drinker 17 (8.6%) 11 (5.9%)  
Marijuana user   0.34 

Non-marijuana user  119 (60.4%) 119 (64.7%)  
Former marijuana user 35 (17.8%) 31 (16.9%)  

Occasional  marijuana user 28 (14.21%) 16 (8.7%)  
Frequent marijuana user 15 (7.6%) 18 (9.8%)  
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Students’ Demographic Characteristics in the Overall Sample  

In the overall sample (intervention and control groups combined), most of 

the respondents were female (n = 234, 61.4%), the average age was 28.6 years 

(SD = 10.7), with a range from 18 to 71.  The number of students who indicated 

ever using prescription drugs for nonmedical purposes was 112 (28.9%). 

Regarding race/ethnicity, most respondents identified themselves as Non-

Hispanic White (n = 184, 48.3%) followed by Hispanic (n = 117, 30.7%), Asian (n 

= 24, 6.3%), other races/ethnicities (n = 25, 6.6%), Native American/American 

Indian (n = 23, 6.0%), and Non-Hispanic/African American (n = 8, 2.1%) (Table 

13). 

The majority of respondents were undergraduate students (n = 235, 

61.7%), followed by graduate (n = 108, 28.4%) and professional degree students 

(n = 38, 10.0%). Only 66 (17.3%) were students in the Health Sciences Center 

(HSC), and only 18 (4.7%) students were members of a sorority group. Most of 

the respondents indicated living off-campus (n = 335, 87.9%). The average 

period for being a student at UNM was 3.1 years (SD = 2.5). 

Regarding tobacco use, 283 (73.8%) students were non-tobacco users, 63 

(16.9%) were former tobacco users, and 35 (9.4%) were current tobacco users. 

Regarding alcohol consumption, 113 (29.7%) were non-drinkers 24 (6.3%) were 

former drinkers, 216 (56.7%) were occasional drinkers and 28 (7.4%) were 

frequent drinkers. As for marijuana use, 238 (62.4%) were non-users, 66 (17.3%) 

were former users, 44 (11.6%) were occasional users and 33 (8.7%) were 

frequent users (Table 13).  
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Table 13 Characteristics of students in the overall sample, and those who 
reported NMUPD in the past (N=391)  

     
 Variable                                   

Total Number of 
respondents 
(%)@ 

Students who 
ever used Rx 
Nonmedically 
(%)#  

P-
value* 

Total  391 112 (28.9%)  
Gender     
Female (%) 234 (61.4 %) 65 (27.8%) 0.65 
Male (%)  147 (38.6 %) 44 (29.93%)  
Age -yr  28.6 27.6 0.26 
Race (%)         <0.01 

Non-Hispanic/White 184 (48.3%) 65 (35.3%)  
Non-Hispanic/African 

American 
8 (2.1%) 0 (0%)  

Hispanic 117 (30.7%) 31(26.5%)  
Native American/American 

Indian 
23 (6.0%) 5 (21.7)%  

Asian 24 (6.3%) (0)0%  
Other 25 (6.6%) 8 (32%)  

Type of UNM degree   0.95 
Undergraduate 235 (61.7%) 68 (28.9)%  

Graduate 108 (28.4%) 31 (28.7)%  
Professional degree 38 (10.0%) 10 (26.3)%  

HSC    0.98 
Yes 66 (17.3%) 19 (28.8)%  
No 315 (82.7 %) 90 (28.6)%  

Years at UNM 3.1 years 3.3 years 0.35 
Member of sorority group   0.25 

 Yes 18 (4.8%) 3 (16.7%)  
No 363 (95.2%) 106 (29.2%)  

Live on-campus    0.69 
Yes 46(12.3%) 12 (26.1%)  
No 335 (87.7%) 97 (29.3%)  

Tobacco use   <0.01 
Non-tobacco user 283 (73.8%) 69 (24.6%)  

Former tobacco user 63 (16.9%) 23 (36.5%)  
Current tobacco user 35 (9.4%) 17 (48.6%)  

Alcohol consumption   <0.01 
Non-drinker 113 (29.7)% 13 (11.5%)  

Former-drinker 24 (6.3)% 11 (45.8%)  
Occasional drinker 216 (56.7)% 68 (32.1%)  
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 Variable                                   

Total Number of 
respondents 
(%)@ 

Students who 
ever used Rx 
Nonmedically 
(%)#  

P-
value* 

Frequent drinker 28 (7.4%) 28 (60.7%)  
Marijuana user   <0.01 

Non-marijuana user  238 (61.8%) 29 (12.1%)  
Former marijuana user 66 (17.7%) 33 (50%)  

Occasional marijuana user  44 (11.8%) 23 (52.3%)  
Frequent marijuana user 33 (8.8%) 24 (72.7%)  

*P-values were generated to compare characteristics of those who reported NMUPD in 
the past compared to those who never reported NMUPD. 
@ The percentages are relative to the total number of respondents. For example, there 
was a total of 234 female respondent, so the frequency will be 61.4% (234/381) 
#The percentages are relative to the number of respondents in each category. For 
example, there were 65 female students who reported NMUPD, and the total number of 
female respondents in the sample was 234, so the percentage will be 27.8% (65/234) 

 

Analysis According to History of NMUPD 

An analysis was performed to see the difference between students who 

reported nonmedical use of prescription drugs in the past compared to those who 

never used prescription drugs nonmedically (Table 13). There were no 

statistically significant differences by gender (p = 0.65), age (p = 0.26), type of 

degree (p = 0.95), years spent at UNM (p = 0.35), being a student at HSC (p = 

0.98), being a member of a sorority group (p = 0.25), and living on-campus (p = 

0.69). 

However, there were significant differences by race (p < 0.01). Non-

Hispanic Whites reported the highest NMUPD, (n = 65, 35.3%), followed by 

Hispanics (n = 31, 26.5%), other races (n = 8, 32%); and Native Americans (n = 

5, 21.7%). Asians or African Americans reported no use.   
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Tobacco use was also associated significantly with NMUPD (p < 0.01), 

with the highest frequency reported by current users (48.6%, n = 17) followed by 

former users (36.5%, n = 23), and lastly by non-tobacco users (24.4%, n = 6). 

Drinking alcohol was significantly associated with NMUPD (p < 0.01). As can be 

seen from Table 13, the frequency of nonmedical use of prescription drugs was 

highest among frequent drinkers 60.7% (n = 17), followed by former drinkers 

(45.8%, n = 11), occasional drinkers (32.1%, n = 68), and lastly non-drinkers 

(11.5%, n = 13). Marijuana use was also significantly associated with NMUPD (p 

< 0.01). The highest frequency of NMUPD was reported by frequent marijuana 

users 72.7% (n = 24), then by occasional marijuana users 52.3% (n = 23) 

followed by former marijuana users 50.0 % (n = 33), and the lowest frequency 

was reported by non- marijuana users 12.2 %( n = 29) (Table 13). 

Among those who reported NMUPD in their lifetime, 46.4% reported using 

them in the past 12 months. The average age for first-time use was 19.1 (SD = 

4.7, min = 12, max = 35). The average number of times a drug was used 

nonmedically in the last year was 4.2 (SD = 9.1) with a maximum use of 50 

times. 

Regarding specific prescription drugs, 60% reported using a painkiller, 

44.0% reported using a stimulant, and 35.3% reported using a depressant. A 

total of 40 students (35.7%) reported using at least two different types, and 13 

(11.6%) students reported using three types of prescription drugs. Regarding 

reasons for nonmedical use, 52.6% indicated self-medication, 32.8% to study for 

an exam, 5.1% to lose weight, and 27.6% to party with friends (Table 14).  
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Table 14 Analysis of students’ characteristics who reported NMUPD, 
specific prescription drug used, and reasons for nonmedical use 

Characteristic Absolute 
Number 

Frequency 
(%) relative 
to only those 
who reported 
NMUPD 
(n=112) 

Frequency 
(%) relative 
to the overall 
sample 
(n=391) 

Mean(SD) 

Used in the past 
12 months 

51 (46.4%) 13%  

Age at first use    19.1 (4.7) 
Number of times 
used 

   4.2 (9.1) 

               Nonmedical use of the specific prescription drug  
Painkillers 70 (60%) 18%  
Stimulants 51 (44%) 13%  
Depressants  41 (35.3%) 10.5%  
Using at least 2 
drugs 

40 (35.7%) 10.0%  

Using 3 drugs 13 (11.6%) 3.3%  
Reasons for nonmedical use 

Self-medication 61 (52.6%) 15.6%  
Study for an exam 38 (32.8%) 9.7%  
Lose weight 6 (5.2%) 1.5%  
Party with friends 32 (27.6%) 8.2%  
Other reasons 32 (27.6%) 8.2%  
 

An open-ended question was included for respondents to state any other 

reason for nonmedical use of prescription drugs. A total of 32 students provided 

other reasons for NMUPD. These reasons are listed in Table 15. The most 

common other reasons were to “go to sleep,” “to get high,” “to concentrate,” and 

“to try it out.” 
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Table 15 Other reasons for using NMUPD as provided by students’ words 

“To see if it would increase my ability to concentrate” 

“Recover from jetlag” 
“To enjoy being high, alone or with others” 
“In place of alcohol or other drug” 
“To relax my body and feel nothing, and to feel far away from the real world” 
“To go to sleep” 
“Took a Xanax from a friend during a panic attack after learning of the death of 
my partner” 
“Motivate me to do work” 
“Psychic masochism & spiritual attainment” 
“To quietly get high. No partying involved” 
“To get high” 
“I took a stimulant for fun, but not really in a party setting. I just took it and went 
about my day” 
“To focus on getting my 100-page paper done on time. I struggle with staying 
focus” 

“Going to see a movie” 
“Death of a relative” 
“Sleep” 
“An extra boost to get through a productive day” 
“Depression: I just wanted to sleep and forget everything” 
“Depression and personal gain” 
“Bored and stupid” 

“To help with sleep” 
“To go to bed” 
“Finish homework, stay awake for road trips” 
“To see if it was an interesting experience” 
“Had them left over and wanted to see what it was like” 
“To sleep” 

“I was angry and sad and I wanted to get revenge by showing the other person 
that they were not the only person that could hurt themselves” 
“music” 
“To try it out” 
“Leftover from surgery” 
“Fun” 
“To relax and fall asleep” 
“To relax and sleep” 
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Variables Related to the Reasoned Action Approach 

In this section, constructs related to the reasoned action approach were 

analyzed. The direct and belief-based measures for attitudes, perceived social 

norms, and perceived behavioral control were presented and described.   

 Intentions 

Intentions to avoid NMUPD were measured using a three-item question. 

All items were on 7-point scales ranging from -3 to +3; the greater the number, 

the higher the intentions to avoid NMUPD.  The means for these individual items 

in the overall sample were 2.3 (SD =1.4), 1.9 (SD = 1.8), and 2.3 (SD = 1.4). A 

total of 318 (81.3%) students agreed that they intended to avoid NMUPD, 293 

(74.9%) indicated that they were not willing to use prescription drugs for 

nonmedical reasons, and 322 (82.4%) indicated that they planned not to use 

prescription drugs for nonmedical reasons. The mean intention score from these 

three items was 2.2 (SD = 1.4). All the details are summarized in Table 16.  
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Table 16 Mean, SD, and relative frequency of students’ intentions to avoid 
NMUPD In the overall sample (N=391)  

Items 

     

Mean SD Absolute Number of Responses and Relative 
Frequencies (%) 

Strongly 
Disagree

 
 

(-3) 

 
 
 
 

(-2) 

 
 
 
 

(-1) 

Neither 
disagree 

nor 
agree 

(0) 

 
 
 
 

(+1) 

 
 
 
 

(+2) 

Strongly 
agree 

 
 

(+3) 

1. I intend to AVOID 
using prescription drugs 
for nonmedical purposes 
over the next 3 months. 

2.3 1.4 8 
(2.2) 

6 
(1.6)

6 
(1.6)

30 
(8.2) 

12 
(3.3)

49 
(13.3)

257 
(69.8) 

2. I am NOT willing to 
use prescription drugs 
for nonmedical purposes 
over the next 3 months. 

1.9 1.8 14 
(3.8) 

19 
(5.2)

10 
(2.7)

32 
(8.7) 

17 
(4.6)

38 
(10.3)

238 
(64.7) 

3. I plan to NOT use 
prescription drugs for 
nonmedical purposes 
over the next 3 months. 

2.3 1.4 9 
(2.5) 

7 
(1.9)

5 
(1.4)

25 
(6.8) 

16 
(4.4)

53 
(14.4)

253 
(68.8) 

Mean intention score    2.2 1.4  

Note: intention scale can range from -3 to +3. The question for these items was “Please 
choose the number that closely matches your level of agreement/disagreement with the 
following statements” 

The same analysis was done for the intervention and control groups 

separately. The means for these individual items in the intervention group were 

2.3 (SD =1.4), 1.9 (SD =1.8), and 2.3 (SD =1.4), and for the control group were 

2.3(SD = 1.4), 2.0(SD =1.7), and 2.3 (SD = 1.4) (Table 17).  

In the intervention group, 155 (82.5%) students agreed that they intended 

to avoid NMUPD in the next 3 months, 138 (73.4%) indicated that they were not 

willing to use prescription drugs for nonmedical reasons, and 155(82.5%) 

indicated that they planned not to use prescription drugs for nonmedical reasons.   

As many as 163(80.3%) students in the control group agreed that they intended 
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to avoid NMUPD in the next 3 months, 155(76.4%) indicated that they were not 

willing to use prescription drugs for nonmedical reasons, and 167 (82.3%) 

indicated that they planned not to use prescription drugs for nonmedical reasons 

(Table 17).  

The mean intention score for the three items was 2.2 (SD =1.4) for both 

groups. All the above details are summarized in Table 17.
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Table 17 Mean, SD, and Relative frequency of student’s intentions to avoid NMUPD in the control (n=176) 
and intervention groups (n =192) 

  Items 

     

Intervention

N= 176 

Control 

N= 192 

 

Absolute Number of Responses and Relative Frequencies (%) 

Strongly 
Disagree 

 
 

(-3) 

 
 
 
 

(-2) 

 
 
 
 

(-1) 

Neither 
disagree 

nor 
agree 

(0) 

 
 
 
 

(+1) 

 
 
 
 

(+2) 

Strongly 
agree 

 
 

(+3) 
 

Mean 

 

SD 

 

Mean

 

SD 

 

I 

 

C 

 

I 

 

C 

 

I 

 

C 

 

I 

 

C 

 

I 

 

C 

 

I 

 

C 

 

I 

 

C 

1. I intend to AVOID using 
prescription drugs for 
nonmedical purposes over 
the next 3 months. 

2.3 1.4 2.3 1.4 3 
(1.7) 

5 
(2.6) 

4 
(2.3) 

2 
(1.0) 

3 
(1.7) 

3 
(1.6) 

11 
(6.3) 

19 
(9.9) 

6 
(3.4)

6 
(3.3) 

26 
(14.8) 

23 
(12.0) 

123 
(69.9)

134 
(69.8) 

2. I am NOT willing to use 
prescription drugs for 
nonmedical purposes over 
the next 3 months. 

1.9 1.8 2.0 1.7 8 
(4.6) 

6 
(3.1) 

9 
(5.1) 

10 
(5.2) 

5 
(2.8) 

5 
(2.6) 

16 
(9.1) 

16 
(8.3) 

5 
(2.8)

12 
(6.3) 

19 
(10.8) 

19 
(9.9) 

114 
(64.8)

124 
(64.6) 

3. I plan to NOT use 
prescription drugs for 
nonmedical purposes over 
the next 3 months. 

2.3 1.4 2.3 1.4 4 
(2.3) 

5 
(2.6) 

4 
(2.3) 

3 
(1.6) 

3 
(1.7) 

2 
(1.0) 

10 
(5.7) 

15 
(7.8) 

7 
(4.0)

9 
(4.7) 

28 
(15.9) 

25 
(13.0) 

120 
(68.2)

133 
(69.3) 

The mean intention score   2.2 1.4 2.2 1.4  

I: Intervention group 
C: Control group  

Note: Intention scale can range from -3 to +3. The question for these items was “Please choose the number that closely 
matches your level of agreement/disagreement with the following statements”
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Attitudes (Direct and Belief-Based Measures) 

Attitudes were measured directly using a 6-item question of two extreme 

evaluative scales with 7-point alternatives. The first three items were used to 

measure experiential attitudes [ (irritating (-3) to relaxing (+3), unenjoyable (-3) to 

enjoyable (+3), and unpleasant (-3) to pleasant (+3)] while the next 3 items were 

used to evaluate instrumental attitudes [(bad (-3) to good (+3), irresponsible (-3) 

to responsible (+3), and harmful (-3) to not-harmful (+3)].  

In the overall sample, students on average considered the use of 

prescription drugs for nonmedical purposes to be irritating (mean = -0.78, SD 

=1.7), unpleasant (mean = -0.82, SD = 1.7), unenjoyable (mean = -0.80, SD 

=1.7), bad (mean = -1.5, SD = 1.6), harmful (mean = -1.8, SD = 1.4), and 

irresponsible (mean = -1.8, SD = 1.4). The mean attitude score from those six 

items was   -1.3 (SD =1.4, min = -3, max = 2.7) (Table 18). Generally speaking, 

students had negative attitudes toward the NMUPD. 

In the overall sample (N= 391), 16.6 % of the students considered the 

nonmedical use of prescription drugs to be relaxing, pleasant, and enjoyable. 

While only 9.2 % of the respondents considered the nonmedical use of 

prescription drugs to be good, 7.4% did not consider NMUPD to be harmful, and 

5.6% considered NMUPD to be responsible (Table 18).  
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Table 18 Mean, SD, and relative frequency of students’ attitudes (direct measures) toward NMUPD in the 
overall sample (N= 391) 

 Absolute number of responses and relative frequencies (%) 

Items Mean SD 
Irritating 

(-3) -2 -1 0 1 2 
Relaxing 

(3) 

Irritating-Relaxing -0.78 1.7 
96 

(25.8) 
39 

(10.5) 
38 

(10.2) 
134 

(36.0) 
32 

(8.6) 
17 

(4.6) 
16 

(4.3) 

   Unpleasant (-3) -2 -1 0 1 2 Pleasant (3) 

Unpleasant - Pleasant -0.82 1.7 
101 

(27.2) 
35 

(9.4) 
44 

(11.8) 
127 

(34.1) 
32 

(8.6) 
20 

(5.4) 
13 

(3.5) 

   
Unenjoyable 

(-3) -2 -1 0 1 2 Enjoyable (3) 

Unenjoyable -
Enjoyable -0.80 1.7 101(27.2) 

34 
(9.1) 

40 
(10.8) 

132 
(35.5) 

28 
(7.5) 

24 
(6.5) 

13 
(3.5) 

   
Bad 
(-3) -2 -1 0 1 2 Good (3) 

Bad- Good -1.5 1.6 
151 

(40.6) 
62 

(16.7) 
49 

(13.2) 
74 

(19.9) 
18 

(4.8) 
9 

(2.4) 
9 

(2.4) 

   
Harmful 

(-3) -2 -1 0 1 2 
Not harmful 

(3) 

Harmful- Not harmful -1.8 1.4 
169 

(45.4) 
74 

(19.9) 
48 

(12.9) 
52 

(14.0) 
18 

(4.8) 
8 

(2.2) 
3 

(0.8) 

   Irresponsible(-3) -2 -1 0 1 2 
Responsible 

(3) 

Irresponsible- 
Responsible -1.8 1.4 

184 
(49.5) 

56 
(15.1) 

43 
(11.6) 

67 
(18.0) 

14 
(3.8) 

7 
(1.9) 

1 
(0.3) 

Mean attitude score -1.3 1.4  
Note: Attitudes’ scale can range from -3 to +3, the question for these items was “I consider the use of prescription drugs for 
nonmedical purposes to be:…
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The same analysis was conducted for the intervention and control groups 

separately. Students in the intervention group, on average, considered the use of 

prescription drugs for nonmedical purposes to be irritating (mean = -0.92, SD = 

1.7, n = 179), unpleasant (mean = -1.0, SD = 1.7, n = 179), unenjoyable (mean = 

-1.0, SD = 1.7, n = 179), bad (mean = -1.7, SD = 1.5, n = 179), harmful (mean = -

1.9, SD = 1.5, n = 179), and irresponsible (mean = -1.9, SD = 1.4, n = 179) 

(Table 19). 

 Students in the control group, on average, also considered the use of 

prescription drugs for nonmedical purposes to be irritating (mean = -0.65 , SD 

=1.7, n = 193), unpleasant (mean =   -0.64, SD = 1.7, n = 193), unenjoyable 

(mean = -0.56, SD = 1.7, n = 193), bad (mean = -1.3, SD = 1.7, n = 193), harmful 

(mean = -1.7, SD = 1.4, n = 193), and irresponsible (mean = -1.7, SD = 1.4, n = 

193) (Table 20).The mean direct attitude score for the intervention group was -

1.4 (SD = 1.4) while for the control group was -1.1 (SD = 1.4) (Table 19 & Table 

20).   
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Table 19 Mean, SD, and relative frequency of Students’ Attitudes (direct measures) toward NMUPD in the 
intervention group (N= 179) 

 Absolute number of responses and relative frequencies (%) 

Items  Mean SD 
Irritating 

(-3) -2 -1 0 1 2 
Relaxing 

(3) 

Irritating-Relaxing   -0.92 1.7 
54 

(30.2) 
17 

(9.5) 
14 

(7.8) 
66 

(36.9) 
15 

(8.4) 
8 

(4.5) 
5 

(2.8) 

   
Unpleasant 

(-3) -2 -1 0 1 2 
Pleasant 

(3) 

Unpleasant - Pleasant -1.0 1.7 
60 

(33.5) 
18 

(10.1) 
13 

(7.3) 
58 

(32.4) 
16 

8.9) 
12 

(6.7) 
2 

(1.1) 

   
Unenjoyable 

(-3) -2 -1 0 1 2 
Enjoyable 

(3) 

Unenjoyable -Enjoyable -1.0 1.7 

60 
(33.5) 

18 
(10.1) 

15 
(8.4) 

60 
(33.5) 

10 
(5.6) 

14 
(7.8) 

2 
(1.1) 

   
Bad 
(-3) -2 -1 0 1 2 Good (3) 

Bad- Good -1.7 1.5 
81 

(45.3) 
31 

(17.3) 
19 

(10.6) 
35 

(19.6) 
7 

(3.9) 
4 

(2.2) 
2 

(1.1) 

   
Harmful 

(-3) -2 -1 0 1 2 

Not 
harmful 

(3) 

Harmful- Not harmful   -1.9 1.5 
91 

(50.8) 
32 

(17.9) 
20 

(11.2) 
21 

(11.7) 
10 

(5.6) 
3 

(1.7) 
2 

(1.1) 

   
Irresponsible 

(-3) -2 -1 0 1 2 
Responsible

(3) 

Irresponsible- Responsible  -1.9 1.4 
92 

(51.4) 
28 

(15.6) 
16 

(8.9) 
32 

(17.9) 
8 

(4.5) 
3 

(1.7) 
0 

(0) 
Mean attitude score -1.4 1.4  
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Table 20 Mean, SD, and relative frequency of students’ attitudes (direct measures) toward NMUPD in the 
control group (N= 193) 

 Absolute number of responses and relative frequencies (%) 

Items  Mean SD 
Irritating 

(-3) -2 -1 0 1 2 
Relaxing 

(3) 

Irritating-Relaxing   -0.65 1.7 
42 

(21.8) 
22 

(11.4) 
24 

(12.4) 
68 

(35.2) 
17 

(8.8) 
9 

(4.7) 
11 

(5.7) 

   
Unpleasant 

(-3) -2 -1 0 1 2 Pleasant (3) 

Unpleasant - Pleasant -0.64 1.7 
41 

(24.2) 
17 

(8.8) 
31 

(16.1) 
69 

(35.8) 
16 

(8.3) 
8 

(4.2) 
11 

(5.7) 

   
Unenjoyable 

(-3) -2 -1 0 1 2 
Enjoyable 

(3) 

Unenjoyable -Enjoyable -0.56 1.7 
41 

(21.2) 
16 

(8.3) 
25 

(13.0) 
72 

(37.3) 
18 

(9.3) 
10 

(5.2) 
11 

(5.7) 

   
Bad 
(-3) -2 -1 0 1 2 Good (3) 

Bad- Good -1.3 1.7 
70 

(36.3) 
31 

(16.1) 
30 

(15.5) 
39 

(20.0) 
11 

(5.7) 
5 

(2.6) 
7 

(3.6) 

   
Harmful 

(-3) -2 -1 0 1 2 
Not harmful 

(3) 

Harmful- Not harmful   -1.7 1.4 
78 

(40.4) 
42 

(21.8) 
28 

(14.5) 
31 

(16.1) 
8 

(4.2) 
5 

(2.6) 
1 

(0.5) 

   
Irresponsible 

(-3) -2 -1 0 1 2 
Responsible 

(3) 

Irresponsible- Responsible  -1.7 1.4 
92 

(47.7) 
28 

(14.5) 
27 

(14.0) 
35 

(18.1) 
6 

(3.1) 
4 

(2.1) 
1 

(0.5) 
Mean attitude score  -1.1 1.4  
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Students’ attitudes toward NMUPD were also assessed through 

behavioral beliefs.  Eight behavioral beliefs were used to assess students’ 

attitudes on a 7-point scale ranging from 1 to 7. Overall, respondents   did not 

believe that the nonmedical use of prescription drugs would help them stay 

focused and improve their grades (mean = 2.6, SD = 1.8), lose weight (mean = 

3.0, SD =1.6), get high (mean = 3.3, SD =1.9), or feel more socially accepted 

(mean = 2.2, SD = 1.5). On the other hand, they feared that the nonmedical use 

of prescription drugs can cause them physical problems (mean = 5.5, SD = 1.5), 

mental health problems (mean = 5.2, SD = 1.6), addiction (mean =5.3, SD =1.7), 

and get them arrested (mean = 4.9, SD = 1.8) (Table 21) 
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Table 21 Mean, SD, and relative frequency of students’ behavioral belief strength (bi) regarding NMUPD in 
the overall sample (N= 373)  

Note: Behavioral belief strength can range from 1 to 7. The question for these items was “Using prescription drugs for 
nonmedical purposes will:” 

  Absolute Number of Responses and Relative Frequencies (%) 

Behavioral Belief 
Strength (bi) 

Mean SD Strongly 

Disagree 

(1) 

 

 

(2) 

 

 

(3) 

Neither  
disagree 
nor agree 

(4) 

 

 

(5) 

 

 

(6) 

Strongly 

agree 

(7) 

Help me stay 
focused and 
improve my 
grades 

2.6 1.8 146 
(39.1) 

83 
(22.3) 

20 
(5.4) 

51 
(13.7) 

44 
(11.8) 

19 
(5.1) 

10 
(2.7) 

Cause me 
physical health 
problems 

5.5 1.5 14 
(3.8) 

8 
(2.1) 

15 
(4.0) 

44 
(11.8) 

70 
(18.8) 

105 
(28.2) 

117 
(31.4) 

Cause me mental 
health problems 

5.2 1.6 17 
(4.6) 

16 
(4.3) 

19 
(5.1) 

51 
(13.7) 

75 
(20.1) 

97 
(26.0) 

98 
(26.3) 

Cause me to be 
addicted 

5.3 1.7 23 
(6.2) 

17 
(4.6) 

12 
(3.2) 

44 
(11.8) 

62 
(16.6) 

109 
(29.2) 

106 
(28.4) 

Get me arrested 4.9 1.8 25 
(6.7) 

20 
(5.4) 

25 
(6.7) 

69 
(18.5) 

68 
(18.2) 

75 
(20.1) 

91 
(24.4) 

Help me lose 
weight  

3.0 1.6 93 
(24.9) 

79 
(21.2) 

33 
(8.9) 

98 
(26.3) 

45 
(12.1) 

21 
(5.6) 

4 
(1.1) 

Help me get high 
and party  

3.3 1.9 100 
(26.8) 

67 
(18.0) 

16 
(4.3) 

85 
(22.8) 

50 
(13.4) 

37 
(9.9) 

18 
(4.8) 

Make me feel 
more socially 
accepted by my 
group   

2.2 1.5 180 
(48.3) 

76 
(20.4) 

21 
(5.6) 

62 
(16.6) 

22 
(5.9) 

10 
(2.7) 

2 
(0.54) 
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Students in the intervention group did not believe that the nonmedical use 

of prescription drugs would help them stay focused and improve their grades 

(mean = 2.5, SD = 1.8), lose weight (mean = 2.9, SD =1.7), get high and to party 

(mean =3.2, SD =2.0), or feel more socially accepted (mean = 2.2, SD =1.6). On 

the other contrary, they feared that the nonmedical use of prescription drugs can 

cause them physical problems (mean = 5.6, SD =1.5), mental health problems 

(mean = 5.3, SD = 1.6), addiction (mean =5.3, SD =1.7), and get them arrested 

(mean = 5.0, SD =1.8) (Table 22).  

Students in the control group did not believe that the nonmedical use of 

prescription drugs would help them stay focused and improve their grades (mean 

= 2.7, SD = 1.8), lose weight (mean =3.1, SD =1.6) get high and to party (mean 

=3.3, SD = 1.8), or feel more socially accepted (mean =2.2, SD =1.5). On the 

contrary, they feared that the nonmedical use of prescription drugs can cause 

them physical problems (mean = 5.4, SD =1.6), mental health problems (mean 

=5.2, SD =1.7), addiction (mean = 5.3, SD = 1.7), and get them arrested (mean = 

4.9, SD = 1.8) (Table 22). 
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Table 22 Mean, SD, and relative frequency of students’ behavioral belief strength (bi) regarding NMUPD in 
the intervention group (n= 179) and control group (n= 194) 

Note: “I” stands for intervention and “C” for control Note: Behavioral belief strength can range from 1 to 7. The question for these items 
was “Using prescription drugs for nonmedical purposes will: 

  Absolute Number of Responses and Relative Frequencies (%) 

Behavioral 
Belief 
Strength (bi) 

Intervention Control Strongly 

Disagree 

(1) 

 

 

(2) 

 

 

(3) 

Neither  
disagree 

nor 
agree 

(4) 

 

 

(5) 

 

 

(6) 

Strongly 

agree 

(7) 

 Mean SD Mea
n 

SD I C I C I C I C I C I C I C 

Help me stay 
focused and 
improve my 
grades 

 
2.5 

 
1.8 

 
2.7 

 
1.8 73 

(40.8) 
73 
(37.6) 

44 
(24.6) 

39 
(20.1) 

4 
(2.2) 

16 
(8.3) 

25 
(14.0) 

26 
(13.4) 

20 
(11.2) 

24 
(12.4) 

8 
(4.5) 

11 
(5.7) 

5 
(2.8) 

5 
(2.6) 

Cause me 
physical health 
problems 

5.6 
 

 
1.5 

5.4 1.6 
5 
(2.8) 

9 
(4.6) 

2 
(1.1) 

6 
(3.1) 

9 
(5.0) 

6 
(3.1) 

25 
(14.0) 

19 
(9.8) 

29 
(16.2) 

41 
(21.1) 

49 
(27.4) 

56 
(28.9
) 

60 
(33.5) 

57 
(29.4
) 

Cause me 
mental health 
problems 

5.3 1.6 5.2 1.7 
7 
(3.9) 

10 
(5.2) 

7 
(3.9) 

9 
(4.6) 

10 
(5.6) 

9 
(4.6) 

25 
(14.0) 

26 
(13.4) 

31 
(17.3) 

44 
(22.7) 

49 
(27.4) 

48 
(24.7
) 

50 
(27.9) 

48 
(24.7
) 

Cause me to be 
addicted 

5.3 1.7 5.3 1.7 12 
(6.7) 

11 
(5.7) 

7 
(3.9) 

10 
(5.2) 

4 
(2.2) 

8( 
4.1) 

19 
(10.6) 

25 
(12.9) 

32 
(17.9) 

30 
(15.5) 

55 
(30.7) 

54 
(27.8
) 

50 
(27.9) 

56 
(28.9
) 

Get me arrested 5.0 1.8 4.9 1.8 10 
(5.6) 

15 
(7.7) 

10 
(5.6) 

10 
(5.2) 

12 
(6.7) 

13 
(6.7) 

35 
(19.6) 

34 
(17.5) 

29 
(16.2) 

39 
(20.1) 

38 
(21.2) 

37 
(19.1
) 

45 
(25.1) 

46 
(23.7
) 

Help me lose 
weight  

2.9 1.7 3.1 1.6 53 
(29.6) 

40 
(20.6) 

39 
(21.8) 

40 
(20.6) 

10 
(5.6) 

23 
(11.9) 

44 
(24.6) 

54 
(27.8) 

21 
(11.7) 

24 
(12.4) 

11 
(6.2) 

10 
(5.2) 

1 
(0.6) 

3 
(1.6) 

Help me get 
high and party  

3.2 2.0 3.3 1.8 51 
(28.5) 

49 
(25.3) 

33 
(18.4) 

34 
(17.5) 

8 
(4.5) 

8 
(4.1) 

35 
(19.6) 

50 
(25.8) 

22 
(12.3) 

28 
(14.4) 

20 
(11.2) 

17 
(8.8) 

10 
(5.6) 

8 
(4.1) 

Make me feel 
more socially 
accepted by my 
group   

2.2 1.6 2.2 1.5 
92 
(51.4) 

88 
(45.4) 

31 
(17.3) 

45 
(23.2) 

14 
(7.8) 

7 
(3.6) 

23 
(12.9) 

39 
(20.1) 

12 
(6.7) 

10 
(5.2) 

5 
(2.8) 

5 
(2.6) 

2 
(1.1) 

0 
(0) 
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In the combined sample, students rated two behavioral outcomes as good: 

stay focused and improve their grades (mean = 5.5, SD = 1.4, range 1 to 7) and 

losing weight (mean = 4.2, SD = 1.6, range 1 to 7). The remaining items were 

generally rated as bad, including having physical health problems (mean = 2.3, 

SD = 1.4, range 1 to 7), having mental health problems (mean = 2.1, SD = 1.4, 

range 1 to 7), developing addiction (mean = 1.8, SD = 1.3, range 1 to 7), getting 

arrested (mean = 1.8, SD = 1.6, range 1 to 7), getting high and to party (mean = 

2.9, SD = 1.6, range 1 to 7), and being socially acceptable by group (mean = 3.7, 

SD = 1.7, range 1 to 7) (Table 23).    
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Table 23 Mean, SD, and relative frequency of students’ behavioral outcome evaluations (ei) in the overall 
sample (N=373) 

Note: Outcome evaluation can range from 1 to 7. The question for these items was “Generally speaking, how good or bad do you feel 
about the following outcomes?”  

 

  Absolute Number of Responses and Relative Frequencies 
(%) 

Behavioral Outcome evaluations 
(ei) 

Mean SD Extremely 
bad 
(1) 

 
 
(2) 

 
 
(3) 

Neutral 
 
(4) 

 
 
(5) 

 
 
(6) 

Extremely 
good 
(7) 

Stay focused and improve my grades 5.5 1.4 14 
(3.8) 

13 
(3.5) 

17 
(4.6) 

43 
(11.6) 

52 
(14.0) 

116 
(31.2) 

117 
(31.5) 

Have physical health problems 2.3 1.4 147 
(39.5) 

110 
(29.6) 

37 
(10.0) 

51 
(13.7) 

11 
(3.0) 

11 
(3.0) 

5 
(1.3) 

Have mental health issues 2.1 1.4 170 
(45.7) 

102 
(27.4) 

24 
(6.5) 

55 
(14.8) 

8 
(2.2) 

8 
(2.2) 

5 
(1.3) 

Develop addiction   1.8 1.3 220 
(59.1) 

77 
(20.7) 

15 
(4.0) 

42 
(11.3) 

6 
(1.6) 

8 
(2.2) 

4 
(1.1) 

Get arrested 1.8 1.6 232 
(62.4) 

65 
(17.5) 

21 
(5.7) 

41 
(11.0) 

4 
(1.1) 

4 
(1.1) 

5 
(1.3) 

Lose weight  4.2 1.6 31 
(8.3) 

30 
(8.1) 

32 
(8.6) 

138 
(37.1) 

64 
(17.2) 

51 
(13.7) 

26 
(7.0) 

Get  high and enhance my partying 
experience  

2.9 1.6 111 
(28.8) 

55 
(14.8) 

40 
(10.8) 

109 
(29.3) 

42 
(11.3) 

11 
(3.0) 

4 
(1.1) 

Feel more socially accepted by my 
group    

3.7 1.7 66 
(17.7) 

38 
(10.2) 

30 
(8.1) 

128 
(34.4) 

55 
(14.8) 

41 
(11.0) 

14 
(3.8) 
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The same trend was observed in the intervention group. Students rated 

two behavioral outcomes as good: stay focused and improve their grades (mean 

= 5.4, SD = 1.7, range 1 to 7) and losing weight (mean = 4.1, SD = 1.6, range 1 

to 7). The remaining items were generally rated as bad, including having physical 

health problems (mean = 2.1, SD = 1.3, range 1 to 7), having mental health 

problems (mean = 2.0, SD = 1.3, range 1 to 7), developing addiction (mean = 

1.8, SD = 1.3, range 1 to 7), getting arrested (mean = 1.7, SD = 1.2, range 1 to 

7), getting high and to party (mean = 2.8, SD = 1.6, range 1 to 7) and being 

socially acceptable by their group (mean = 3.5, SD = 1.8, range 1 to 7) (Table 

24).  

In addition, in the control group, students rated two behavioral outcomes 

as good: stay focused and improve their grades (mean = 5.5, SD = 1.5, range 1 

to 7) and losing weight (mean = 4.2, SD = 1.5, range 1 to 7). The remaining items 

were generally rated as bad, including having physical health problems (mean = 

2.4, SD = 1.5, range 1 to 7), having mental health problems (mean = 2.2 , SD = 

1.5, range 1 to 7), developing addiction (mean = 1.9 , SD = 1.4, range 1 to 7) 

,getting arrested (mean = 1.9 , SD = 1.4, range 1 to 7), getting high and to party 

(mean = 3.0, SD = 1.6, range 1 to 7), and being socially acceptable by their 

group (mean = 3.8, SD = 1.6, range 1 to 7) (Table 24).  
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Table 24 Mean, SD, and relative frequency of students’ behavioral outcome evaluations (ei) in the 
intervention (n=179) and control group (n =193) 

Note: “I” stands for intervention and “C” for control.  Note: Outcome evaluation can range from 1 to 7. The question for these items was 
“Generally speaking, how good or bad do you feel about the following outcomes?”  

  Absolute Number of Responses and Relative Frequencies (%) 
Behavioral 
Outcome 
evaluations (ei) 

Interventio

n 

Control Extremely 
bad 
(1) 

 
 
(2) 

 
 
(3) 

Neutral 
 
(4) 

 
 
(5) 

 
 
(6) 

Extremel
y good 
 
(7) 

 Mean SD Mea
n 

SD I C I C I C I C I C I C I C 

Stay focused 
and improve my 
grades 

5.4 1.7 5.5 1.5 10 
(5.6) 

4 
(2.1) 

6 
(3.4) 

7 
(3.6) 

6 
(3.4) 

11 
(5.7) 

20 
(11.2) 

23 
(11.9) 

27 
(15.1
) 

25 
(13.0
) 

57 
(31.8
) 

59 
(30.1
) 

53 
(29.
6) 

64 
(33.2
) 

Have physical 
health problems 

2.1 1.3 2.4 1.5 76 
(42.5) 

71 
(36.8) 

50 
(27.9) 

60 
(31.1) 

18 
(10.1) 

19 
(9.8) 

26 
(14.5) 

25 
(13.0) 

4 
(2.2) 

7 
(3.6) 

5 
(2.8) 

6 
(3.1) 

0 
(0) 

5 
(2.6) 

Have mental 
health issues 

2.0 1.3 2.2 1.5 87 
(48.6) 

83 
(43.0) 

45 
(25.1) 

57 
(29.5) 

13 
(7.3) 

11 
(5.7) 

27 
(15.1) 

28 
(14.5) 

3 
(1.7) 

5 
(2.6) 

3 
(1.7) 

5 
(2.6) 

1 
(0.6) 

4 
(2.1) 

Develop 
addiction   

1.8 1.3 1.9 1.4 107 
(59.8) 

113 
(58.6) 

35 
(19.6) 

42 
(21.8) 

8 
(4.5) 

7 
(3.6) 

23 
(12.9) 

19 
(9.8) 

2 
(1.1) 

4 
(2.1) 

3 
(1.7) 

5 
(2.6) 

1 
(0.6) 

3 
(1.6) 

Get arrested 1.7 1.2 1.9 1.4 117 
(65.4) 

115 
(59.6) 

30 
(16.8) 

35 
(18.1) 

9 
(5.0) 

12 
(6.2) 

19 
(10.6) 

22 
(11.4) 

1 
(0.6) 

3 
(1.6) 

1 
(0.6) 

3 
(1.6) 

2 
(1.1) 

3 
(1.6) 

Lose weight  4.1 1.6 4.2 1.5 19 
(10.6) 

12 
(6.2) 

13 
(7.3) 

17 
(8.8) 

15 
(8.4) 

17 
(8.8) 

65 
(36.3) 

73 
(37.8) 

31 
(17.3
) 

33 
(17.1
) 

24 
(13.4
) 

27 
(14.0
) 

12 
(6.7) 

14 
(7.3) 

Get  high and 
enhance my 
partying 
experience  

2.8 1.6 3.0 1.6 61 
(34.1) 

50 
(25.9) 

23 
(12.9) 

32 
(16.6) 

19 
(10.6) 

21 
(10.9
) 

54 
(30.2) 

55 
(28.5) 

14 
(7.8) 

28 
(14.5
) 

6 
(3.4) 

5 
(2.6) 

2 
(1.1) 

2 
(1.0) 

Feel more 
socially 
accepted by my 
group    

3.5 1.8 3.8 1.6 40 
(22.4) 

26 
(13.5) 

18 
(10.1) 

20 
(10.4) 

15 
(8.4) 

15 
(7.8) 

55 
(30.7) 

73 
(37.8) 

25 
(14.0
) 

30 
(15.5
) 

20 
(11.2
) 

21 
(10.9
) 

6 
(3.4) 

8 
(4.2) 



 
 

156 
 

The behavioral strength and outcome evaluation products (biei) were 

generated after multiplying each behavioral belief strength with the 

corresponding attribute evaluation. The product (biei) mean for the overall sample 

(N = 372) was 10.9 (SD = 10.9, range 1 – 29), for the intervention group (N= 179) 

was 10.4 (SD = 4.8, range 1-29), and for the control group (N=193) was 11.4 (SD 

= 5.2, range 2.4 to 28.8) (Table 25). These numbers indicate that students 

generally have negative attitudes toward NMUPD. 
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Table 25 Behavioral belief strength and outcome evaluation product (belief-evaluation product) (biei) for the 
overall sample, Intervention and control groups  

 Overall sample (biei) Intervention (biei) Control (biei) 
Behavioral belief  N Mean SD Range N Mean SD Range N Mean SD Range 
1.Stay focused and 
improve my grades 

372 14.6 11.3 1 - 49 179 14.0 11.0 1 - 49 193 15.2 11.6 1 - 49 

2.Have physical 
health problems 

372 11.9 8.5 1 - 49 179 11.5 7.6 1 - 42 193 12.3 9.2 1 - 49 

3.Have mental 
health issues 

372 10.7 8.2 1 - 49 179 10.5 7.7 1 - 49 193 11.0 8.8 1 - 49 

4.Develop addiction   372 9.6 8.1 1 - 49 179 9.4 7.3 1 - 49 193 9.7 8.8 1 - 49 
5.Get arrested 372 8.6 7.2 1 - 49 179 8.2 6.4 1 - 49 193 8.9 8.0 1 - 49 
6.Lose weight  372 12.8 9.3 1- 42 179 12.1 9.3 1- 42 193 13.5 9.3 1- 42 
7.Get  high and 
enhance my 
partying experience  

372 10.6 9.4 1 - 49 179 9.9 9.1 1 - 42 193 11.2 9.6 1 - 49 

8.Feel more socially 
accepted by my 
group    

372 8.7 7.7 1-36 179 8.2 7.7 1-36 193 9.1 7.7 1-36 

Overall mean  372 10.9 5.1 1-29 179 10.4 4.8 1-29 193 11.4 5.2 2.4-
28.8 

Note: Belief strength and outcome evaluation can range from 1 to 7, and the possible range for the belief-evaluation product 
(biei) is 1 to 49 
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Perceived Norms 

The direct measures of perceived norms were evaluated using four items 

(range: -3 to +3). The first two items represented injunctive norms and the 

second two items descriptive norms.  The average perceived norm score across 

these four items in the overall sample was 1.8 (SD=1.2) (Table 26), in the 

intervention group was 1.5 (SD=1.5); and in the control group was 1.2 (SD = 1.6) 

(Table 27).  

In the overall sample, 319 (81.6%) students believed that important people 

to them think that they should not use prescription drugs for nonmedical reasons 

(mean = 2.1, SD = 1.3, range +3 to -3, and 314 (80.3%) believed that people 

whose opinion they valued would not approve their NMUPD (mean = 2.0, SD = 

1.4). A total of 296 respondents (75.7%) agreed that people whom they respect 

and admire do not use prescription drugs for nonmedical reasons (mean = 1.9, 

SD = 1.4 and 254 (65%) agreed that people like them do not use prescription 

drugs for nonmedical reasons (mean = 1.3, SD = 1.6) (Table 26).    
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Table 26 Mean, SD, and relative frequency of direct measures of perceived norms in the overall sample (N= 
364)  

   Absolute Number of Responses and Relative Frequencies (%) 

 Mean SD Strongly 
Disagree 

(-3) 

 
 

(-2) 

 
 

(-3) 

Neither  
disagree 

nor 
agree 

(0) 

 
 

(1) 

 
 

(2) 

Strongly 
agree 

(3) 

1.Most people who are 
important to me think I 
should NOT use 
medications for 
nonmedical purposes 

2.1 1.3 6 
(1.7) 

5 
(1.4) 

7 
(1.9) 

27 
(7.4) 

45 
(12.4) 

77 
(21.2) 

197 
(54.1) 

2. Most people whose 
opinions I value would 
NOT  approve my using 
of medications for 
nonmedical purposes: 

2.0 1.4 5 
(1.4) 

9 
(2.5) 

14 
(3.9) 

22 
(6.0) 

46 
(12.6) 

78 
(21.4) 

190 
(52.2) 

3. Most people whom I 
respect and admire DO 
NOT use medications 
for nonmedical 
purposes: 

1.9 1.4 
5 
(1.4) 

5 
(1.4) 

16 
(4.4) 

42 
(11.5) 

33 
(9.1) 

75 
(20.6) 

188 
(51.7) 

4. Most people, like me, 
DO NOT use 
medications for 
nonmedical purposes 

1.3 1.6 9 
(2.5) 

12 
(3.3) 

27 
(7.4) 

62 
(17.0) 

52 
(14.3) 

93 
(25.6) 

109 
(30.0) 

Mean perceived norm 1.8 1.2  
Note: The first two items reflect injunctive norms and the next 2 items reflect descriptive norms. Possible range is from -3 to 
+3  
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In the intervention group, 157 (83.5) students believed that important 

people to them think that they should not use prescription drugs for nonmedical 

reasons (mean = 2.2, SD=1.3) and 151 (80.3%) believed that people whose 

opinion they valued would not approve their NMUPD (mean = 2.0, SD = 1.4). A 

total of 147 (78.2%) agreed that people whom they respect and admire do not 

use prescription drugs for nonmedical reasons (mean = 2.1, SD =1.3) and 128 

(68.1%) agreed that people like them do not use prescription drugs for 

nonmedical reasons (mean = 1.5, SD = 1.5) (Table 27).    

In the control group, 162 (79.8%) students believed that important people 

to them think that they should not use prescription drugs for nonmedical reasons 

(mean = 2.0, SD=1.4 ) and 163 (80.3%)  believed that people whose opinion they 

valued would not approve their NMUPD (mean = 1.9, SD = 1.4 ). A total of 149 

(73.4%) agreed that people whom they respect and admire do not use 

prescription drugs for nonmedical reasons (mean = 1.8, SD = 1.5) and 126 

(62.1%) agreed that people like them do not use prescription drugs for 

nonmedical reasons (mean = 1.2, SD = 1.6) (Table 27) 
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Table 27  Mean, SD, and relative frequency of direct measures of perceived norms in the intervention (n = 
175) and control groups (n = 189).  

   Absolute Number of Responses and Relative Frequencies (%) 
 Intervention Control Strongly 

Disagree 
(-3) 

 
 

(-2) 

 
 

(-1) 

Neither  
disagree 
nor agree 

(0) 

 
 

(1) 

 
 

(2) 

Strongly 
agree 

(3) 

 Mean SD Mean SD I C I C I C I C I C I C I C 

1.Most people who 
are important to me 
think I should NOT 
use medications for 
nonmedical 
purposes 

2.2 1.3 2 1.4 
4 

(2.3) 
2 

(1.1) 
0 

(0) 
5 

(2.7) 
4 

(2.3) 
3 

(1.6) 
10 

(5.7) 
17 

(9.0) 
21 

(12.0) 
24 

(12.7) 
36 

(20.6) 
41 

(21.7) 
100 

(57.1) 
97 

(51.3)

2. Most people 
whose opinions I 
value would NOT  
approve my using of 
medications for 
nonmedical 
purposes 

2.0 1.4 1.9 1.4 
3 

(1.7) 
2 

(1.1) 
3 

(1.7) 
6 

(3.2) 
7 

(4.0) 
7 

(3.7) 
11 

(6.3) 
11 

(5.8) 
18 

(10.3) 
28 

(14.8) 
37 

(21.1) 
41 

(21.7) 
96 

(54.9) 
94 

(49.7)

3. Most people 
whom I respect and 
admire DO NOT use 
medications for 
nonmedical 
purposes 

2.1 1.3 1.8 1.5 
2 

(1.1) 
3 

(1.6) 
0 

(0) 
5 

(2.7) 
8 

(4.6) 
8 

(4.2) 
18 

(10.3) 
24 

(12.7) 
15 

(8.6) 
18 

(9.5) 
36 

(20.6) 
39 

(20.6) 
96 

(54.9) 
92 

(48.7)

4. Most people, like 
me, DO NOT use 
medications for 
nonmedical 
purposes 

1.5 1.5 1.2 1.6 
3 

(1.7) 
6 

(3.2) 
4 

(2.3) 
8 

(4.2) 
14 

(8.00) 
13 

(6.9) 
26 

(14.9) 
36 

(19.1) 
24 

(13.7) 
28 

(14.8) 
43 

(24.6) 
50 

(26.5) 
61 

(34.9) 
48 

(25.4)

Mean perceived 
norm score 

1.5 1.5 1.2 1.6  

Note: “I” stands for intervention and “C” for control. Possible range from -3 to +3  
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Perceived norms were also assessed through normative beliefs and 

motivation to comply using four items each.  Normative belief strengths were 

assessed on a scale ranging from -3 to +3, and motivation to comply on a scale 

ranging from 1 to 7.  

  In the overall sample (N= 301), 82.6 % of students agreed that their HCPs 

would not approve their NMUPD (mean = 2.3, SD = 1.5, range: -3 to +3). The 

majority also agreed that their family members (82.6%, mean = 2.2, SD = 1.5, 

range: -3 to +3), partners (66.2%, mean = 1.6, SD = 1.8, range: -3 to +3), and 

close friends (67.3%, mean = 1.48, SD = 1.8, range: -3 to +3) would not approve 

their NMUPD (Table 28).  
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Table 28 Mean, SD, and relative frequency of normative belief strength (ni) in the overall sample (N= 364) 

  Absolute Number of Responses and Relative Frequencies (%) 

Normative Referent  Mean SD Extremely 
unlikely 
(-3) 

 
 
(-2) 

 
 
(-1) 

Neutral 
 
(0) 

 
 
(+1) 

 
 
(+2) 

Extremely 
likely 
(+3) 

Partner (spouse, 
girlfriend, or boyfriend)  1.6 1.7 11 

(3.0) 
17 
(4.7) 

16 
(4.4) 

61 
(16.8) 

31 
(8.5) 

57 
(15.7) 

171 
(47.0) 

Close friends 1.4 1.8 18 
(5.0) 

20 
(5.5) 

23 
(6.3) 

40 
(11.0) 

54 
(14.8) 

69 
(19) 

140 
(38.5) 

Doctor, nurse or 
pharmacist  

2.3 1.5 17 
(4.7) 

4 
(1.1) 

2 
(0.6) 

18 
(5.0) 

15 
(4.1) 

47 
(12.9) 

261 
(71.7) 

Family members  2.2 1.5 16 
(4.4) 

4 
(1.1) 

7 
(1.9) 

14 
(3.9) 

29 
(8.0) 

46 
(12.6) 

248 
(68.1) 

Note: Possible range for the normative belief strength is from -3 to +3. The question was “How likely would each of the following 
individuals disapprove your use of prescription drugs for nonmedical purposes?” 
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In the intervention group (N= 175), 83.5% of students agreed that their 

HCP would not approve their NMUPD (mean = 2.3, SD= 1.6, range: -3 to +3). 

The majority also agreed that their family members (81.4%, mean = 2.1, SD = 

1.7, range: -3 to +3), partners (66.5%, mean = 1.6, SD = 1.7, range: -3 to +3), 

and close friends (69.2%, mean = 1.5, SD = 1.8, range: -3 to +3) would not 

approve their NMUPD (Table 29).  

In the control group (n=189), 82.0% of students agreed that their HCP 

would not approve their NMUPD (mean = 2.3, SD= 1.4, range: -3 to +3). The 

majority also agreed that their family members (83.7%, mean = 2.3, SD = 1.4, 

range: -3 to +3), partners (66.0%, mean = 1.5, SD = 1.7, range: -3 to +3), and 

close friends (65.5%, mean = 1.2, SD = 1.8, range: -3 to +3) would not approve 

their NMUPD (Table 29).  
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Table 29 Mean, SD, and relative frequency of normative belief strength (ni) in the intervention (n = 175) and 
control group (n =189) 

  Absolute Number of Responses and Relative Frequencies (%) 

Normative 

Referent 

Intervention Control Extremely 
unlikely 

(-3) 

 
 

(-2) 

 
 

(-1) 

Neutral 
 

(0) 

 
 

(+1) 

 
 

(+2) 

Extremely 
likely 
(+3) 

 Mean SD Mean SD I C I C I C I C I C I C I C 

Partner 
(spouse, 
girlfriend, or 
boyfriend) 

1.6 1.7 1.5 1.7 6 
(3.4) 

5 
(2.7) 

7 
(4.0) 

10 
(5.3) 

7 
(4.0) 

9 
(4.8) 

30 
(17.1) 

31 
(16.4) 

14 
(8.0) 

17 
(9.0) 

25 
(14.3) 

32 
(16.9) 

86 
(49.1) 

85 
(45.0) 

Close friends 1.5 1.8 1.2 1.8 7 
(4.0) 

11 
(5.8) 

10 
(5.7) 

10 
(5.3) 

10 
(5.7) 

13 
(6.9) 

18 
(10.3) 

22 
(11.6) 

24 
(13.7) 

30 
(15.9) 

30 
(17.1) 

39 
(20.6) 

76 
(43.4) 

64 
(33.9) 

Doctor, nurse or 
pharmacist 2.3 1.6 2.3 1.5 9 

(5.1) 
8 

(4.2) 
3 

(1.7) 
1 

(0.5) 
2 

(1.1) 
0 

(0) 
4 

(2.3) 
14 

(7.4) 
7 

(4.0) 
8 

(4.2) 
20 

(11.4) 
27 

(14.3) 
130 

(74.3) 
131 

(69.3) 

Family 
members 

2.1 1.7 2.3 1.4 10 
(5.7) 

6 
(3.1) 

3 
(1.7) 

1 
(0.5) 

5 
(2.9) 

2 
(1.1) 

4 
(2.3) 

10 
(5.3) 

11 
(6.3) 

18 
(9.5) 

28 
(16.0) 

18 
(9.5) 

114 
(65.1) 

134 
(70.9) 

Note: Possible range for the normative belief strength is from -3 to +3. The question was “How likely would each of the 
following individuals disapprove your use of prescription drugs for nonmedical purposes?” 
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In the overall sample (N = 364), when it comes to matters of health, 

students were more likely to follow their HCPs’ recommendations (mean = 6.0, 

SD = 1.2, range: 1 to 7) followed by the recommendations of their family 

members (mean = 5.3, SD = 1.5, range : 1 to 7), partners (mean = 5.2 , SD = 1.4, 

range: 1 to 7), and lastly friends (mean = 4.8 , SD = 1.3, range: 1 to 7) (Table 

30). The same trend was observed in the intervention and control groups. Details 

are presented in Table 31.  
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Table 30 Mean, SD, and relative frequency of motivation to comply (mi) in the overall sample (N= 364) 

  Absolute Number of Responses and Relative Frequencies (%) 

Motivation to comply 

with:  

Mean SD Extremely 
unlikely 
(1) 

 
 
(2) 

 
 
(3) 

Neutral 
 
(4) 

 
 
(5) 

 
 
(6) 

Extremely 
likely 
(7) 

Partner (spouse, 
girlfriend, or boyfriend)  

5.2 1.4 10 
(2.8) 

7 
(1.9) 

11 
(3.0) 

77 
(21.2) 

90 
(24.7) 

99 
(27.3) 

70 
(19.2) 

Close friends 4.8 1.3 7 
(1.9) 

22 
(6.0) 

21 
(5.8) 

76 
(20.9) 

133 
(39.5) 

73 
(20.1) 

32 
(8.8) 

Doctor, nurse or 
pharmacist  

6.0 1.2 5 
(1.4) 

3 
(0.8) 

6 
(1.7) 

26 
(7.1) 

54 
(14.8) 

113 
(31.0) 

157 
(43.1) 

Family members  5.3 1.5 12 
(3.3) 

14 
(3.9) 

12 
(3.3) 

49 
(13.5) 

94 
(25.8) 

111 
(30.5) 

72 
(19.8) 

Note: Possible range for motivation to comply is from 1 to 7. The question for these items was “When it comes to matters of health, how 
likely are you to do what the following individuals recommend?”     
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Table 31 Mean, SD, and relative frequency of the motivation to comply (mi) in the intervention (n = 175) and 
control group (n = 189) 

  Absolute Number of Responses and Relative Frequencies (%) 

Motivation to 

comply with: 

Intervention Control Extremely 
unlikely 

(-3) 

 
 

(-2) 

 
 

(-1) 

Neutral 
 

(0) 

 
 

(+1) 

 
 

(+2) 

Extremely 
likely 
(+3) 

 Mean SD Mean SD I C I C I C I C I C I C I C 

Partner 
(spouse, 
girlfriend, or 
boyfriend) 

5.2 1.4 5.2 1.4 6 
(3.4) 

4 
(2.2) 

1 
(0.6) 

6 
(3.2) 

5 
(2.9) 

6 
(3.2) 

39 
(22.3)

38 
(20.1)

42 
(24.0)

48 
(25.4)

53 
(30.3)

46 
(24.3)

29 
(16.6)

41 
(21.7)

Close friends 4.7 1.3 4.7 1.4 3 
(1.7) 

4 
(2.2) 

9 
(5.1) 

13 
(6.9) 

10 
(5.7) 

11 
(5.8) 

36 
(20.6)

40 
(21.2)

63 
(36.0)

70 
(37.0)

37 
(21.1)

36 
(19.1)

17 
(9.7) 

15 
(7.9) 

Doctor, nurse 
or pharmacist 

6.1 1.2 5.9 1.2 2 
(1.1) 

3 
(1.6) 

1 
(0.6) 

2 
(1.1) 

4 
(2.3) 

2 
(1.1) 

10 
(5.7) 

16 
(8.5) 

24 
(13.7)

30 
(15.9)

52 
(29.7)

61 
(32.3)

82 
(49.9)

75 
(39.7)

Family 
members 

5.3 1.4 5.2 1.5 5 
(2.9) 

7 
(3.7) 

6 
(3.4) 

8 
(4.2) 

3 
(1.7) 

9 
(4.8) 

25 
(14.3)

24 
(12.7)

46 
(26.3)

48 
(25.4)

55 
(31.4)

56 
(29.6)

35 
(20.0)

37 
(19.6)

Note: Possible range for motivation to comply is from 1 to 7. The question for these items was “When it comes to matters of health, how 
likely are you to do what the following individuals recommend?”     
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The products of normative belief by motivation to comply (nimi) were 

generated for all the normative referents in the overall sample; intervention; and 

control groups (Table 32). The overall mean of nimi product for the combined 

sample was 10.7 (SD = 7.7, range = -21 to 21), for intervention group was 10.9 

(SD = 8.1, range = -21 to 21), and for control group was 10.4 (SD = 7.4, range = -

17.3 to 21).  

These results indicated that students felt that their referents would not 

favor their nonmedical use of prescription drugs. The highest influence was 

observed for HCPs (mean = 14.2, SD = 9.2), followed by family members 

(mean=12.2, SD = 8.5), partners (mean = 9.1, SD = 9.6) and lastly by friends 

(mean = 7.1, SD =9.3). The same pattern was also observed in the intervention 

and control groups (Table 32). 
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Table 32 Normative belief strengths (ni) and motivation to comply (mi) product (nimi) for the overall sample, 
the intervention and control groups.  

Note: Possible range for normative belief strength is -3 to +3, and for the motivation to comply is 1 to 7

 Overall sample (nimi) Intervention (nimi) Control (nimi) 

Normative 
referent  

N Mean SD Range N Mean SD Range N Mean SD 1 - 49 

Partner (spouse, 
girlfriend, or 
boyfriend)  

364 9.1 9.6 -21 to 
+21 

175 9.2 9.5 -21 to 
+21 

189 8.9 9.7 -21 to 
+21 

Close friends 364 7.1 9.2 21 to 
+21 

175 7.9 9.4 21 to 
+21 

189 6.4 9.1 -15 to 
21 

Doctor, nurse or 
pharmacist  

364 14.2 9.2 21 to 
+21 

175 14.6 9.4 21 to 
+21 

189 14.0 9.0 -21 to 
+21 

Family members  364 12.2 8.4 21 to 
+21 

175 12.0 9.0 21 to 
+21 

189 12.4 8.0 -18 to 
21 

Overall mean 
364 10.7 7.7 

21 to 
+21 175 10.9 8.1 

21 to 
+21 189 10.4 7.4 

-17.3 
to 21 
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Perceived Behavioral Control  

Perceived behavioral control was measured directly using two questions 

(range from -3 to +3). In the combined sample, most of the students (88.8%, n = 

391) agreed that it was completely up to them whether they used medications for 

nonmedical purposes (mean = 2.6, SD = 0.9). Also, most students (89.0%, n = 

391) considered using medications for nonmedical reasons over the next three 

months to be under their control (mean = 2.6, SD = 0.9). The aggregate mean 

from these two items was 2.6 (SD = 0.8), reflecting that, overall, students have 

high control over using prescription drugs for nonmedical reasons (Table 33). 

The same trend was also observed in the intervention and control groups (Table 

34). 
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Table 33 Mean, SD, and relative frequency of direct measures of perceived behavioral control in the overall 
sample (N= 361)  

   Absolute Number of Responses and Relative Frequencies (%)  

 Mean SD Strongly 

Disagree 

(-3) 

 

 

(-2) 

 

 

(-1) 

Neither  
disagree 
nor 
agree 
(0) 

 

 

(1) 

 

 

(2) 

Strongly 

agree 

(3) 

 It is completely up 
to me whether or 
not I use 
medications for 
nonmedical 
purposes over the 
next 3 months:  
 

2.6 0.9 
3 

(0.8) 
2 

(0.6) 
2 

(0.6) 
7 

(1.9) 
14 

(3.9) 
66 

(18.3) 
267 

(74.0) 

 For me, using 
medications for 
nonmedical 
reasons over the 
next 3 months is 
under my control:  

2.6 0.9 
4 

(1.1) 
0 

(0) 
0 

(0) 
9 

(2.5) 
7 

(1.9) 
67 

(18.6) 
274 

(75.9) 

Mean PBC score  2.6 0.8  
Note: PBC means Perceived Behavioral Control. The possible range is -3 to +3  
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Table 34 Mean, SD, and relative frequency of direct measures of perceived behavioral control in the 
intervention (n = 171) and control group (n= 187) 

   Absolute Number of Responses and Relative Frequencies (%) 

 Intervention Control Strongly 
Disagree 
(-3) 

 
 
(-2) 

 
 
(-1) 

Neither  
disagree 
nor 
agree 
(0) 

 
 
(1) 

 
 
(2) 

Strongly 
agree 
(3) 

 Mean SD Mean SD I C I C I C I C I C I C I C 

It is completely up 
to me whether or 
not I use 
medications for 
nonmedical 
purposes over the 
next 3 months 

2.6 1.0 2.6 0.9 2 
(1.2) 

1 
(0.5) 

2 
(21.2) 

0 
(0) 

1 
(0.6) 

1 
(0.5) 

2 
(1.2) 

5 
(2.7) 

3 
(1.7) 

11 
(5.6) 

33 
(19.0) 

33 
(17.7

) 

131 
(75.3) 

136 
(71.7) 

For me, using 
medications for 
nonmedical 
reasons over the 
next 3 months is 
under my control 

2.7 0.9 2.6 0.8 3 
(1.7) 

1 
(0.5) 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

3 
(1.7) 

6 
(3.2) 

1 
(0.6) 

6 
(3.2) 

30 
(17.2) 

37 
(19.8

) 

137 
(78.7) 

137 
(73.3) 

Mean PBC score 2.6 0.8 2.6 0.8  
Note: PBC: Perceived Behavioral Control. Possible range -3 to +3  
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Perceived behavioral control was also measured through control beliefs. 

Eight control beliefs were assessed by measuring control belief strengths (ci) and 

power (pi), in a range from 1 to 7. 

 In the combined sample, students believed that they have control over 

having a legitimate prescription for the medication (mean = 5.5, SD=1.6), having 

health insurance (mean = 5.5, SD=1.5), facing stressful personal situation (mean 

= 5.5, SD= 1.6), getting behind in schoolwork (mean = 5.8, SD= 1.3), and being a 

member of social/fraternity groups (mean = 5.5, SD= 1.6). However, on average, 

students felt that they had lesser control over having easy access to prescription 

medications (mean = 4.8, SD=1.8), over having a friend with a prescription for 

medication (mean = 4.2, SD = 2.0), and over being offered a prescription 

medication (mean = 4.6, SD = 1.9 (Table 35). 
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Table 35 Mean, SD, and Relative Frequency of control belief strength (ci) in the overall sample (N= 361) 

  Absolute Number of Responses and Relative Frequencies (%) 

Control belief  Mean SD No 
control 

 
 

(1) 

 
 
 
 

(2) 

 
 
 
 

(3) 

Neither no 
control nor 

complete 
control 

(4) 

 
 
 
 

(5) 

 
 
 
 

(6) 

Complete 
control 

 
 

(7) 
Having a legitimate 
prescription for the 
medication 

5.5 1.6 12 
(3.3) 

11 
(3.1) 

23 
(6.4) 

39 
(10.8) 

65 
(18.0) 

77 
(21.3) 

134 
(37.1) 

Having a friend with a 
prescription for the 
medication  

4.2 2.0 38 
(10.5) 

52 
(14.4) 

35 
(9.7) 

84 
(23.3) 

46 
(12.7) 

37 
(10.3) 

69 
(19.1) 

Having easy access to 
prescription 
medications 

4.8 1.8 19 
(5.3) 

38 
(10.5) 

27 
(7.5) 

69 
(19.1) 

64 
(17.7) 

58 
(16.1) 

86 
(23.8) 

Being offered a 
prescription 
medication by a friend 
or a family member 

4.6 1.9 30 
(8.3) 

35 
(9.7) 

40 
(11.1) 

65 
(18.0) 

50 
(13.9) 

58 
(16.1) 

83 
(23.0) 

Having a health 
insurance 

5.5 1.5 9 
(2.5) 

7 
(2.0) 

12 
(3.3) 

69 
(19.1) 

60 
(16.6) 

93 
(25.8) 

111 
(30.8) 

Getting behind in 
school work 

5.8 1.3 3 
(0.8) 

3 
(0.8) 

12 
(3.3) 

43 
(11.9) 

60 
(16.6) 

112 
(31.2) 

128 
(35.5) 

Facing a stressful 
personal situation 

5.0 1.6 17 
(4.7) 

10 
(2.8) 

39 
(10.8) 

50 
(13.9) 

97 
(26.9) 

64 
(17.7) 

84 
(23.3) 

Being a member of 
social fraternity/ 
sorority group 

5.5 1.6 12 
(3.3) 

7 
(1.9) 

3 
(0.8) 

101 
(28.0) 

31 
(8.6) 

66 
(18.3) 

141 
(39.1) 

Note: Possible range for control belief strength is 1 to 7. The question for these items was “How much control do you feel you 
have over the following factors”.  
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In the intervention group, students had a mean perceived behavioral 

control of 2.6 (SD = 0.8) (Table 34). They believed that they had control over 

having a legitimate prescription for the medication (mean = 5.5, SD = 1.6), having 

health insurance (mean = 5.5, SD = 1.5), facing stressful personal situation 

(mean = 5.1, SD = 1.7), getting behind in schoolwork (mean = 5.8, SD = 1.2), 

and being a member of social/fraternity groups (mean = 5.6, SD = 1.6). However, 

on average, students felt that they had lesser control over having easy access to 

prescription medications (mean = 4.9, SD = 1.8), over having a friend with a 

prescription for medication (mean = 4.3, SD = 2.1), and over being offered a 

prescription medication (mean = 4.6, SD = 2.0) (Table 36). 

In the control group, students have a mean perceived behavioral control of 

2.6 (SD = 0.8) (Table 34). Students believed that they have control over having a 

legitimate prescription for the medication (mean = 5.4, SD = 1.6), having health 

insurance (mean = 5.4, SD = 1.4), facing stressful personal situation (mean = 

5.0, SD = 1.5), getting behind in schoolwork (mean = 5.7, SD = 1.3), and being a 

member of social/fraternity groups (mean = 5.4, SD = 1.6). However, on average, 

students felt that they have lesser control over having easy access to prescription 

medications (mean = 4.7, SD = 1.8), over having a friend with a prescription for 

medication (mean = 4.1, SD = 1.9), and over being offered a prescription 

medication (mean = 4.6, SD = 1.9) (Table 36). 
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Table 36 Mean, SD, and Relative Frequency of control belief strength (ci) in the intervention (n= 174) and 
control groups (n= 187) 

  Absolute Number of Responses and Relative Frequencies (%) 

Control belief Intervention Control No control 
 
 
 

(1) 

 
 
 
 

(2) 

 
 
 
 

(3) 

Neither no 
control nor 
complete 
control 

(4) 

 
 
 
 

(5) 

 
 
 
 

(6) 

Complete 
control 

 
 

(7) 

 Mean SD Mean SD I C I C I C I C I C I C I C 

Having a 
legitimate 
prescription for 
the medication 

5.5 1.6 5.4 1.6 6 
(3.5) 

6 
(3.2) 

7 
(4.0) 

4 
(2.1) 

10 
(5.8) 

13 
(7.0) 

13 
(7.5) 

26 
(13.9) 

32 
(18.4) 

33 
(17.7) 

39 
(22.4) 

38 
(20.3) 

67 
(38.5) 

67 
(35.8) 

Having a friend 
with a 
prescription for 
the medication:  

4.3 2.1 4.1 1.9 22 
(12.6
) 

16 
(8.6) 

23 
(13.2) 

29 
(15.5) 

17 
(10.0) 

18 
(9.6) 

31 
(17.8) 

53 
(28.3) 

25 
(14.4) 

21 
(11.2) 

18 
(10.3) 

19 
(10.2) 

38 
(21.8) 

31 
(16.6) 

Having easy 
access to 
prescription 
medications 

4.9 1.8 4.7 1.8 7 
(4.0) 

12 
(6.4) 

18 
(10.3) 

20 
(10.7) 

14 
(8.1) 

13 
(7.0) 

31 
(17.8) 

38 
(20.3) 

29 
(16.7) 

35 
(18.7) 

29 
(16.7) 

29 
(15.5) 

46 
(26.4) 

40 
(21.4) 

Being offered a 
prescription 
medication by a 
friend or a family 
member 

4.6 2.0 4.6 1.9 16 
(9.2) 

14 
(7.5) 

17 
(9.8) 

18 
(9.6) 

18 
(10.3) 

22 
(11.8
) 

25 
(14.4) 

40 
(21.4) 

27 
(15.5) 

23 
(12.3) 

28 
(16.1) 

30 
(16.0) 

43 
(24.7) 

40 
(21.4) 

Having a health 
insurance 

5.5 1.5 5.4 1.4 5 
(2.9) 

4 
(2.1) 

4 
(2.3) 

3 
(1.6) 

7 
(4.0) 

5 
(2.7) 

27 
(15.5) 

42 
(22.5) 

31 
(17.8) 

29 
(15.5) 

38 
(21.8) 

55 
(29.4) 

62 
(35.6) 

49 
(26.2) 

Getting behind in 
school work 

5.8 1.2 5.7 1.3 2 
(1.2) 

1 
(0.5) 

1 
(0.6) 

2 
(1.1) 

4 
(2.3) 

8 
(4.3) 

17 
(9.8) 

26 
(13.9) 

29 
(16.7) 

31 
(16.6) 

60 
(34.5) 

52 
(27.8) 

61 
(35.1) 

67 
(35.8) 

Facing a 
stressful 
personal 
situation 

5.1 1.7 5.0 1.5 12 
(6.9) 

5 
(2.7) 

3 
(1.7) 

7 
(3.7) 

19 
(10.9) 

20 
(10.7
) 

19 
(10.9) 

31 
(16.6) 

42 
(24.1) 

55 
(29.4) 

35 
(20.1) 

29 
(15.5) 

44 
(25.3) 

40 
(21.4) 

Being a member 
of social 
fraternity/ 
sorority group 

5.6 1.6 5.4 1.6 5 
(2.9) 

7 
(3.7) 

4 
(2.3) 

3 
(1.6) 

1 
(0.6) 

2 
(1.1) 

42 
(24.1) 

59 
(31.6) 

15 
(8.6) 

16 
(8.6) 

34 
(19.5) 

32 
(17.1) 

7 
(42.0) 

68 
(36.4) 
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In the overall sample, students believed that the following factors would 

make it easy for them to use prescription drugs for nonmedical reasons: having a 

legitimate prescription for the medication (mean = 5.6, SD = 1.5), having a friend 

with a prescription medication (mean = 5.2, SD = 1.4), having easy access, 

(mean = 5.7, SD = 1.3) and being offered a prescription medication (mean = 5.6, 

SD= 1.3). However, the following factors would only make it slightly easier to use 

prescription drugs for nonmedical reasons: having health insurance (mean = 4.4, 

SD = 1.2), facing a stressful situation (mean = 4.7, SD = 1.3), getting behind in 

schoolwork (mean = 4.4, SD = 1.3), and being a member of fraternity/sorority 

groups (mean = 4.6, SD =1.5) (Table 37).  
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Table 37 Mean, SD, and Relative Frequency of control belief power (pi) in the overall sample (N = 361) 

  Absolute Number of Responses and Relative Frequencies (%) 

Control belief  

Mean SD 

Extremely 
Difficult 

 
 

(1) 

 
 
 
 

(2) 

 
 
 
 

(3) 

Neither 
difficult 
nor easy 

 
(4) 

 
 
 

(5) 

 
 
 

(6) 

Extremely 
Easy 

 
(7) 

Having a legitimate 
prescription for the 
medication  

5.6 1.5 11 
(3.1) 

8 
(2.2) 

16 
(4.4) 

40 
(11.1) 

52 
(14.1) 

102 
(28.3) 

132 
(36.6) 

Having a friend with a 
prescription for the 
medication  

5.2 1.4 7 
(1.9) 

7 
(1.9) 

14 
(3.9) 

50 
(13.9) 

118 
(32.7) 

121 
(33.5) 

44 
(12.2) 

Having easy access to 
prescription medications 

5.7 1.3 6 
(1.7) 

10 
(2.8) 

4 
(1.1) 

35 
(9.7) 

72 
(19.9) 

136 
(37.7) 

98 
(27.2) 

Being offered a 
prescription medication 
by a friend or a family 
member 

5.6 1.3 5 
(1.4) 

12 
(3.3) 

12 
(3.3) 

36 
(10.0) 

59 
(16.3) 

14 
(40.7) 

90 
(24.9) 

Having a health 
insurance 

4.4 1.2 8 
(2.2) 

13 
(3.6) 

36 
(10.0) 

162 
(44.9) 

71 
(19.7) 

52 
(14.4) 

19 
(5.3) 

Getting behind in school 
work 

4.4 1.3 12 
(3.3) 

18 
(5.0) 

30 
(8.3) 

153 
(42.4) 

80 
(22.2) 

44 
(12.2) 

24 
(6.7) 

Facing a stressful 
personal situation 

4.7 1.3 12 
(3.3) 

13 
(3.6) 

25 
(6.9) 

105 
(29.1) 

104 
(28.8) 

77 
(21.3) 

25 
(6.9) 

Being a member of 
social fraternity/ sorority 
group 

4.6 1.5 18 
(5.0) 

14 
(3.9) 

15 
(4.2) 

147 
(40.7) 

73 
(20.2) 

53 
(14.7) 

41 
(11.4) 

Note: Possible range for control belief power is 1 to 7. The question for these items was “How do you think the following 
factors make using medications for nonmedical purposes easy or difficult?”   
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In the intervention, students believed that the following factors would make 

it easy for them to use prescription drugs for nonmedical reasons:  having a 

legitimate prescription for the medication (mean = 5.7, SD = 1.6), having a friend 

with a prescription medication (mean = 5.3, SD = 1.3), having easy access 

(mean = 5.8, SD =1.3), and being offered a prescription medication (mean = 5.7, 

SD = 1.3). However, the following factors would only make it slightly easier to use 

prescription drugs for nonmedical reasons: having health insurance (mean = 4.3, 

SD = 1.3), facing a stressful situation (mean = 4.6, SD = 1.4), getting behind in 

schoolwork (mean = 4.3, SD =1.4), and being a member of fraternity/sorority 

groups (mean = 4.6, SD = 1.5) (Table 38). 

In the control group, students believed that the following factors would 

make it easy for them to use prescription drugs for nonmedical reasons:  having 

a legitimate prescription for the medication (mean = 5.6, SD = 1.5), having a 

friend with a prescription medication (mean = 5.4, SD = 1.2), having easy access, 

(mean = 5.6, SD = 1.3), and being offered a prescription medication (mean = 5.5, 

SD = 1.4). However, the following factors would only make it slightly easier to use 

prescription drugs for nonmedical reasons: Having health insurance (mean = 4.2, 

SD = 1.2), facing a stressful situation (mean = 4.7, SD = 1.3), getting behind in 

schoolwork (mean = 4.5, SD = 1.3), and being a member of fraternity/sorority 

groups (mean = 4.6, SD = 1.4) (Table 38). 
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Table 38 Mean, SD, and Relative Frequency of control belief power (pi) in the intervention (n = 174) and 
control group (n= 187)  

Note: Possible range for control belief power is 1 to 7. The question for these items was “How do you think the following factors make 
using medications for nonmedical purposes easy or difficult?”  

  Absolute Number of Responses and Relative Frequency (%) 

Control belief Intervention Control Extremely 
Difficult 

 
 

(1) 

 
 
 
 

(2) 

 
 
 
 

(3) 

Neither 
difficult 
nor easy 

 
(4) 

 
 
 

(5) 

 
 
 

(6) 

Extremely 
Easy 

 
(7) 

 Mean SD Mean SD I C I C I C I C I C I C I C 

Having a 
legitimate 
prescription for the 
medication 

5.7 1.6 5.6 1.5 8 
(4.6) 

3 
(1.6) 

2 
(1.2) 

6 
(3.2) 

8 
(4.6) 

8 
(4.3) 

16 
(9.2) 

24 
(12.8) 

22 
(12.6) 

30 
(16.0) 

51 
(29.3) 

51 
(27.3) 

67 
(38.5) 

65 
(34.8) 

Having a friend 
with a prescription 
for the medication:  

5.3 1.3 5.4 1.2 3 
(1.7) 

4 
(2.1) 

6 
(3.5) 

1 
(0.5) 

3 
(1.7) 

11 
(5.9) 

17 
(9.8) 

33 
(17.7) 

60 
(34.5) 

58 
(31.0) 

59 
(33.9) 

62 
(33.2) 

26 
(15.0) 

18 
(9.6) 

Having easy 
access to 
prescription 
medications 

5.8 1.3 5.6 1.3 3 
(1.7) 

3 
(1.6) 

6 
(3.5) 

6 
(3.2) 

3 
(1.7) 

2 
(1.1) 

17 
(9.8) 

19 
(10.2) 

60 
(34.5) 

43 
(23.0) 

59 
(33.9) 

71 
(38.0) 

26 
(14.9) 

43 
(23.0) 

Being offered a 
prescription 
medication by a 
friend or a family 
member 

5.7 1.3 5.5 1.4 2 
(1.2) 

3 
(1.6) 

5 
(2.9) 

7 
(3.7) 

4 
(2.3) 

8 
(4.3) 

18 
(10.3) 

18 
(9.6) 

24 
(13.8) 

35 
(18.7) 

73 
(42.0) 

74 
(39.6) 

48 
(27.6) 

42 
(22.5) 

Having a health 
insurance 4.3 1.3 4.5 1.2 5 

(2.9) 
3 

(1.6) 
6 

(3.5) 
7 

(3.7) 
21 

(12.1) 
15 

(8.0) 
77 

(44.3) 
85 

(45.5) 
31 

(17.8) 
40 

(21.4) 
24 

(13.8) 
28 

(15.0) 
10 

(5.8) 
9 

(4.8) 
Getting behind in 
school work 4.3 1.4 4.5 1.3 7 

(4.0) 
5 

(2.7) 
12 

(6.9) 
6 

(3.2) 
17 

(9.8) 
13 

(7.0) 
71 

(40.8) 
82 

(43.9) 
38 

(21.8) 
42 

(22.5) 
17 

(9.8) 
27 

(14.1) 
12 

(6.9) 
12 

(6.4) 
Facing a stressful 
personal situation 4.6 1.4 4.7 1.3 6 

(3.5) 
6 

(3.2) 
7 

(4.0) 
6 

(3.2) 
14 

(8.1) 
11 

(5.9) 
50 

(28.7) 
55 

(29.4) 
51 

(29.3) 
53 

(28.3) 
33 

(19.0) 
44 

(23.5) 
13 

(7.5) 
12 

(6.49) 
Being a member 
of social fraternity/ 
sorority group 

4.6 1.5 4.6 1.4 9 
(5.2) 

9 
(4.8) 

7 
(4.0) 

7 
(3.7) 

8 
(4.6) 

7 
(3.7) 

69 
(39.7) 

78 
(41.7) 

36 
(20.7) 

37 
(19. 
8) 

24 
(13.8) 

29 
(15.5) 

21 
(12.1) 

20 
(10.7) 
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The products of belief strength by power (cipi) were generated for the 

intervention, control groups, as well as for the overall sample (Table 39). The 

overall mean of cipi for the combined sample was 25.6 (SD = 7.8, range = 1 to 

46), for the intervention group was 25.9 (SD = 8.1, range = 1 to 46), and for the 

control group was 25.2 (SD = 7.6, range = 6.3 to 43.8). These numbers indicated 

that students felt that they had moderate control regarding nonmedical use of 

prescription drugs. The highest perceived control was for having a legitimate 

prescription for the medication (mean = 31.2, SD = 13.2), followed by having 

easy access to prescription medication (mean = 27.1, SD = 12.6), being offered a 

prescription medication by a friend or a family member (mean = 25.7, SD = 13.0), 

getting behind in school work (mean = 25.3, SD = 9.7), and being a member of 

social fraternity/sorority groups (mean = 25.3, SD = 11.6). A similar trend was 

also observed in the intervention and control groups (Table 39).  
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Table 39 control belief strengths (ci) and perceived power (pi) product (cipi) for the overall sample, 
Intervention and control groups. 

Note: Possible range for both the control belief strengths and perceived power is 1 to 7

 Overall sample (cipi) Intervention (cipi) Control (cipi) 
Control belief  N Mean SD Range N Mean SD Range N Mean SD Range 
Having a legitimate 
prescription for the 
medication 

361 31.2 13.2 1 - 49 174 31.5 13.4 1 - 49 187 30.9 13.0 
 

1 - 49 

Having a friend with 
a prescription for 
the medication:  

361 22.2 12.1 1 - 49 174 23.0 12.8 1 - 49 187 21.5 11.3 1 - 49 

Having easy access 
to prescription 
medications 

361 27.1 12.6 1 - 49 174 28.3 12.6 1 - 49 187 26.0 12.5 1 - 49 

Being offered a 
prescription 
medication by a 
friend or a family 
member 

361 25.7 13.0 1 - 49 174 26.6 13.4 1 - 49 187 24.9 12.5 1 - 49 

Having a health 
insurance 

361 24.3 10.2 1 - 49 174 24.3 10.4 1 - 49 187 24.3 10.1 1 - 49 

Getting behind in 
school work 

361 25.3 9.7 1 - 49 174 24.7 9.5 1 - 49 187 25.8 9.9 1 - 49 

Facing a stressful 
personal situation 

361 23.3 10.5 1 - 49 174 23.1 10.7 1 - 49 187 23.5 10.3 1 - 49 

Being a member of 
social fraternity/ 
sorority group 

361 25.3 11.6 1 - 49 174 25.9 11.5 1 - 49 187 24.8 11.7 1 - 49 

Overall mean 361 25.6 7.8 1 - 46 174 25.9 8.1 1 - 46 187 25.2 7.6 6.3 – 
43.8 
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Correlations between Theoretical Constructs  

Correlations were generated between intention and its predictors (direct 

and belief-based measures) (Table 40). The highest correlation coefficient was 

observed between perceived norms (direct measure) and intentions (r = 0.545, p 

< 0.001) followed by attitudes (direct measure) (r = -0.502, p < 0.001). Perceived 

behavioral control had the lowest significant correlation (r = 0.186, p < 0.001) 

with intentions to avoid NMUPD (Table 40).  

Table 40 Correlations between intention and its predictors (attitude, 
perceived norms, and perceived behavioral control)    

 
Correlation with 

Intention (r) P-value 
Attitude    
Direct measure a -0.502 <0.001 
Belief-Based measure b -0.240 <0.001 
Perceived norms    
Direct measure c 0.545 <0.001 
Belief-Based measure d  0.372 <0.001 
Perceived behavioral  
control  

  

Direct measure 0.186 <.001 
Belief-Based measure e  0.093 0.08 

a) Based on semantic differential scale 
b) Based on behavioral belief by evaluation products 
c) Including both the descriptive and injunctive norms 
d) Based on normative belief by motivation to comply products 
e) Based on control belief strength by power products 

 

Additionally, correlations were generated between the theory’s belief-

based measures and direct measures. The highest correlation coefficient was 

between the direct and belief-based measures of perceived norms (r = 0.551, p < 

0.001) followed by the correlation between the direct and belief-based measures 
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of attitudes (r = 0.346, p < 0.001) and finally between the direct and belief-based 

measures of perceived behavioral control (r = 0.203, p < 0.001) (Table 41). 

Table 41 Correlations between direct and belief-based measures of attitude, 
perceived norms, and perceived behavioral control 

 Attitude  
(Belief based 
measure)b 

Perceived 
norms(Belief-
Based measure)d 

Perceived 
behavioral 
control (Belief-
based measure)e 

Attitude a 
 (Direct measure) 

0.346  
(p<0.001) 

  

Perceived norms 
(Direct measure)c 

 0.545 
(p<0.001) 

 

Perceived 
behavior control 
(Direct measure)  

  0.186 
(p<0.001) 

a) Based on semantic differential scale 
b) Based on behavioral belief by evaluation products 
c) Including both the descriptive and injunctive norms 
d) Based on normative belief by motivation to comply products 
e) Based on control belief strength by power products 
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Hypotheses Testing 

In this section, hypotheses testing are summarized and presented. The 

statistical methods used to test the hypotheses included correlations, chi-square 

test, ANOVA, t-test, and multiple regression. Hypotheses number 1 to 7 were 

related to testing the effectiveness of the website, and hypotheses number 8 to 

22 were related to testing the predictive utility of the reasoned action approach in 

understanding NMUPD. Finally, a summary of all the results from hypotheses 

testing is provided. 

H01: No significant difference exists in college students’ intention to avoid 

NMUPD between the intervention and control groups 

As presented in Table 42, there is no significant difference (p=0.97) in the 

mean intentions’ score between the intervention (mean = 2.2, SD = 1.4) and 

control groups (mean = 2.2, SD = 1.4). There are no significant differences in any 

of the three items that measured the intention. H01 is supported.   
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Table 42 Difference in intention to avoid NMUPD between the intervention 
and control group 

 Mean intention score (SD)  

Items 

     

Intervention Control t-value P-value 

1. I intend to AVOID using prescription 
drugs for nonmedical purposes over the 
next 3 months. 

2.3 
(1.4) 

2.3 
(1.4) 

-0.43 0.7 

2. I am NOT willing to use prescription 
drugs for nonmedical purposes over the 
next 3 months. 

1.9 
(1.8) 

2.0 
(1.7) 

0.29 0.8 

3. I plan to NOT use prescription drugs for 
nonmedical purposes over the next 3 
months. 

2.3 
(1.4) 

2.3 
(1.4) 

-0.05 0.96 

The average intention score   2.2 
(1.4) 

2.2 
(1.4) 

-0.04 0.97 

 

H02: No significant difference exists in college students’ attitudes toward 

NMUPD between the intervention and control groups 

Students in the intervention and control groups, on average, rated 

NMUPD as irritating, unpleasant, unenjoyable, bad, harmful, and irresponsible 

(Table 43). 

As can be seen from Table 43, there are statistically significant differences 

(t = 2.0, p = 0.04) in the mean attitude score between the intervention (mean = -

1.4, SD = 1.4) and control groups (mean = -1.1, SD = 1.4).  

Students in the intervention group considered NMUPD to be unpleasant 

(mean = -1.02, SD = 1.7), unenjoyable (mean = -1.04, SD = 1.7), bad (mean = -

1.7, SD = 1.5) and significantly more negatively (p = 0.03, p = 0.007, and p = 

0.036 respectively) than the control group (Table 43). Therefore, H02 is not 

supported.  
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Table 43 Mean attitude score between the intervention and control groups 

 Mean score (SD)  

Items 

 

Intervention Control t-value P-value 

Irritating-Relaxing   -0.92 (1.7) -0.65 (1.7) 1.49 0.14 
Unpleasant-Pleasant -1.02 (1.7) -0.64 (1.7) 2.2 0.03* 
Unenjoyable-Enjoyable -1.04 (1.7) -0.56 (1.7) 2.7 0.007* 
Bad-Good -1.7(1.5) -1.3(1.7) 2.1 0.036* 

Harmful-Not harmful   -1.9 (1.5) -1.7 (1.4) 1.3 0.21 

Irresponsible-Responsible  -1.9 (1.4) -1.8 (1.4) 0.6 0.52 

Overall mean attitude score -1.4(1.4) -1.1(1.4) 2.0 0.04* 

 

H03: No significant difference exists in college students’ perceived social 

norms of NMUPD between the intervention and control groups 

T-test showed no significant differences in mean injunctive norms’ score 

between the control (mean = 2.0 SD = 1.3) and intervention (mean = 2.1 SD = 

1.3) groups (t = -0.95, p = 0.34) (Table 44).  

The mean descriptive norms’ score for the intervention group (mean = 1.8 

SD = 1.3) group was higher than the control group (mean= 1.5, SD= 1.4). Such 

findings indicated that students in the intervention group have higher perceived 

descriptive norms that people like them do not use prescription drugs for 

nonmedical reasons. However, this difference was not statistically significant (t= -

1.95, p = 0.052).  

There was also no statistically significant difference in the overall mean 

perceived social norms between the control (mean = 1.7 SD = 1.2) and 

intervention (mean = 1.9 SD = 1.2) groups (t= -1.58, p = 0.11) (Table 44). H03 is 

supported.  
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Table 44 Mean perceived norm score between the intervention and control 
group 

 Mean score (SD)  

Items 

     

Intervention Control t-value P-value 

1. Most people who are important 
to me think I should NOT use 
medications for nonmedical 
purposes 

2.2(1.3) 2.0(1.4) -1.1 0.26 

2. Most people whose opinions I 
value would NOT  approve my 
using of medications for 
nonmedical purposes 

2.0 (1.4) 1.9(1.4) -0.7 0.48 

Overall mean injunctive norms 

score  2.1(1.3) 2.0(1.3) -0.95 0.34 

3. Most people whom I respect 
and admire DO NOT use 
medications for nonmedical 
purposes: 

2.1(1.3) 1.8(1.5) -1.6 0.11 

4. Most people, like me, DO NOT 
use medications for nonmedical 
purposes 

1.5(1.5) 1.2(1.6) -1.9 0.065 

Overall mean descriptive 
norms score 

1.8(1.3) 1.5(1.4) -1.95 0.052 

Overall mean perceived social 
norms score 

1.9(1.2) 1.7(1.2) -1.6 0.11 

Injunctive norms score: the average score for the first 2 items. Descriptive norms score: the 
average score for items 3 and 4. The overall perceived social norms score is the average score 
from the 4 items.  

H04: No significant difference exists in college students’ perceived 

behavioral control of NMUPD between the intervention and control groups 

The t-test showed that there were no statistically significant differences in 

the mean perceived behavioral control between the intervention (mean = 2.6, SD 

= 0.8) and control (mean = 2.6, SD = 0.8) groups (t = -0.41, p = 0.68) (Table 45). 

H04 is supported.  
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Table 45 Mean perceived behavioral control score between intervention 
and control group 

 Mean score (SD)  

Items 

     

Intervention Control t-value P-value 

1. It is completely up to me 
whether or not I use medications 
for nonmedical purposes over 
the next 3 months 
 

2.6(0.9) 2.6(1.0) -0.2 0.84 

2. For me, using medications for 
nonmedical reasons over the 
next 3 months is under my 
control 

2.7(0.92) 2.6(0.81) -0.6 0.58 

Overall mean perceived 
behavioral control mean score 

2.6(0.8) 2.6(0.8) -0.41 0.68 

 

H05: No significant difference exists in college students’ behavioral beliefs 

of NMUPD between the intervention and control groups 

As can be seen in Table 46, there are no statistically significant 

differences between the control and intervention groups in behavioral beliefs’ 

strength (bi), outcomes evaluations (ei), and their products (biei). H05 is 

supported.   
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Table 46 Mean behavioral belief strength (bi), mean evaluation (ei), and behavioral belief strength x 
evaluation (biei) between the intervention and control groups 

 Mean behavioral belief 
strength (bi) 

Mean outcome evaluation 
(ei) 

Belief strength x evaluation 
(biei) 

Behavioral 
belief  

Intervention  
 (SD)  

Control 
(SD) 

P-
value 

Intervention  
 (SD)  

Control 
(SD) 

P-
value 

Intervention  
 (SD)  

Control 
(SD) 

P-
value 

Help me stay 
focused and 
improve my 
grades 

2.5 (1.8) 2.7(1.8) 0.4 5.4(1.7) 5.5(1.5) 0.41 14.0 (11.0) 15.2(11.6) 0.31 

Cause me 
physical 
health 
problems 

5.6 (1.5) 5.4(1.6) 0.45 2.4(1.5) 2.1(1.3) 0.16 11.5(7.6) 12.3(9.2) 0.36 

Cause me 
mental health 
problems 

5.3 (1.6) 5.2(1.7) 0.43 2.0(1.3) 2.2(1.5) 0.25 10.5(7.7) 11.0(8.8) 0.52 

Cause me to 
be addicted 

5.3(1.7) 5.3(1.7) 0.71 1.8(1.3) 1.9(1.4) 0.7 9.4(7.3) 9.7(8.8) 0.73 

Get me 
arrested 

5.0 (1.8) 4.9(1.8) 0.6 1.7(1.2) 1.9(1.4) 0.19 8.2(6.4) 8.9(8.0) 0.32 

Help me lose 
weight  

2.9 (1.7) 3.1(1.6) 0.14 4.1(1.6) 4.2(1.5) 0.5 12.1(9.3) 13.5(9.3) 0.16 

Help me get 
high and party  

3.2 (2.0) 3.3 
(1.8) 

0.8 2.8(1.6) 3.0(1.6) 0.19 9.9(9.1) 11.2(9.6) 0.16 

Make me feel 
more socially 
accepted by 
my group   

2.2(1.6) 2.2(1.5) 0.73 3.5(1.8) 3.8(1.6) 0.09 8.2(7.7) 9.1(7.7) 0.22 
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H06: No significant difference exists in college students’ normative beliefs 

of NMUPD between the intervention and control groups 

According to the results from t-test and as can be seen in Table 47, there 

were no statistically significant differences between the intervention and control 

groups in the mean normative belief strength (ni), mean motivation to comply 

(mi), and normative belief strength x motivation to comply (nimi) products. H06 is 

supported.  
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Table 47 Mean normative belief strength (ni), mean motivation to comply (mi), and normative belief strength 
x motivation to comply (nimi) products between the intervention and control group 

 Mean normative belief 
strength (ni) 

Mean motivation to comply 
(mi) 

Normative belief strength x 
motivation to comply (nimi) 

Normative 
referents  

Intervention 
 (SD)  

Control 
(SD) 

P-value Intervention 
 (SD)  

Control 
(SD) 

P-value Intervention  
 (SD)  

Control 
(SD) 

P-value 

Partner 
(spouse, 
girlfriend, or 
boyfriend)  

1.6 
(1.7) 

1.5 
(1.7) 

0.69 5.2 
(1.4) 

5.2 
(1.4) 

0.82 1.6 
(1.7) 

1.5 
(1.7) 

0.69 

Close friends 1.5 
(1.8) 

1.2 
(1.8) 

0.18 4.9 
(1.3) 

4.7 
(1.4) 

0.35 1.5 
(1.8) 

1.2 
(1.8) 

0.18 

Doctor, 
nurse or 
pharmacist  

2.3 
(1.6) 

2.3 
(1.5) 

0.86 6.1 
(1.2) 

5.9 
(1.2) 

0.23 2.3 
(1.6) 

2.3 
(1.5) 

0.86 

Family 
members  

2.1 
(1.7) 

2.3 
(1.4) 

0.23 5.3 
(1.4) 

5.2 
(1.5) 

0.40 2.1 
(1.7) 

2.3 
(1.4) 

0.22 
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H07: No significant difference exists in college students’ control beliefs of 

NMUPD between the intervention and control groups 

As can be seen in Table 48, there are no statistically significant 

differences between the intervention and control groups in control belief strength 

(ci), perceived power (pi), and control belief strength x power (biei) products. H07 

is supported.  
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Table 48 Mean control belief strength (ci), Mean perceived power (pi), and Control belief strength x power 
(biei) between the intervention and control groups 

 
Mean control belief 
strength (ci) 

Mean perceived power (pi) Control belief strength x 
power (biei) 

Control belief 
Intervention 
(SD) 

Control 
(SD) 

P-
value 

Intervention 
(SD) 

Control 
(SD) 

P-
value 

Intervention 
(SD) 

Control 
(SD) 

P-
value 

Having a 
legitimate 
prescription for 
the medication  

5.5(1.6) 5.4(1.6) 0.57 5.7(1.6) 5.6(1.5) 0.68 31.5(13.4) 30.9(13.0) 0.67 

Having a friend 
with a prescription 
for the medication 

4.3(2.1) 4.1(1.9) 0.58 5.3(1.3) 5.1(1.2) 0.12 23.0(12.8) 21.5(11.3) 0.23 

Having easy 
access to 
prescription 
medications 

4.9(1.8) 4.7(1.8) 0.25 5.8(1.3) 5.6(1.3) 0.15 28.3(12.6) 26.1(12.5) 0.09 

Being offered a 
prescription 
medication by a 
friend or a family 
member 

4.6(2.0) 4.7(1.9) 0.65 5.7(1.3) 5.5(1.4) 0.15 26.6(13.4) 24.9(12.5) 0.21 

Having a health 
insurance 

5.5(1.5) 5.4(1.4) 0.50 4.4(1.3) 4.5(1.2) 0.43 24.3(10.4) 24.3(10.1) 0.99 

Getting behind in 
school work 

5.1(1.7) 5.0(1.5) 0.70 4.6(1.4) 4.7(1.3) 0.50 23.1(10.7) 23.5(10.3) 0.73 

Facing a stressful 
personal situation 

4.3(1.4) 4.5(1.3) 0.1 4.3(1.4) 4.5(1.3) 0.10 24.7(9.5) 25.8(9.9) 0.31 

Being a member 
of social fraternity/ 
sorority group 

5.6(1.6) 5.4(1.6) 0.16 4.6(1.5) 4.6(1.4) 0.95 25.9(11.5) 24.8(11.7) 0.38 
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H08: Negative attitude is not a significant predictor of college students’ 

intention to avoid NMUPD, after controlling for perceived norms and 

perceived behavioral control 

First, this hypothesis was tested using direct measures of attitude, 

perceived norms, and perceived behavioral control. Multiple regression model 

was built with the intentions as the outcome (dependent variable) and attitude, 

perceived norms, and perceived behavioral control as the predictors 

(independent variables).  

Direct measure of attitude was a statistically significant predictor of college 

students’ intention toward NMUPD independent from perceived norms, and 

perceived behavioral control (B = -0.26, p < 0.001) (Table 49). H08 is not 

supported.   

Table 49 Prediction of college students’ intention to avoid prescription 
drug use for nonmedical reasons from attitudes, perceived social norms, 
and perceived behavioral control  

Independent 
variable* 

B SE t P 

Attitude -0.26 0.05 -5.01 <0.001 
Perceived norms 0.44 0.06 7.11 <0.001 
Perceived 
behavioral control 

0.16 0.07 2.2 0.03 

Constant  0.6 0.2 3.0 0.003 
*Direct measures. The dependent variable is intention, B: coefficient, SE: 
Standard error  
N= 361, F (3,357) =  69.0 p <0.001 , R =0.61  R2 = 0.37 Adjusted R2= 0.36 
Note: R is the multiple correlation coefficient. R-square is the square of this coefficient, and 
indicates the percentage of variation explained by the model out of the total variation.  Adjusted 
R2: is a modified R2 penalize for adding more independent variables  

Since attitudes were found to predict intentions, it is important to examine 

the underlying behavioral beliefs to fully understand why students intend or do 
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not intend to avoid using prescription drugs for nonmedical reasons. Behavioral 

beliefs influence attitudes and therefore indirectly influence intention.  

To examine this, the sample was divided into those who intended to void 

prescription drugs for nonmedical reasons and those who did not intend to avoid 

such use.  The main beliefs were then compared in the two subsamples.  

Students with a mean intention score above zero were considered intenders and 

those with a mean intention score of zero and lower were considered non-

intenders. A total of 43 (11.7%) students have no intention to avoid using 

prescription drugs for nonmedical reasons and thus were treated as non-

intenders, and 325 (88.3%) were classified as intenders. It can be seen from 

Table 50 that all the biei products significantly predict intention to avoid 

nonmedical use of Rx except of the biei product for losing weight.  

There were substantial differences in the mean belief strengths between 

intenders and non-intenders to avoid NMUPD (Table 50). While intenders did not 

believe that NMUPD would help them stay focused and improve their grades, 

non-intenders believed so. On the other hand, while intenders agreed that 

NMUPD would cause them to be addicted and get them arrested, non-intenders 

did not agree with these beliefs.  Both groups agreed that prescription drugs 

would cause them physical problems, but intenders believed that more strongly 

than non-intenders did. Both groups disagreed on that NMUPD would help them 

get high and feel more socially acceptable, but the intenders held these last two 

beliefs stronger than non-intenders did. While intenders agreed that NMUPD 

would cause them mental problems, non-intenders neither agreed nor disagreed.  
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There were also significant differences in outcome evaluations between 

intenders and non-intenders. Respondents perceived having mental problems, 

physical problems, addiction, getting arrested, getting high and party as bad 

outcomes. However, intenders perceived these outcomes as significantly more 

bad than non-intenders. No significant differences in outcome evaluations were 

found between intenders and non-intenders with regard to staying focused and 

improving their grades, feeling more socially acceptable, or losing weight (Table 

50).  
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Table 50 Correlation of behavioral belief x outcome evaluation products 
with intention to avoid NMUPD and mean belief strength and outcome 
evaluation of college student intenders and non-intenders to avoid NMUPD 

 
Correlation 
biei-
intention 

Mean belief strength 
(bi) 

Mean evaluation (ei) 

Behavioral 
belief  

Intenders# 
(SD) 

Non-
intenders 
(SD) 

Intenders 
(SD) 

Non-
intenders 
(SD) 

Help me stay 
focused and 
improve my 
grades 

-0.45*** 
2.4 
(1.6) 

4.5*** 
(2.0) 

5.5 
(1.5) 

5.5 
(1.6) 

Cause me 
physical health 
problems 

0.29*** 5.6 
(1.5) 

4.3*** 
(1.5) 

2.1 
(1.4) 

3.0*** 
(1.3) 

Cause me 
mental health 
problems 

0.28*** 
5.4 
(1.6) 

4.0*** 
(1.8) 

2.0 
(1.4) 

2.8*** 
(1.4) 

Cause me to 
be addicted 

0.27*** 5.5 
(1.6) 

3.9*** 
(1.8) 

1.7 
(1.3) 

2.7*** 
(1.4) 

Get me 
arrested 

0.24*** 5.1 
(1.7) 

3.7*** 
(1.8) 

1.7 
(1.2) 

2.6*** 
(1.5) 

Help me lose 
weight  -0.06 

2.9 
(1.6) 

3.4* 
(1.7) 

4.2 
(1.6) 

3.9 
(1.4) 

Help me get 
high and party  -0.23*** 

3.2 
(1.9) 

3.5 
(1.8) 

2.8 
(1.6) 

4.0*** 
(1.5) 

Make me feel 
more socially 
accepted by my 
group   

-0.14** 
2.1 
(1.4) 

2.7*** 
(1.6) 

3.7 
(1.8) 

3.7 
(1.4) 

*p<0.05, **p<0.01, ***p<0.001 
Belief strength and perceived power can range from 1 to 7. 
 #Intenders to avoid NMUPD 
 
H09: Perceived norms is a significant predictor of college students’ 

intention to avoid NMUPD, independent of attitudes and perceived 

behavioral control 

As can be seen from Table 49, the direct measure of perceived norms 

was a significant predictor of students’ intention to avoid NMUPD, independent of 
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attitudes and perceived behavioral control(B= 0.44, p <0.001). H09 is not 

supported.   

Since perceived social norms were found to predict intentions, the 

underlying normative beliefs were also examined to fully understand why 

students intended or did not intend to avoid NMUPD. Normative beliefs 

influenced perceived norms and thus indirectly impacted intention.  

Table 51 displays that all the four n x m products correlated significantly (p 

< 0.001) with intentions to avoid NMUPD, indicating that each referent exerted 

some influence on intention. By comparing the means for intenders and non-

intenders, it can be seen from Table 51 that those who intended to avoid 

NMUPD, were more likely to believe that their partner, HCPs, and family 

members will not approve their NMUPD. There was one instance with substantial 

differences between intenders and non-intenders: while intenders believed that 

their close friends will not approve their NMUPD, non-intenders did not think so.  

 In terms of their motivation to comply with the four referent groups, there 

were significant differences between intenders and non-intenders. Intenders 

were more likely to comply with their partner, close friends, HCPs, and family 

members than non-intenders (Table 51).  
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Table 51 Correlations of injunctive normative belief x motivation to comply 
products with intention to avoid NMUPD, and mean belief strength, and 
motivation to comply of intenders and non-intenders.  

  
Correlation 
nimi-
intention 

Mean injunctive 
normative belief 
strength (ni) 

Mean motivation to 
comply (mi) 

Normative 
Referent 

Intenders# 
(SD) 

Non-
intenders 
(SD) 

Intenders 
(SD) 

Non-
intenders 
(SD) 

Partner 
(spouse, 
girlfriend, or 
boyfriend)  

0.33*** 1.7 
(1.6) 

0.4*** 
(1.7) 

5.3 
(1.3) 

4.4*** 
(1.5) 

Close friends 0.41*** 1.6 
(1.6) 

-0.3*** 
(1.9) 

4.9 
(1.3) 

4.1* 
(1.4) 

Doctor, nurse 
or pharmacist  

0.27*** 2.4 
(1.4) 

1.3*** 
(1.7) 

6.1 
(1.1) 

5.4*** 
(1.4) 

Family 
members  0.23*** 

2.3 
(1.5) 

1.7* 
(1.6) 

5.3 
(1.4) 

4.6** 
(1.6) 
 

Belief strength can range from -3 to +3, and motivation to comply from 1 to 7 
#Intenders to avoid NMUPD 
*p<0.05, **p<0.01, ***p<0.001.  
 
 
H010: Perceived behavioral control is not a significant predictor of college 

students’ intention to avoid NMUPD, after controlling for attitudes and 

perceived norms  

As can be seen from Table 52, the direct measure of perceived behavioral 

control was a significant predictor of students’ intention to avoid NMUPD, 

independent from attitudes and perceived norms (B = 0.16, p < 0.05. H010 was 

not supported.    

Since perceived behavioral control was found to predict intentions, the 

underlying control beliefs were also examined to fully understand why students 

intended or did not intend to avoid NMUPD. Control beliefs influenced perceived 

behavioral control and thus indirectly impacted intention.  
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As can be seen in Table 52, only the c x p [control belief strength x power] 

products associated with having a legitimate prescription for the medication and 

being a member of social fraternity/sorority groups predicted students’ intentions 

to avoid NMUPD. There were little and non-significant differences between 

intenders and non-intenders in the perceived control (belief strength ci, the last 2 

columns) over having legitimate prescription, having a friend with a prescription 

medication, being offered a prescription medication, having a health insurance,  

getting behind in school work, and facing a stressful situation.  

  With regard to mean perceived power (pi), intenders were more likely to 

agree that having a legitimate prescription, having health insurance, getting 

behind in school work, and being a member of social fraternity/sorority group will 

make it easier to use prescription drugs for nonmedical reasons.   
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Table 52 Correlations of control belief x perceived power products with 
intention to avoid NMUPD, and mean belief strength, and perceived power 
of intenders and non-intenders. 

  
Correlation 
cipi-
intention 

Mean perceived 
power (pi) 

Mean control belief 
strength (ci) 

Control factor Intenders 
 (SD)  

Non-
intenders 
(SD) 

Intenders 
 (SD)  

Non-
intenders 
(SD) 

Having a legitimate 
prescription for the 
medication 

0.13* 5.6 
(5.4) 

4.9* 
(4.8) 

5.7 
(1.5) 

5.4 
(1.6) 

Having a friend with 
a prescription for 
the medication 

-0.02 4.2 
(2.0) 

4.3 
(1.9) 

5.2 
(1.2) 

5.3 
(1.2) 

Having easy access 
to prescription 
medications 

0.02 4.8 
(1.9) 

4.6 
(1.7) 

5.6 
(1.4) 

5.7 
(1.1) 

Being offered a 
prescription 
medication by a 
friend or a family 
member 

0.1 4.6 
(2.0) 

4.2 
(1.8) 

5.6 
(1.4) 

5.5 
(1.3) 

Having a health 
insurance 

0.02 5.6 
(1.4) 

4.9** 
(1.6) 

4.4 
(1.2) 

4.6 
(1.3) 

Getting behind in 
school work 

0.07 5.9 
(1.2) 

5.4*** 
(1.3) 

4.3 
(1.3) 

4.6 
(1.4) 

Facing a stressful 
personal situation 

0.04 5.1 
(1.7) 

4.8 
(1.5) 

4.6 
(1.3) 

4.8 
(1.3) 

Being a member of 
social fraternity/ 
sorority group 

0.13* 5.5 
(1.6) 

5.0* 
(1.6) 

4.6 
(1.5) 

4.0* 
(1.2) 

Both control belief strength and power can range from 1 to 7 
*Intenders to avoid NMUPD 
*p<0.05, **p<0.01, ***p<0.001.  
 
 
H011: Attitudes, perceived norms, and perceived behavioral control do not 

explain significant variance of college students’ intention to avoid NMUPD 

As can be seen in Table 49, the multiple correlation (R) is 0.61, indicating 

that attitudes, perceived norms, and perceived behavioral control simultaneously 
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explain 37% of the variance (R2) of intention to avoid NMUPD. This model is 

statistically significant F (3,357) = 69.0, p<0.001). H011 is not supported.  

H012:  The previous use of prescription drugs for nonmedical purposes 

does not increase the amount of explained variance of intentions to avoid 

NMUPD, beyond that explained by attitudes, perceived norms and 

perceived behavioral control 

Integrating previous NMUPD with the regression model, using the 

backward elimination process, increased the explained variance in   intention 

from 37% to 40%.  This increase of 3% is significant according to the likelihood-

ratio test (LR chi(1) = 20.3, p<0.001) (Table 53). H012 is not supported.  

Table 53 Prediction of college students’ intentions to avoid prescription 
after adding previous NMUPD  

Independent 
variable* 

B SE t-value p-value 

Attitude -0.18 0.05 -3.4 0.001 
Perceived norms 0.38 0.06 6.0 <0.001 
Perceived 
behavioral control 

0.18 0.07 2.5 0.012 

Previous NMUPD -0.68 0.15 -4.5 <0.001 
Constant  0.96  4.6 <0.001 
*Direct measures. The dependent variable is intention, B: coefficient, SE: 
Standard error  
N= 361, F (3, 357) =59.7 , p <0.001 , R = 0.64  R2 = 0.41 Adjusted R2= 0.39 

 

As can be seen in Table 54, those who never reported NMUPD in the past 

have significantly higher intentions to avoid NMUPD in the future, more negative 

attitudes, and higher perceived social norms compared to those who reported 

NMUPD.  
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Table 54 Means and standard deviations for reasoned action constructs: 
Differences between those who ever used Rx for nonmedical reasons and 
those who did not 

Construct  Ever used RX 
nonmedically 
(n=106) 

Never used Rx 
nonmedically 
(n=262) 

t-test P-value 

 Mean (SD) Mean (SD)   
Intention 1.2 (1.7) 2.6 (1.0) 10.0 <0.0001 
Attitude -0.2(1.3) -1.7(1.2) -11.1 <0.0001 
Perceived norms 1.0 (1.3) 2.2(1.0) 9.6 <0.0001 
Perceived 
behavioral control 2.6(0.7) 2.6(0.9) 0.30 0.76 

 

Looking at the behavioral belief strengths from Table 55, it is clear that 

those who reported NMUPD were significantly less likely to believe that NMUPD 

would cause them physical problems, mental problems, or cause them to be 

addicted. Although both groups disagreed that NMUPD would help them stay 

focused and improve their grades, those who never reported NMUPD held this 

belief more strongly.  

 Outcome evaluations showed few differences between the two groups. 

There was a difference between the two groups in two beliefs; the belief that 

NMUPD would cause them addiction, and the belief that it would help them get 

high and party. While both groups agreed that becoming addicted is bad, those 

who never reported NMUPD, held this belief more strongly than those who 

reported NMUPD. Likewise, those who never reported NMUPD perceived getting 

high and partying as a bad thing more than those who reported NMUPD (Table 

55).  
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Table 55 Mean belief strength and outcome evaluation of college students 
who ever reported NMUPD and those who never reported NMUPD 

 Mean belief strength (bi) Mean evaluation (ei) 

 Ever used Rx nonmedically Ever used Rx 
nonmedically 

Behavioral belief  Yes (n=107) 
Mean (SD) 

No (n =266 ) 
Mean 
 (SD) 

Yes (n=107) 
Mean (SD) 

No (n =265) 
Mean 
 (SD) 

Help me stay 
focused and improve 
my grades 

3.7 
(2.1) 

2.2*** 
(1.5) 

5.6 
(1.5) 

5.4 
(1.7) 

Cause me physical 
health problems 

4.8 
(1.6) 

5.8*** 
(1.4) 

2.4 
(1.4) 

2.2 
(1.5) 

Cause me mental 
health problems 

4.4 
(1.8) 

5.6*** 
(1.5) 

2.3 
(1.3) 

2.0 
(1.4) 

Cause me to be 
addicted 

4.4 
(2.0) 

5.7*** 
(1.5) 

2.1 
(1.3) 

1.8* 
(1.4) 

Get me arrested 4.0 
(1.9) 

5.3*** 
(1.6) 

1.9 
(1.3) 

1.7 
(1.3) 

Help me lose weight  2.9 
(1.6) 

3.1 
(1.6) 

4.2 
(1.6) 

4.1 
(1.4) 

Help me get high 
and party  

3.5 
(1.9) 

3.2 
(1.9) 

3.8 
 (1.5) 

2.5*** 
(1.5) 

Make me feel more 
socially accepted by 
my group   

2.4 
(1.6) 

2.1 
(1.5) 

3.8 
(1.5) 

3.6 
(1.8) 

 

Examining the injunctive normative beliefs showed that those who 

reported NMUPD were less likely to believe that their referents would disapprove 

their NMUPD. Also, they were significantly less motivated to comply with what 

their referents suggested they do compared to those who never used prescription 

drugs for nonmedical reasons (Table 56).   
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Table 56 Mean injunctive normative belief strength and mean motivation to 
comply of students who reported past NMUPD and those who never 
reported NMUPD 

 Mean injunctive normative 
belief strength (ni) 

Mean motivation to 
comply (mi) 

 Ever used Rx nonmedically Ever used Rx 
nonmedically 

Normative 
Referent 

Yes (n=105) 
Mean (SD) 

No (n =259 ) 
Mean 
 (SD) 

Yes (n=105) 
Mean (SD) 

No (n =259) 
Mean 
 (SD) 

Partner (spouse, 
girlfriend, or 
boyfriend)  

0.5 
(1.7) 

2.0*** 
(1.5) 

4.8 
(1.3) 

5.4** 
(1.4) 

Close friends 0.2 
(1.8) 

1.8*** 
(1.6) 

4.7 
(1.2) 

4.8 
(1.4) 

Doctor, nurse or 
pharmacist  

2.0 
(1.6) 

2.4* 
(1.5) 

5.6 
(1.2) 

6.2*** 
(1.2) 

Family members  
1.8 
(1.8) 

2.3*** 
(2.4) 

4.8 
(1.6) 

5.4** 
(1.4) 
 

 

H013: The intervention does not significantly increase the amount of 

explained variance of intentions to avoid NMUPD, beyond that explained by 

attitudes, perceived norms, perceived behavioral control, and previous use 

of prescription drugs. 

Integrating the intervention assignment, using the backward elimination 

process, with the regression model did not increase the explained variance of    

intention The result of the likelihood-ratio test was not significant (LR chi(1) = 

1.95, p= 0.16) (Table 57). H013 is supported.  
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Table 57 Prediction of college students’ intention to avoid prescription after 
adding previous NMUPD and the web-based intervention  

Independent 
variable* 

B SE t-value p-value 

Attitude -0.2 0.05 -3.5 <0.01 
Perceived norms 0.4 0.06 6.1 <0.001 
Perceived 
behavioral control 

0.18 0.07 2.5 0.04 

Previous NMUPD -0.7 0.1 -4.4 <0.001 
Web-intervention -0.16 0.1 -1.4 0.17 
Constant  1.0 0.2 4.7 <0.001 
*Direct measures. The dependent variable is intention, B: coefficient, SE: 
Standard error  
N=361 , F (5, 355) =48.3 , p <0.001 , R = 0.61  R2 = 0.40 Adjusted R2= 0.39 
 

H014: No significant relationship exists between college students’ intention 

to avoid NMUPD and gender. 

As can be seen in Table 58, both female (mean = 2.3, SD =1.2) and male 

(mean = 2.0, SD =1.5) students had the intention to avoid NMUPD; however, 

female students had significantly higher intention (p = 0.02, t =2.4). H014 is not 

supported.  

It is important to track which predictors of intention are different between 

female and male students. As shown in Table 58, female students had 

significantly more negative attitudes toward NMUPD, compared to male students 

(female: mean = -1.4, SD = 1.3, male: mean = -1.0, SD =1.4, p =0.002). Also, 

female students had significantly higher mean perceived social norms (mean = 

2.0, SD = 1.1) compared to male students (mean = 1.6, SD = 1.3, p<0.001). 

However, there was no statistically significant difference in perceived behavioral 

control (t = 0.32, p = 0.75) between male and female students.   
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Table 58 Means and standard deviations for reasoned action constructs: 
Differences between female and male students  

Construct Female (n=225) Male (n=143) t-test P-value 
 Mean (SD) Mean (SD)   
Intention 2.3 (1.2) 2.0 (1.5) 2.4 0.02 
Attitude -1.4(1.3) -1.0(1.4) -3.2 0.002 
Perceived norms 2.0 (1.1) 1.6(1.3) 3.5 0.0005 
Perceived 
behavioral control 2.6(0.8) 2.6(0.8) 0.32 0.75 

H015: No significant relationship exists between college students’ intention 

to avoid NMUPD and race/ethnicity. 

The results from ANOVA, indicated that there was no statistically 

significant difference between the various race/ethnicity groups with regard to 

intentions to avoid NMUPD (F= 0.43, df = 5, 367, p = 0.825). H015 is supported.  

 

H016: No significant relationship exists between college students’ intention 

to avoid NMUPD and the degree pursued by the student. 

The results from ANOVA, indicated that there was no significant 

relationship between the degree pursued by the student (undergraduate, 

graduate, professional degree) and intentions to avoid NMUPD (F= 2.1, df = 2, 

367, p = 0.13). H016 is supported.  

 

H017: No significant relationship exists between college students’ intention 

to avoid NMUPD and affiliation with sorority/fraternity groups. 

A t-test showed that there was no significant relationship between college 

students intentions to avoid NMUPD and being a member of a sorority/fraternity 

group (t = -0.47, df= 366, p= 0.64). H017 is supported.  
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H018: No significant relationship exists between college students’ intention 

to avoid NMUPD and whether living on- or off-campus.  

Results from the t-test indicated that no significant difference existed in 

intention to avoid NMUPD between students who lived on-campus and students 

who lived off-campus (t = 1.8, df = 366, p = 0.07). H018 is supported.  

 

H019: No significant relationship exists between college students’ intention 

to avoid NMUPD and tobacco use. 

Results from one-way ANOVA indicated a significant relationship between 

college students’ intentions to avoid NMUPD and tobacco smoking (F = 6.31, df 

= 2,367, p = 0.002). H019 is not supported.  

Post hoc analyses were conducted given the statistically significant 

omnibus ANOVA test, specifically using Tukey’s test on all possible pairwise 

contrasts.  The greatest difference in the intentions score was observed for non-

tobacco users (mean = 2.3, SD = 1.2) vs. current tobacco users (mean = 1.5, SD 

= 1.9, t = 3.4 p = 0.002). Conversely, there were no statistically significant 

differences in intentions score between non-tobacco and former-tobacco users, 

and former-tobacco and current-tobacco users (Table 59). 

The same analysis was done for attitude, perceived social norms, and 

perceived behavioral control. Results from one-way ANOVA indicated a 

significant relationship between college students’ attitude toward NMUPD and 

tobacco use (F = 6.31, df = 2,371, p = 0.002). Post hoc analyses were conducted 

given the statistically significant omnibus ANOVA test, specifically; Tukey’s test 

was used on all possible pairwise contrasts.  The greatest difference in attitude 
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score was observed for non-tobacco users (mean = -1.4, SD = 1.3) vs. current 

tobacco users (mean = -0.62, SD = 1.6, t = -3.1 p = 0.006). There were no 

statistically significant differences in attitude between any other groups (Table 

59). 

Results from one-way ANOVA indicated a significant relationship between 

college students’ perceived norms toward NMUPD and tobacco smoking (F = 

6.2, df = 2,363, p = 0.002). Post hoc analyses were also conducted given the 

statistically significant omnibus ANOVA test, specifically, using Tukey’s test on all 

possible pairwise contrasts.  The greatest difference in perceived norms score 

was also observed for non-tobacco users (mean = 2.0, SD = 1.1) vs. current 

tobacco users (mean = 1.3, SD = 1.4, t = 3.2 p = 0.004). However, there were no 

statistically significant differences in perceived social norms among any other 

groups (Table 59). 

Results from the ANOVA test showed no significant relationship between 

college students’ perceived behavioral control and tobacco smoking (F= 0.9, df = 

2,360, p = 0.41) (Table 59). 
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Table 59 Results from post hoc analysis using Tukey’s test for reasoned 
action constructs: Differences between former, current, and non-tobacco 
users   

 Former tobacco 
user vs current 
user 

Non-tobacco user vs 
current user 

Non-tobacco user 
vs former user 

Construct  Contrast 
(SE) 

t-Tukey 
P-
value 

Contrast 
(SE) 

t-
Tukey 

P-value 
Contrast 
(SE) 

t-Tukey 
P-
value 

Intention 0.53 
(0.3) 1.8 0.16 

0.83 
(0.25) 3.4 <0.01 

0.30 
(0.2) 1.5 0.27 

Attitude -0.35 
(0.3) 

-1.2 0.46 -0.77 
(0.25) 

-3.1 <0.01 -0.4 
(0.3) 

-2.16 0.08 

Perceived 
social 
norm 

0.37 
(0.26) 

1.5 0.3 0.7 
(0.22) 

3.2 <0.01 0.3 
(0.17) 

1.9 0.15 

Perceived 
behavioral 
control  

0.22 
(0.18) 

1.3 0.4 0.1 
(0.15) 

0.7 0.8 -0.12 
(0.12) 

-1.1 0.54 

 

 

H020: No significant relationship exists between college students’ intention 

to avoid NMUPD and marijuana use.  

Results from one-way ANOVA indicated a significant relationship between 

college students’ intention to avoid NMUPD and marijuana use (F = 19.2, df = 

367, p <0.001). H020 is not supported. 

Post hoc analysis using Tukey’s test revealed that former marijuana users 

have higher intentions (mean = 2.0, SD =1.3) to avoid NMUPD compared to 

frequent marijuana users (mean =0.9, SD = 2.0, t = -4.10, p < 0.001). Also, non- 

marijuana users have significantly higher intentions (mean = 2.5, SD = 1.1) to 

avoid NMUPD compared to former users (mean = 2.0, SD = 1.3, p=0.03); 

frequent marijuana users (mean = 0.9, SD = 2.0, p<0.001); and occasional 

marijuana users (mean = 1.6, SD = 1.5, p<0.001). No other group comparisons 
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showed statistically significant differences in intention to avoid NMUPD (Table 

60)  

The same analysis was done for attitude, perceived social norms, and 

perceived behavioral control. Results from one-way ANOVA indicated a 

significant relationship between college students’ attitude toward NMUPD and 

marijuana use (F = 20.8, df = 3, 371, p < 0.001).  

Post hoc analysis using Tukey’s test revealed that former marijuana users 

have more negative attitudes (mean = -0.83, SD =1.4) toward NMUPD compared 

to frequent marijuana users (mean = 0.07, SD = 1.4, t = -3.2, p < 0.01). Also, 

non-marijuana users have significantly more negative attitudes toward NMUPD 

(mean = -1.6, SD = 1.2) compared to former users (mean = -0.83, SD =1.4, p 

<0.001); frequent marijuana users (mean =0.07, SD =1.4, p < 0.001); and 

occasional marijuana users (mean = -0.9, SD = 1.3, p < 0.01).  

Occasional marijuana users also have a significantly lower attitude score 

compared to frequent users (t = 3.2, p < 0.01). No significant difference in 

attitude was found between occasional and former marijuana users (Table 60).  

Also, results from one-way ANOVA indicated a significant relationship between 

college students’ perceived social norms toward NMUPD and marijuana use (F = 

9.1, df = 3, 363, p < 0.001).  

Post hoc analysis using Tukey’s test revealed that frequent marijuana 

users have a significantly lower perceived norm score (mean = 0.9, SD = 1.4) 

toward NMUPD compared to former marijuana users (mean = 1.7, SD =1.1, t = -

3.3, p < 0.01). Also, non-marijuana users have significantly higher mean 
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perceived norms’ score (mean = 2.0, SD = 1.1) compared to frequent marijuana 

users (p < 0.001).  Occasional marijuana users also have significantly higher 

mean perceived norms’ score (mean = 1.7, SD = 1.3) compared to frequent 

users (t = 2.8, p = 0.03). No significant difference in perceived norms was found 

among any other groups (Table 60). 

Although intention, attitude, and perceived norms have a significant 

relation with NMUPD; perceived behavioral control showed no significant relation 

(F= 1.4, p = 0.25) (Table 60). 
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Table 60 Results from post hoc analysis using Tukey’s test for reasoned action constructs: differences 
between former, occasional, frequent, and non-marijuana users 

 
Intention Attitude Perceived norms 

Construct Contrast 
(SE) 

t-
Tukey 

P-value 
Contrast 
(SE) 

t-
Tukey 

P-value 
Contrast 
(SE) 

t-
Tukey 

P-value 

Frequent vs 
former users 

-1.1 
(0.3) 
 

-4.1 <.001 
0.9 
(0.3) 

3.2 <.01 
-0.8 
(0.3) 

-3.3 <.01 

Non-users vs 
former users 

0.5 
(0.2) 

2.8 0.03 
-0.8 
(0.2) 

-4.4 <.001 
0.3 
(0.17) 

1.7 0.32 

Occasional vs 
former users 

-0.4 
(0.3) 

-1.5 0.47 -0.1 
(0.3) 

-0.4 0.97 -0.1 
(0.2) 

-0.3 0.99 

Non-users vs 
frequent  

1.6 
(0.24) 

6.8 <.001 
-1.7 
(0.2) 

-7.0 <.001 
1.1 
(0.2) 

5.1 <.001 

Occasional vs 
frequent  

0.8 
(0.3) 

2.6 0.052 -1.0 
(0.3) 

-3.3 <.01 0.7 
(0.3) 

2.8 0.03 

Occasional vs 
non-users 

-0.9 
(.21) 

-4.1 <.001 
0.7 
(0.2) 

3.2 <.01 
-0.36 
(0.2) 

-1.8 0.3 

Note: Perceived behavioral control is not shown in the table because there was no significant association with marijuana smoking.  
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H021: No significant relationship exists between college students’ 

intentions to avoid NMUPD and alcohol consumption in the overall sample 

Results from one-way ANOVA indicated a significant relationship between 

college students’ intentions to avoid NMUPD and alcohol consumption (F= 7.4, df 

= 3, 367, p < 0.001). H021 is not supported.  

Post hoc analysis using Tukey’s test revealed that non-drinkers have 

significantly higher intention (mean = 2.6, SD = 0.8) to avoid NMUPD compared 

to frequent drinkers (mean = 1.5, SD = 1.6, t = 4.0, p < 0.01), and occasional 

drinkers (mean = 2.0, SD = 1.5 t = -3.9, p < 0.01).  No other between group 

comparisons showed statistically significant difference in mean intention score 

(Table 61) 

The same analysis was done for attitude, perceived social norms, and perceived 

behavioral control. Results from one-way ANOVA indicated a significant 

relationship between college students’ attitude toward NMUPD and alcohol 

drinking (F = 10.0, df = 3, 371, p <0.001).  

Post hoc analysis using Tukey’s test revealed that non-alcohol drinkers 

have significantly more negative attitudes (mean = -1.8, SD = 1.3) toward 

NMUPD compared to frequent alcohol drinkers (mean = -0.4, SD = 1.3, t = 4.0, p 

< 0.01), and compared to occasional alcohol drinkers (mean = -1.1, SD = 1.3, p < 

0.01). No significant differences in attitude were found among any other groups 

(Table 61). Also, results from one-way ANOVA indicated a significant relationship 

between college students’ perceived social norms toward NMUPD and alcohol 

drinking (F= 6.9, df = 3, 363, p < 0.001).  
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Post hoc analysis using Tukey’s test revealed that non-alcohol drinkers 

have a significantly higher perceived norm score (mean = 2.2, SD = 1.0) toward 

NMUPD compared to former drinkers (mean = 1.2, SD = 1.5, t = 3.7, p < 0.01), 

frequent drinkers (mean = 1.4, SD = 1.3, t = 3.1, p < 0.01) and occasional 

drinkers (mean = 1.8, SD = 1.2, t = -3.0, p = 0.02). No significant difference in 

perceived norms was found between any other groups (Table 61). 

Although intention, attitude, and perceived norms have a significant 

relation with NMUPD, perceived behavioral control showed no significant relation 

(F = 0.34, p = 0.8) (Table 61).  
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Table 61 Results from post hoc analysis using Tukey’s test for reasoned action constructs: differences 
between former, occasional, frequent, and non-alcohol drinker 

 
Intention Attitude Perceived norms 

Construct Contrast 
(SE) 

t-
Tukey 

P-value 
Contrast 
(SE) 

t-Tukey P-value 
Contrast 
(SE) 

t-Tukey P-value 

Frequent vs 
former drinker* 

-0.6 
(0.4) 

-1.6 0.4 0.4 
(0.4) 

1.1 0.7 0.3 
(0.3) 

0.8 0.9 

Non- vs former 
drinker 

0.5 
(0.3) 1.6 0.4 

-0.9 
(0.3) -3.0 0.02 

1.0 
(0.3) 3.7 <0.01 

Occasional vs 
former drinker 

-0.11 
(0.3) 

-0.4 0.98 -0.3 
(0.3) 

-1.0 0.8 0.6 
(0.3) 

2.3 0.11 

Non- vs frequent 
drinker 

1.1 
(0.3) 4.0 <0.01 

-1.3 
(0.3) -4.7 <.001 

0.8 
(0.3) 3.1 0.01 

Occasional vs 
frequent drinker 

0.5 
(0.27) 

1.9 0.2 -0.7 
(0.3) 

-2.6 0.052 0.3 
(0.2) 

1.4 0.5 

Occasional vs 
non-drinker 

-0.6 
(0.16) -3.9 <0.01 

0.6 
(0.16) 4.0 <.001 

-0.4 
(0.1) -3.0 0.02 

*drinker refer to alcohol consumption. 
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H022: No significant relationship exists between college students’ intention 

to avoid NMUPD and age at first use of NMUPD in the overall sample. 

Results from correlation tests showed no statistically significant 

relationship between intention to avoid NMUPD and onset of NMUPD (r = 0.14, p 

= 0.14). H022 is supported.  

 

H023: No significant relationship exists between college students’ intention 

to avoid NMUPD and type of prescription drug used. 

As can be seen in Table 62, an analysis restricted to those who previously 

reported NMUPD, showed that there is a significant difference in intention to 

avoid NMUPD between those who used stimulants, and those who never used 

stimulants. Yet, there is no significant difference in intention to avoid NMUPD 

with the use of painkillers or depressants. H023 is supported for the use of 

painkillers and depressants but is not supported for the use of stimulants.    

Those who reported using stimulants have lower intentions to avoid 

NMUPD (mean = 0.6, SD = 1.9) compared to those who did not report using 

stimulants (but may have used other prescription drugs nonmedically) (mean = 

1.7, SD = 1.3) and this difference was significant at alpha level of 0.01 (t = 3.3). 

Additionally the difference in attitude was significant at alpha level of 0.01(t = -

3.1). Interestingly, those who reported using stimulants have a slightly positive 

attitude toward NMUPD (mean = 0.3, SD = 1.2), compared to those never used 

stimulant who have negative attitude toward NMUPD (mean = -0.5, SD =0.2) 

(Table 62).  
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Table 62 Means and standard deviations for reasoned action constructs: 
Differences according to type of prescription drug used 

 Stimulants  Painkillers Depressants 
Construct Yes 

(n=49) 
No 
(n=57) 

Yes 
(n=68) 

No 
(n=38) 

Yes 
(n=41) 

No 
(n=65) 

Intention’s mean 
score (SD) 

0.6 
(1.9) 

1.7** 
(1.3) 

1.3 
(0.2) 

1.0 
(0.3) 

0.9 
(0.3) 

1.3 
(0.2) 

Attitude’s mean 
score (SD) 

0.3 
(0.2) 

-0.5** 
(0.2) 

-0.1 
(0.2) 

-0.2 
(0.2) 

-0.1 
(1.3) 

-0.2 
(1.3) 

Perceived norms’ 
mean score (SD) 

0.8 
(0.2)  

1.2 
(0.2) 

1.0 
(0.2) 

0.9 
(0.2) 

0.8 
(0.2) 

1.1 
(0.2) 

Perceived 
behavioral 
control’s mean 
score (SD) 

2.6 
(0.1) 

2.5 
(0.1) 

2.5 
(0.1) 

2.8 
(0.1) 

2.6 
(0.1) 

2.6 
(0.1) 

** p<0.01. 
Scores can range from -3 to +3.  
Analysis is only among those who reported using at least one of these drugs.  
 

On average, those who reported using stimulants felt that NMUPD is 

pleasant (mean = 0.8, SD= 1.5) and enjoyable (mean = 0.9, SD= 1.4) more than 

those who never used stimulants (mean = 0.1, SD = 1.7, t = -2.2, p <0.05 versus 

mean = 0.0, SD= 1.7, t = -2.9, p < 0.01 respectively). On the other hand, those 

who used stimulants felt that NMUPD was good (mean = 0.2, SD= 1.6), but those 

who never used stimulants felt that NMUPD was bad (mean = -0.8, SD= 1.6), 

and such difference was significant at alpha level of 0.01 (Table 63).  

Those who never used stimulants felt that NMUPD is harmful (mean = -

1.2, SD = 1.5) and irresponsible (mean = -1.4, SD = 1.4), on average, more than 

those who reported using stimulants (mean = -0.6, SD = 1.5, t = -2.1, p = 0.04 & 

mean = -0.5, SD= 1.4, t =-3.3, p < 0.01 respectively) (Table 63). 
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Table 63 Mean attitude score between those who used stimulants and 
those who did not. (Analysis among those who reported using at least one 
type of prescription drug)  

 Ever used stimulant  

Items 
     

Yes (n= 49) 
Mean(SD) 

No (n =57) 
Mean (SD) 

t-value P-value 

Irritating-Relaxing   0.7(1.5) 0.2(0.2) -1.5 0.13 
Unpleasant - Pleasant 0.8(1.5) 0.1(1.7) -2.2 0.03 
Unenjoyable -Enjoyable 0.9(1.4) 0.0(1.7) -2.9 <0.01 
Bad- Good 0.2(1.6) -0.8(1.6) -3.0 <0.01 

Harmful- Not harmful   -0.6(1.5) -1.2(1.5) -2.1 0.04 

Irresponsible- Responsible  -0.5(1.4) -1.4(1.4) -3.3 <0.01 

Overall mean attitude score   
0.3(1.2) -0.5(1.3) -3.1 <0.01 

 

Although the mean perceived norms’ score was not significantly different 

among the groups, those who used stimulants were less likely to think that most 

people like them do not use medications for nonmedical reasons (mean = 0.06 

SD = 1.7), compared to those who never used stimulants (mean = 0.9, SD =1.4, 

t= 2.6, p=0.01) (Table 64).  
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Table 64 Perceived norms between those who used stimulants and those 
who did not. (Analysis among those who reported using at least one type 
of prescription drug)  

 Ever used stimulant  
Items 

     

Yes (n= 49) 
Mean(SD) 

No (n =57) 
Mean (SD) 

t-value P-value 

1.Most people who are important 
to me think I should NOT use 
medications for nonmedical 
purposes 

1.2(1.5) 1.4(1.4) 0.5 0.6 

2. Most people whose opinions I 
value would NOT  approve my 
using of medications for 
nonmedical purposes 

0.9(1.6) 1.3(1.5) 1.1 0.3 

3. Most people whom I respect 
and admire DO NOT use 
medications for nonmedical 
purposes: 

 
0.9(1.7) 

1.1(1.5) 0.6 0.5 

4. Most people, like me, DO NOT 
use medications for nonmedical 
purposes 

0.06(1.7) 0.9(1.4) 2.6 0.01 

 

Analysis of normative belief strengths showed that those who used 

stimulants did not believe that their close friends would not approve their NMUPD 

(mean = -0.2, SD = 1.9) while those who never used stimulants o believed, on 

average, that close friends would approve their NMUPD (mean = 0.6, SD = 1.6, t 

= 2.1, p < 0.05) (Table 65).    
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Table 65 Mean, SD, of normative belief strength (ni) between those who 
used stimulants, and those who did not. 

 Ever used stimulant  

Normative Referent  
     

Yes (n= 49) 
Mean(SD) 

No (n =57) 
Mean (SD) 

t-value P-value 

Partner (spouse, girlfriend, or 
boyfriend)  

0.5(1.7) 0.6(1.7) -0.1 0.9 

Close friends -0.17(1.9) 0.6(1.6) 2.1 0.04 

Doctor, nurse or pharmacist  2.1(1.5) 1.9(1.7) -0.4 0.7 
Family members  2.1(1.6) 1.5(1.9) -1.7 0.1 

 

Analysis of behavioral belief strengths showed that those who used 

stimulants believed that NMUPD would help them stay focused and improve their 

grades (mean = 4.8, SD = 1.9), while non-stimulant users did not believe that 

(mean = 2.7, SD= 1.7, t=-6.0, p <0.001). Non-stimulant users were less likely to 

believe that NMUPD will cause them physical health problems (mean = 4.3, SD = 

1.7) and mental health problems (mean = 4.0, SD = 1.8) compared to non-

stimulant users (mean = 5.2, SD = 1.4, p<0.01, mean = 4.8, SD = 1.4, p = 0.02 

respectively) (Table 66).   
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Table 66 Mean, SD, of belief strengths (bi) between those who used 
stimulants and those who did not.  

 Mean belief strength (bi)   

 Ever used stimulants    

Behavioral belief  Yes (n= 49) 
Mean(SD) 

No (n =57) 
Mean (SD) 

t-value p-
value 

Help me stay focused and 
improve my grades 

4.8 
(1.9) 

2.7 
(1.7) 

-6.0 <0.001 

Cause me physical health 
problems 

4.3 
(1.7) 

5.2 
(1.4) 

2.9 <0.01 

Cause me mental health 
problems 

4.0 
(1.8) 

4.8 
(1.7) 

2.3 0.02 

Cause me to be addicted 4.1 
(2.0) 

4.7 
(1.9) 

1.7 0.09 

Get me arrested 3.7 
(1.7) 

4.2 
(2.0) 

1.4 0.17 

Help me lose weight  3.1 
(1.7) 

2.7  
(1.6) 

-1.2 0.24 

Help me get high and party  3.7 
(1.9) 

3.4 
(2.0) 

-0.85 0.4 

Make me feel more socially 
accepted by my group   

2.5 
(1.5) 

2.4 
(1.7) 

-0.41 0.7 

 

 

Summary of Hypotheses Testing 

All the above hypotheses testing were summarized in Table 67. The table 

included the hypothesis title, main statistical tests, major finding, and whether the 

hypothesis was supported or not supported 
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Table 67 Summary of hypotheses testing 

Hypothesis Finding (Table #) Comment 
H01: No significant difference exists in 
college students’ intention to avoid NMUPD 
between the intervention and control 
groups. 

Table 42 
Results from t-test showed no significant difference 
between the intervention and control groups (p = 0.97) 

Supported  

H02: No significant difference exists in 
college students’ attitude toward NMUPD 
between the intervention and control groups 

Table 43 
Results from t-test showed significant difference 
between the intervention and control groups (p = 0.04) 

Not 
supported 

H03: No significant difference exists in 
college students’ perceived social norms of 
NMUPD between the intervention and 
control groups 

Table 44 
Results from t-test showed no significant differences 
between the intervention and control groups (p = 0.34) 

Supported 

H04: No significant difference exists in 
college students’ perceived behavioral 
control of NMUPD between the intervention 
and control groups 

Table 45 
Results from t-test showed no significant differences 
between the intervention and control groups (p = 0.68) 

Supported 

H05: No significant difference exists in 
college students’ behavioral beliefs of 
NMUPD between the intervention and 
control groups 

Table 46 
Results from t-tests showed no statistically significant 
differences between the intervention and control groups 
for any behavioral belief 

Supported 

H06: No significant difference exists in 
college students’ normative beliefs of 
NMUPD between the intervention and 
control groups 

Table 47 
Results from t-tests showed no statistically significant 
differences between the intervention and control groups 
for any normative belief 

Supported 

 H07: No significant difference exists in 
college students’ control beliefs of NMUPD 
between the intervention and control groups 

Table 48 
Results from t-tests showed no statistically significant 
differences between the intervention and control groups 
for any control belief 

Supported 
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Hypothesis Finding (Table #) Comment 
H08: Negative attitude is not a significant 
predictor of college students’ intentions to 
avoid NMUPD, after controlling for 
perceived norms and perceived behavioral 
control 

Table 49 
Results from multiple regression revealed that beta 
coefficient associated with attitude = -0.26 (p < 0.001)  

Not 
supported 

 H09: Perceived norm is not a significant 
predictor of college students’ intention to 
avoid NMUPD after controlling for attitudes 
and perceived behavioral control 

Table 49 
Results from multiple regression revealed that beta 
coefficient associated with perceived norms = 0.44 (p < 
0.001) 

Not 
supported 

H010: Perceived behavioral control is not a 
significant predictor of college students’ 
intention to avoid NMUPD, after controlling 
for attitudes and perceived norms  

Table 49 
Results from multiple regression revealed that beta 
coefficient associated with perceived behavioral control 
= 0.16 (p < 0.05) 

Not 
supported 

H011: Attitudes, perceived norms, and 
perceived behavioral control do not explain 
significant variance of college students’ 
intention toward NMUPD 

Table 49 
Results from multiple regression showed that R2 
associated with the model = 0.37 and p-value <0.001 

Not 
supported 

H012: The previous use of  prescription 
drugs for nonmedical purposes does not 
increase the amount of explained variance 
of intentions to avoid NMUPD, beyond that 
explained by attitudes, perceived norms and 
perceived behavioral control  

Table 53. 
Adding previous behavior increased the explained 
variance by 3%, and this change was significant (p< 
0.001) 

Not 
supported 

H013: The intervention does not increase 
the amount of explained variance of 
intentions to avoid NMUPD, beyond that 
explained by attitudes, perceived norms, 
perceived behavioral control, and previous 
use of prescription drugs 

Table 57 
Adding the intervention assignment to the regression 
model did not increase the explained variance (p = 0.16) 

Supported 
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Hypothesis Finding (Table #) Comment 
H014: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and gender  

Table 58 
T-test showed that female students have higher 
intentions to avoid NMUPD compared to male students 
(p =0.02) 

Not 
supported 

H015: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and race/ethnicity  

Results from ANOVA were not significant (F= 0.43, p = 
0.83)  

Supported 

H016: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and type of degree pursued (i.e. 
graduate, undergraduate, or professional 
degrees)  

Results from ANOVA were not significant (F= 2.1, p = 
0.13) 

Supported 

H017: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and sorority/fraternity  

Results from t-test were not significant (t = -0.47, p = 
0.64) 

Supported 

H018: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and housing (i.e. on-campus vs. 
off-campus)  

Results from t-test were not significant (t = 1.8, p = 0.07) Supported 

H019: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and tobacco use  

Table 59 
Results from ANOVA were significant (F= 6.31, p = 
0.002). 

Not 
supported 

H020: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and marijuana use  

Table 61Table 60 
Results from ANOVA were significant (F= 19.2, p < 
0.001). 

Not 
supported 

H021: No no significant relationship exists 
between college students’ intentions toward 
NMUPD and alcohol consumption  

Table 61 
Results from ANOVA were significant (F= 7.4, p < 
0.001). 

Not 
supported 

H022: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and age at first use of NMUPD  
 

Results from correlation test showed no statistically 
significant relation (r = 0.14, p = 0.14) 
 

Supported 



 
 

228 
 

Hypothesis Finding (Table #) Comment 
H023: No significant relationship exists 
between college students’ intention to avoid 
NMUPD and the class of prescription drug 
used (stimulants, painkillers, or 
depressants) 
 

Table 62 
Results from t-tests showed that who reported using 
stimulants have significantly lower intentions to avoid 
NMUPD compared to those who used other prescription  
drugs nonmedically p<0.01 

Not 
supported 



 
 

229 
 

CHAPTER FIVE: DISCUSSION AND CONCLUSION 

 

In this study, the reasoned action approach was utilized to design and 

evaluate an educational intervention to influence students’ intentions, attitudes, 

perceived social norms, and perceived behavioral control of the nonmedical use 

of prescription drugs.   Two random sample of students’’ emails were randomly 

assigned into either the intervention (educational website) or the control group 

(general health website). The study used two-group post-test only randomized 

experimental design. Both groups were also asked to fill out the same survey, 

which was designed in accordance with the reasoned action approach. Results 

from the survey were used to (1) evaluate the effectiveness of the website and to 

(2) test the predictive validity of the reasoned action approach in explaining 

NMUPD behavior among college students.  

The discussion section presents a comprehensive interpretation of the 

study’s results, implications, limitations, and future directions.  

 

 Response Rate for the Study and the Survey’s Dissemination Process 

The overall response rate for the study was about 10%, which is lower 

compared to other web-based surveys used to assess NMUPD among college 

students (Table 1). The low response rate for this study can be attributed to 

several reasons: (1) Time burden: Students were not only asked to fill out a 

survey, but also to view a website. The time needed to view the website can be 
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as long as 30 minutes, which might discourage some students from participating 

in the study. (2) Survey dissemination:  Several studies have shown that 

response rates from web-surveys are declining over years.182,183 Generally 

speaking, response rates from mail surveys are higher than web-based 

surveys.162 (3) Timing of survey dissemination: The invitation and first reminder 

emails were sent during the end of the semester (exams week), which may have 

prevented some students from participating. (4) Asking about sensitive issues: 

Illicit drug use, in general, and the nonmedical use of prescription drugs, in 

particular are considered sensitive topics. Questionnaires about drug use, sexual 

behavioral and income, generally, have lower response rates compared to 

questionnaires on other topics.184 A sensitive topic, such as NMUPD, may not 

only reduce response rates but can make the results of the study vulnerable to 

social desirability bias. This type of bias may occur when respondents answered 

questions in a manner that is perceived as socially acceptable.185  Social 

desirability bias may cause some respondents to under-report socially 

unacceptable behaviors such as heavy alcohol drinking, tobacco use, frequent 

marijuana use, and NMUPD.  

A major concern associated with low response rate is non-response bias. 

This bias occurs when those who chose to respond may differ significantly from 

those who chose not to respond. Non-response bias reduces the generalizability 

of a survey’s results.186 However, an analysis was done to see if the 

demographic characteristics, intention to avoid NMUPD, attitudes, perceived 

norms, and perceived behavioral control are different between early and late 
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responders. The details for this analysis are described in chapter 4 under the 

section “Differences between Early and Late Responders.” Early responders 

were found to be similar to late responders, and, consequently, the possibility for 

non-response bias is reduced. 

It was noticed during the dissemination of survey that the number of 

responses varied by day. The highest number of responses was recorded during 

the days when an invitation or reminder was sent. However, the number declined 

sharply on other days. This phenomenon has also been noticed in other studies 

as well.187,188  The response rate for the control group was slightly higher than the 

intervention group. This may be because it took longer to view the educational 

website (intervention group) than the general health website (control group).  

 

Demographic Characteristics of the Sample 

This section describes the characteristics of our final sample and 

assesses its representativeness to the overall UNM students’ characteristics. 

More female students (61%) responded to the survey than male students (39%). 

Many studies show that gender can influence response rate in online surveys. 

Generally speaking, females are more likely to participate in online surveys than 

males.189,190  Another possible justification for this gender variation in response 

rate is that there are more female students (55%) than male students (45%) at 

UNM. This is a reflection of the typical gender distribution in the US colleges, as 

women are currently the majority of college students.191 Results from the US 
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Census Bureau also show that more women than men are earning college 

degrees.192 

The average age for respondents in the overall sample (28.6 years) was 

similar to the average age of UNM students (28.0 years). However, the race 

distribution for respondents was different. Unlike race distribution at UNM 

[(Hispanic (40%), and White (39%)], most study respondents identified 

themselves as Non-Hispanic White (48.3%) followed by Hispanic (30.7%). A 

possible explanation for such discrepancy is that White individuals, in general, 

were found to participate in surveys more than non-White individuals.193,194 

 More undergraduate students (61.6%) took the survey than graduate 

(28.4%) and professional degree students (10%), which is a fair reflection of the 

degree’s distribution at UNM [undergraduate (71%), graduate (16%), and 

professional degree students (13%)]. This also reflects the typical characteristics 

of the US postsecondary students.  Reports from the national center for 

education and statistics (NCES) indicated that in fall 2013, there were more 

students enrolled in undergraduate than graduate programs in the United States. 

Specifically, there were 17.5 million undergraduate students and 2.9 million 

graduate students (enrolling in master’s and doctoral programs, and programs 

such as medicine, dentistry, pharmacy and law programs).195 

Overall, the study sample reflected the underlying distribution of UNM 

students for gender, age, and the degree pursued. However, race distribution 

was slightly different; non-Hispanic White students were over-representative in 
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our sample compare to Hispanic students. The disproportionate representation of 

non-Hispanic White could have affected the findings of our study.   

 

Rate of NMUPD in the Sample, Specific Prescription Drug’s Category, and 

Motives for Nonmedical Use  

In the current study, approximately 30% of respondents indicated that they 

used prescription drugs for nonmedical reasons at least once in their lifetime. 

This rate is not surprising given the high prevalence of substance abuse in New 

Mexico. Unfortunately, there is limited data regarding the exact rate of lifetime 

NMUPD among college students nationally. Data from Monitoring the Future 

(MTF) study examined NMUPD among college students and found that the 

lifetime prevalence of use for narcotics other than heroin to be 9.9%, 

amphetamines to be 15%, sedatives to be 5.9%, and tranquilizers to be 6.9%.11 

However, there are several issues related to this data: First, their definition of the 

nonmedical use has changed over the years. Second, the “street” drugs and 

prescription drugs were combined for some categories such as combining 

Adderall® (amphetamine and dextroamphetamine) with crystal methamphetamine 

under the same category (amphetamines). Third, there was no question related 

to the lifetime prevalence of the nonmedical use of any prescription drug. Data 

regarding NMUPD among college students from NESARC and NSDUH also 

have similar limitations.4 
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A recent study conducted by McCabe et al. (2014) among 21,771 

undergraduate college students (over six-year period) found that the lifetime 

prevalence of NMUPD of any prescription drug was 19.4% and the past year use 

of any prescription medication was 13%.27 Results from our study showed higher 

lifetime prevalence of NMUPD among UNM students (30%) but similar past year 

use (13%). In order to confirm such high prevalence of NMUPD, the study should 

be replicated among several other samples.  

Regarding the specific prescription drug category used for nonmedical 

purposes, the highest lifetime prevalence of NMUPD in McCabe and colleagues’ 

study was for stimulants (12.7%), followed by pain medications (8.8%), and lastly 

sedative/anxiety medications (5.4%).27 This pattern is different from what had 

been found in our study, where the rate of nonmedical use of painkillers (18%) 

was higher than stimulants (13%) and depressants (10.5%). In fact, among the 

studies that explored pain medications, prescription stimulants, anxiolytics, and 

sleep medications, it has been found consistently that the illicit use of pain 

medications and stimulants exceeded anxiolytics and sleep medications.69,75,85,87 

However, there were inconsistencies regarding whether pain medications or 

stimulants have higher abuse rates. Some studies found that illicit use of pain 

medications to be higher than stimulants,69,75,85,87 and other studies found the 

opposite scenario.29,62,77,88,89 

The findings from the present study are not surprising; given that the rate 

of nonmedical use of opioid pain relievers in Albuquerque Metropolitan Statistical 

Area (MSA) is higher than the national rate; and the past year nonmedical use of 
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opioid analgesics by adolescents in NM is among the top ten highest rates in the 

US.30,33   

Most respondents indicated that their NMUPD motive was for self-

medication, followed by studying for exam, and party with friends. Only a small 

percentage (5.2%) indicated that they used prescription drugs nonmedically to 

lose weight. These findings are reasonable because the most frequently used 

drugs in the sample were painkillers (which are used to relief pain) followed by 

stimulants (which are typically used to enhance academic performance).65 Many 

studies found that attending college is a significant predictor for nonmedical use 

of prescription stimulants.13,65,81 One study reported that the first nonmedical use 

of prescription stimulants started at colleges settings for the majority of cases.65   

Recreational uses of prescription drugs were also among the common 

reasons as reported by other studies.63,64,66,100,103 Using prescription drugs for 

recreational purposes includes the possibility of mixing them with alcohol to get 

high and party, which can lead to lethal consequences. Some students also listed 

other reasons for NMUPD in the free-text option such as “to go to sleep,” “to get 

high,” “to concentrate” and “to try it out.” 

 

Predictors of the NMUPD and Implications for Addressing the Problem 

The characteristics of nonmedical users of prescription drugs were 

compared to non-users. In the present study, the significant predictors for 

NMUPD were race, tobacco use, alcohol consumption, and marijuana use. There 
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were no significant differences according to age, gender, type of degree pursued, 

and living on-campus, being a member of sorority, or being a student in the HSC.   

Some of our findings are different from other studies. For example, most 

studies showed significant gender variations in NMUPD. Compared to female 

students, male students were more likely to report nonmedical use of prescription 

drugs.75,93,104,105,110 Additionally, many studies revealed that Greek membership 

(sorority/fraternity groups) was a risk factor for NMUPD. In the present study, the 

reason for not finding a significant association between being a member of 

fraternity/sorority and NMUPD is that only 18 respondents were members of such 

groups. Little appears in the literature regarding the association between NMUPD 

and living arrangement, type of degree pursued, and being a student in any 

health sciences-related colleges. Future research should examine these 

demographic characteristics to provide conclusive evidence about their 

association with NMUPD.      

Similar to findings from our study, consistent evidence from the literature 

exists that White college students have higher NMUPD rate compared to other 

races. 66,93,104,110,66 In our study, the higher rates of the NMUPD among White 

college students compared to other races may be a reflection of racial 

differences in prescription drug use among secondary school students.196 

Another possible explanation is the fact that some physicians prescribe these 

medications to patients differently dependent on their race/ethnicity. For 

example, one study based on retrospective national survey data over 13 years 

found that White patients with pain were more likely to receive an opioid 
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analgesic compared to other racial groups.197 Racial differences were also 

observed in prescribing rates of benzodiazepines198 and stimulants. 199   

Similar to our findings, other studies have shown that those who used 

prescription drugs for nonmedical reasons were also more likely to report binge 

drinking, tobacco and marijuana use.81,88,104 There are some common 

psychological issues related to NMUPD and other illicit drug uses that might 

explain their concomitant use. Examples of those common psychological issues 

include sensation seeking, impulsivity, low-risk perception, depression, and 

mental illnesses.13,62,74,87,103,111–113 The association between the NMUPD and 

substance abuse is further discussed later in this chapter. 

The findings from our survey about the prevalence and predictors of 

NMUPD have several important implications that may help addressing the 

problem. The high lifetime prevalence of NMUPD among the study sample might 

be a reflection of the increased prescribing rates of opioid analgesics, stimulants, 

and depressants in the US.197–199 High prescribing rates of these drugs is due to 

increased diagnosis, awareness, and treatment of the related medical conditions 

such as chronic pain, ADHD, and depression. Clearly, a balance is needed 

between making these prescription drugs available for patients diagnosed with 

these medical conditions and reducing the potential of abuse. HCPs should 

educate patients who need any of these medications about the potential for 

addiction and instruct them about proper storage and disposal. HCPs may also 

recommend to patients that they limit telling their friends or peers about their 

prescription drugs to reduce the possibility of stealing or diversion.   
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The findings from the survey indicated that the NMUPD was higher among 

certain subgroups of students, in particular students of the White race, current 

tobacco users, frequent alcohol drinkers, and frequent marijuana users. These 

findings have important implications for college campus administrators; as such 

students are the ones who require most attention and prevention efforts. In 

addition, the findings provide evidence that the NMUPD problem is part of a 

larger issue of drug abuse and risky behaviors among college students. 

Prescribers in student health centers should be advised to use drugs with less 

abuse potential, such as non-steroidal anti-inflammatory drugs, for patients with 

chronic pain who are at risk for substance abuse.200 Prescribers should also be 

advised to provide only enough prescription pills to manage the medical condition 

effectively and avoid prescribing more pills than needed.  

 

The Impact of the Intervention on Students’ Intentions, Attitudes, Perceived 

Norms, and Perceived Behavioral Control toward NMUPD 

Analysis of students’ intentions showed that both the intervention and 

control groups had high intentions to avoid NMUPD (Intervention: Mean = 2.2, 

SD = 1.4, Control: Mean =2.2, SD =1.4, possible range -3 to +3). These results 

are positive and encouraging, as they suggest that most students in both the 

intervention and control groups had no intention of NMUPD in the future.  The 

results may also reflect the fact that most respondents (70%) never used 

prescription drugs for nonmedical purposes in the past, and therefore have no 

intentions to do so in the future.   
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Contrary to our hypothesis, the intervention did not cause changes in 

intentions between the intervention and control groups. There are four reasons 

for the lack of statistically significant differences in intentions between the two 

groups: First, the overall sample comprises mostly those who never used 

prescription drugs for nonmedical reasons in the past (70%), and consequently 

may have no intentions to do so in the future.  An analysis to evaluate the 

effectiveness of the website was restricted only to those who reported previous 

NMUPD (n = 106) showed that students in the intervention group have higher 

intentions to avoid NMUPD in the future (mean = 1.3, SD =1.7, n = 50) compared 

to students in the control group (mean = 1.0, SD = 1.7, n = 56). However, this 

difference was not statistically significant (p = 0.43, effect size (Cohen’s d = 

0.18)). A power analysis conducted based on this effect size (d = 0.18) and 

power of 70% showed that at least 382 students are needed in each group to find 

statistically significant differences between the two groups. Recruiting a larger 

sample size and restricting the intervention only to those who have a history of 

NMUPD might have led to significant differences between the two groups.   

Second, tracking the utilization of the website showed that the bounce rate 

(the visits in which a person left the website from the home page without 

engaging with the page) was as high as 77%, and the average session duration 

was 3:48 minutes. This was insufficient time to view the whole website, which 

would take approximately 20 to 30 minutes. Therefore, the effectiveness of the 

website in influencing students’ intentions was reduced. 
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Third, by looking at results from hypotheses testing, it is clear that the 

underlying primary behavioral, normative, and control beliefs were not 

significantly changed between the intervention and control groups. Consequently, 

the intervention failed to produce any statistically significant changes in 

intentions.  

Fourth, there is inconsistent evidence regarding the usefulness of theory-

based interventions in influencing behavior change. 201,202 Challenges of applying 

theories in behavior-change interventions, as suggested by Brug et al. (2005), 

include the lack of a strong empirical foundation for some of these theories, and 

failing to use theories in the most effective way in the development of 

interventions. Furthermore, most of the commonly used theories “provide at best 

information on what needs to be changed to promote healthy behavior, but not 

on how changes can be induced” (Brug et al., 2005). Finally, “many theories 

explain behavioral intentions or motivation rather well, but are less well-suited to 

explaining or predicting actual behavior or behavior change” (Brug et al., 

2005).203 

The intervention was successful in causing changes in attitudes.  Students 

in both the intervention and control groups had negative attitudes toward 

NMUPD. However, students in the intervention group had significantly lower 

negative attitudes score (mean = -1.4, SD = 1.4) toward NMUPD compared to 

the control group (mean = -1.1, SD = 1.4, p = 0.04). Particularly, students in the 

intervention group considered NMUPD to be unpleasant, unenjoyable, and bad, 

significantly, more negatively than the control group.  
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The change in descriptive norms between the two groups showed a clear 

tendency toward significance (p = .052); i.e., students in the intervention group 

were more likely to think that people like themselves, or people they respect and 

admire do not use medications for nonmedical reasons (mean = 1.8, SD = 1.3) 

compared to the control group (mean = 1.5, SD =1.4). This change in descriptive 

norms in the current study is a moderate effect size (Cohen’s d = 0.21) between 

the control and intervention groups. A power analysis was conducted to find how 

many subjects are needed to achieve significant differences between the two 

groups given an effect size of 0.21 and a power of 70%. The minimum number of 

respondents needed in each group was found to be 281, about 120 more 

respondents per group. Students in the intervention and control groups had 

positive injunctive norms, i.e., both agreed that their important referents would 

not approve their NMUPD. There was no significant difference between the two 

groups.   

In addition, no significant difference existed between the two groups with 

regard to perceived behavioral control. This can be tracked to the manner by 

which the website was utilized. The number of students who viewed pages 

related to influencing student norms and perceived behavioral control was low 

and, therefore, the effectiveness of the website was reduced in bringing changes 

to the PBC. Due to the anonymity of the survey it was not possible to correlate 

responses with number of pages viewed.  

Although some studies have utilized the reasoned action approach to 

understand NMUPD among college students,68,71,204 to our knowledge, no 
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studies used this framework to develop an intervention to change students’ 

intentions or behavior regarding NMUPD. More empirical research is needed to 

identify the best strategies to reach students who reported NMUPD, and the best 

ways to influence their intentions and ultimately their behavior.   

                                            

Combined Effects of Attitudes, Perceived Social norms, and Perceived 

Behavioral Control on Intentions to Avoid NMUPD among College Students  

The second main objective of the study was to evaluate the predictive 

validity of the reasoned action approach in understanding NMUPD among 

college students. For this reason, data from both the intervention and control 

group were combined into one overall sample. 

In the current study, the multiple linear regression analysis was used to 

investigate the predictive validity of the theory in understanding students’ 

intentions. Intention was regressed on attitudes, perceived norms, and perceived 

behavioral control. As can be seen from Table 49, the multiple correlation R was 

0.61, which indicates that attitudes, perceived social norms, and perceived 

behavioral control concurrently accounted for 37% (R2) of the variance in 

intentions to avoid NMUPD by college students. This explained variance is 

significant, encouraging, and it would be described as “large” effect size in 

Cohen’s terms for multiple R2.205 Furthermore, this variance is very close to the 

weighted average variance of 39% produced by a meta-analysis of the studies 

that utilized  the TPB (an earlier version of the reasoned action approach) to 
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predict behaviors.37 The explained percentage of variance in our study is similar 

to that obtained by Ponnet and colleagues (37%) to understand students’ 

intentions to use a stimulant for academic purposes,70 and McMillan and 

Conners’ review  for students’ intentions to use LSD (39.4%), and amphetamines 

(45%).206  

A systematic review of studies that apply the TPB (an earlier version of the 

reasoned action approach) to understand illicit drug use among students found 

that the TPB, on average, explained 49% (mean R2) of variance in intentions and 

45%(mean R2) of the variance in behavior.206 The TPB was also useful in 

predicting students’ use of alcohol and tobacco.175 Overall, the reasoned action 

approach and its earlier versions (TPB, TRA) are appropriate and useful 

frameworks for predicting students’ drug abuse related behaviors. 

It can be seen from Table 49  that each of the three predictors of intention 

correlates significantly with intention (p<0.001). These correlations were -0.5 for 

attitudes, 0.55 for perceived social norms, and 0.19 for perceived behavioral 

control. The highest regression coefficient was associated with perceived social 

norms (beta = 0.44), followed by attitudes (beta = -0.26), and lastly by perceived 

behavioral control (beta = 0.16). This significant association between attitudes, 

norms, perceived behavioral control, and intentions to avoid NMUPD is 

consistent with the results of two previous studies that examined the misuse of 

prescription stimulants among college students using the TPB.68,204 However, a 

study conduct by Gallucci et al. (2014) did not find a significant association 

between misuse of prescription stimulants and attitudes and subjective norms.71 
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The Galluci et al. study is different from our study for two reasons: (1) Gallucci 

and colleagues only measured the misuse of prescription stimulants, and (2) they 

did not assess intentions but assumed that any respondent who indicated 

misusing prescription stimulants intended to do so in the future. 71  

The results from multiple linear regression indicated that each predictor 

(attitudes, norms, and perceived control) contributed independently to the 

prediction of intention. The highest contribution for the prediction of intention was 

for social norms, followed by attitudes, and finally by perceived behavioral 

control. The high impact of perceived social norms on students’ intention was 

also observed with similar behaviors, such as using stimulants for academic 

performance and enhancement (beta = 0.45)70 and  other behaviors such as 

driving after drinking alcohol (beta = 0.41)207 and condom use (beta = 0.36).208 

 

Perceived Social Norms regarding NMUPD 

Perceived social norms were evaluated by directly asking two questions 

that assessed injunctive norms (respondents’ perception of others approval or 

disapproval of NMUPD) and two other questions that assessed descriptive norms 

(respondents’ perception about the extent to which others are using prescription 

drugs nonmedically). The results from the current study indicated that most of the 

variance of students’ intentions to avoid NMUPD was explained by perceived 

social norms, followed by attitudes and finally by perceived behavioral control. 

The same trend was observed in a previous study that utilized the theory of 
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planned behavior to understand students’ intentions to use stimulants for 

academic performance enhancement.70  

The nonmedical use of  prescription drugs by college students is not the 

only behavior that is influenced by social norms; other behaviors, such as alcohol 

misuse, marijuana smoking, and illicit drug use are also socially influenced.209 

College students generally tend to overestimate their peers’ nonmedical use of 

prescription stimulants, nonmedical use of opioids, marijuana use, and alcohol 

consumption.82 These misperceptions need to be corrected by future 

interventions. 

In our intervention, we targeted normative misperceptions by emphasizing 

that nonmedical use of prescription drugs by college students is not as common 

as they might think. For example, the following paragraph was used in the 

intervention to influence students’ norms regarding NMUPD: 

It is important to recognize that nonmedical use of prescription drugs is not 
the norm and not everyone is doing it. Most college students understand 
that it is never OK to use prescription drugs without prescription or for 
nonmedical purposes. College students overestimate the prevalence of 
nonmedical use of prescription drugs by their peers. Majority of students 
thought that their peers are using prescription stimulants for nonmedical 
reasons, in reality only a small percentage of students do that.  
 
 
Unfortunately, no theoretically-based interventions have been used to 

reduce NMUPD among college students. Moreover, the mass media, such as 

films and popular music, contributes negatively to the issue of NMUPD by 

portraying and promoting drug use thereby increasing the social acceptability of 

drug use and consequently misuse.210 Therefore, future research and prevention 

programs should strive to correct these misperceptions in an attempt to reduce 
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NMUPD among college students. Similar interventions based on correcting 

misperceptions of peers’ norms have been shown to be successful in reducing 

alcohol misuse among college students. 211–213 

 

The role of Normative Beliefs  

In this study, normative belief strengths were assessed with respect to 

four referents (partners, close friends, healthcare professionals, and family 

members) as shown in Table 51. Each of these four normative referents 

significantly influenced intentions to avoid NMUPD. Overall, students believed 

that these referents would not approve their NMUPD. Therefore, close friends, 

partners, HCPs, and family members could be targeted by interventions to 

influence college students’ decisions regarding NMUPD.  

The highest correlation of intentions to avoid NMUPD was with the nimi 

(injunctive normative belief x motivation to comply) index for close friends, 

followed by partner, doctor and nurses, and finally by family members. This result 

is in alignment with previous studies that found a significant association between 

friend/peer approval or disapproval of substance abuse and NMUPD among 

youth.214,215 Similarly, close friends’ substance abuse is one of the strongest and 

most consistent predictors of the NMUPD by young adults.28,112,215,216  

Within the interpersonal context, the study results indicated that the 

partner (spouse, girlfriend, or boyfriend) also affected students’ intentions to 

avoid NMUPD. When it comes to matter of health, most respondents (70%) were 

likely to comply with what their partner would want them to do. Furthermore, 72% 
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thought that their partner would not approve their NMUPD. Recently, partners’ 

substance abuse behaviors among young adults have received increasing 

attention. A previous study among first year college students indicated that their 

partners’ smoking behavior was strongly and positively associated with their 

likelihood of smoking.217 Elsewhere, the propensity for partners to influence each 

other’s health decisions and substance use behaviors is well-documented.218–220 

When it comes to matters of health, 89% of respondents were motivated 

to comply with what their HCPs wanted them to do and 90% believed that their 

HCPs would not approve their NMUPD. Knowing that students are likely to follow 

the directions from their HCPs, these findings have important implications for 

preventions. HCPs can provide critical information about proper use and disposal 

of prescription medications for college students and advise them not to share 

these medications with their friends or family members. HCPs may also 

recommend that college students limit sharing information about their possession 

of these drugs to reduce the risk of theft and diversion.  Before prescribing 

opioids, stimulants, or depressants, the treating provider should try medications 

with less abuse potential or non-pharmacological remedies.  If long-term therapy 

is necessary, it should be conducted under close monitoring and frequent follow-

ups.  Previous studies found that interventions implemented by HCPs are 

successful in reducing substance abuse.221–223 For example, a brief intervention 

and screening program implemented by physicians and nurses in community-

based settings have proven to be effective in reducing alcohol use, healthcare 

utilization, and associated costs.221,222  
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In this study, family members were also found to be important referents for 

students’ intentions to avoid NMUPD. Approximately, 90% of respondents 

believed that their family members would not approve their NMUPD. Previous 

studies have shown that parental monitoring and involvement dissuaded 

students from NMUPD.224–226 Similarly, there is a significant association between 

parental disapproval and less NMUPD. One study found that students who 

reported more lenient parental disposition toward substance use were more likely 

to indicate using prescription drugs nonmedically in the past year.215  

Furthermore, family history of substance abuse is an established risk factor for 

NMUPD among young adults.227 Most young adults reported obtaining 

prescription drugs from a friend or a family member.228 Accordingly, intervention 

efforts could target parents to emphasize the importance of supervision, 

monitoring, and parent-child communication to prevent risky behaviors.28   

Students who did not intend to avoid NMUPD were significantly less 

motivated to comply with their referents compared to intenders. This observation 

can be explained by the fact that students who have intentions to engage in risky 

behaviors such as NMUPD might be rebellious and, therefore, are less motivated 

to comply with their important referents.159 

Students intending to avoid NMUPD were more likely to believe that their 

partner, HCPs, and family members would not approve their NMUPD than those 

not intending to avoid NMUPD. However, both groups held opposite beliefs in 

one instance; whereas intenders agreed that their close friends would not 

approve their nonmedical use, non-intenders disagreed. The differences in 
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normative beliefs between intenders and non-intenders may be attributed to 

differential interpersonal social dynamics of these two groups.28   

  

Attitudes toward NMUPD  

The second major determinant of the NMUPD by college students from 

the current study was attitudes. For the purpose of this study, attitudes toward 

NMUPD were assessed via a set of six-item evaluative semantic differential that 

included three experiential adjective pairs (e.g., unenjoyable-enjoyable) and 

three instrumental adjective pairs  (e.g., bad-good). Attitudes significantly 

predicted intentions to avoid NMUPD independent from social norms and 

perceived behavioral control. Most of the students in our randomly selected 

sample held negative attitudes toward NMUPD (mean = -1.3, SD = 1.4, possible 

range: -3 to +3).  Students believed that NMUPD was irritating, unpleasant, 

unenjoyable, bad, harmful, and irresponsible. This is very encouraging and 

promising, however, there were some variations in the magnitude of these 

negative attitudes. Most notably, was the difference in attitudes between those 

who reported NMUPD and those who never reported NMUPD. Students who 

never reported NMUPD in the past had significantly lower mean attitude score 

(mean = -1.7, SD = 1.2) compared to students who reported NMUPD (mean = -

0.2, SD = -1.3, p <0.001). Another interesting observation was that students who 

used stimulants nonmedically had positive attitudes toward NMUPD compared to 

non-stimulant users. This is consistent with a previous study that found that 

students tend to have favorable attitudes toward using stimulants.204 Another 
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study found that the higher the positive attitudes toward stimulant use, the 

greater the intentions to take them to enhance academic performance.70   

Future interventions should focus on changing neutral and favorable 

attitudes toward NMUPD into unfavorable ones. Changing attitudes might be 

more challenging with nonmedical users of stimulants because they viewed them 

as harmless and beneficial. The underlying behavioral beliefs must first be 

changed in order to achieve changes in attitudes. The intervention from the 

current study challenged the beliefs that prescription drugs are safer and less 

addictive than illicit street drugs. Specifically, for the nonmedical use of 

prescription stimulants, the following paragraph is directly quoted from the 

intervention:  

Actually, college students who use stimulants without a prescription have 
been found to skip classes, spend more time in social activities and less 
time studying. Many studies have shown that the nonmedical use of 
prescription stimulants is correlated with lower grades. 
 
 Findings from our study revealed that both students in the intervention 

and control groups held negative attitudes toward NMUPD. However, students in 

the intervention group had significantly more negative attitudes (p <0.05) toward 

NMUPD. This provides evidence that our intervention was successful in changing 

attitudes toward NMUPD.   

 

The Role of Behavioral Beliefs  

Table 50 shows the impact of behavioral beliefs on intentions to avoid 

NMUPD. Eight behavioral beliefs were assessed: NMUPD help me stay focused 

and improve my grades, cause me physical health problems, cause me mental 
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problems, cause me to be addicted, get me arrested, help me lose weight, help 

me get high and party, and make me feel more socially accepted.    Except for 

the belief that NMUPD may help in losing weight, all (b x e) products [behavioral 

belief strength (b) and outcome evaluations (e)] correlated significantly with 

intentions. 

 The strongest correlation coefficient was observed with the belief that 

“NMUPD will help me stay focused and improve my grades.” As might be 

anticipated, the more students believed that the NMUPD would help them stay 

focused and improve their grades, the less likely that they have the intentions to 

avoid NMUPD.229 On the other hand, beliefs that NMUPD causes physical health 

problems, mental health problems, addictions, or get them arrested were strongly 

but positively correlated with intentions to avoid NMUPD. Similar to our findings, 

previous studies have found that greater perceived risk or harmfulness predict 

illicit drug use.28,61,97,216,230 For example, in a study by Arria and colleagues 

(2008), individuals who have low-perceived sense of harmfulness from stimulants 

and analgesics were 10 times more likely to engage in NMUPD compared to 

those with high-perceived risk of harmfulness.61  

 The two beliefs that negatively correlated with intentions to avoid NMUPD 

were “using prescription drugs for nonmedical reasons will help me get high and 

party” and the belief that “NMUPD will make me feel socially accepted by my 

group”.  Elsewhere, it has been found that individuals seeking excitement from 

drugs were more likely to have low-risk perceptions and high rates of 

NMUPD.28,61 Quintero (2009)  suggested three reasons for recreational uses of 
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prescription drugs by college student: First, these drugs are widely available and 

easy to acquire. Second, students perceived these drugs with low physical, legal, 

and social consequences. Third, it might be a way to increase the sense of 

belonging with their social networks.63 

In the overall sample, results from hypotheses testing showed that 

students who were intending to avoid NMUPD believed that NMUPD would get 

them arrested and cause them to be addicted, while non-intenders did not 

believe so. Also, while non-intenders agreed that NMUPD would help them stay 

focused and improve their grades, intenders to avoid NMUPD did not agree. 

Consequently, future interventions should tailor messages differently for those 

intending to avoid NMUPD and those not intending to do so. Future interventions 

should highlight the risk of addiction from prescription drugs and the possibility of 

legal consequences.  

 

Perceive Behavioral Control over NMUPD 

Perceived behavioral control was assessed by asking respondents two 

seven-point questions about “whether it is completely up to them to use or not to 

use prescription drugs for nonmedical purposes” (strongly disagree-strongly 

agree), and “if using medications from nonmedical purposes is under their 

control” (strongly disagree-strongly agree). The results of our study showed that 

students strongly believed that it was completely up to them to use or not to use 

prescription drugs for nonmedical purposes and highly perceived using 

medications for nonmedical purposes under their control.  There was no 
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significant difference between the intervention and control groups with regard to 

perceived behavioral control. Moreover, the perceived behavioral control had the 

lowest significant weight in the regression model, and the control beliefs had no 

significant correlation with intentions to avoid NMUPD.  

The results from the current study are different from another study, which 

examined the nonmedical use of stimulants among college students using the 

same theoretical framework. In their study, Gallucci et al. (2015) found that 

perceived behavioral control carried most of the weight in the regression analysis 

in predicting misusing prescription stimulants.71 However, their study did not 

assess intention, instead they assumed that anyone who reported misusing 

prescription stimulants in the past have the intention to do so in the future.  This 

assumption is not necessarily true, considering that the correlation between 

intentions and past behavior may not be much higher than 0.47.37 Moreover, the 

items that they used to assess perceived behavioral control were not constructed 

according to the reasoned action standard questionnaire.    

 The low contribution of perceived behavioral control to the prediction of 

intention can be explained by the high volitional control regarding NMUPD in the 

overall sample (mean = 2.6, SD = 0.9, range:  -3 to +3), and both the intervention 

(mean = 2.6, SD = 0.8) and control groups (mean = 2.6, SD = 0.8). Because 

college students’ intention to avoid NMUPD is under complete volitional control, 

measuring perceptions of control did not make a significant contribution to the 

overall prediction of intentions to avoid NMUPD. Similarly, a study examined 

taking vitamin supplements among college students, found that the perceived 
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behavioral control did not add much to the prediction of behavior.231 This is 

because taking vitamin supplements was perceived to be under the individuals 

control to a high degree. Conversely, because students perceived relatively little 

control regarding quitting smoking, the measurement of perceived behavioral 

control significantly increased the variance in predicting smoking behavior 

significantly.159      

Another possible explanation for the low contribution of perceived 

behavioral control on the prediction of intentions is the relatively small associated 

variance (SD =0.9).  It is likely that the perceived behavioral control has about the 

same influence on the intentions for every individual, and therefore, cannot 

account for the observed variance in students’ intentions.  

 

The Role of Control Beliefs  

 The most important control beliefs determining perceived behavioral 

control regarding NMUPD were having a legitimate prescription for the drug, 

having a friend with a prescription drug, easy access to prescription medications, 

and being offered a prescription drug by a friend or a family member. Most 

respondents (79%) thought that having a legitimate prescription would make it 

easier for them to use these drugs nonmedically.  Having a legitimate 

prescription may increase the risk of misuse if individuals are overusing their 

medications to manage symptoms without referring to their physicians. Such 

misuse increases the risk of dependence and addiction.14 Also, in the current 
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study, a majority of students believed that having a friend with a prescription 

(78.4%), an easy access (84.8%), and being offered a prescription drug by a 

friend or a family member (82.%) would make it easier to use prescription drugs 

nonmedically. Previous studies have shown that students who reported NMUPD, 

usually, have one or more friends who misused a prescription drug in their social 

network.67,88,100 A study found that by year four of college 62% of students 

reported being offered a prescription drug.156 These findings have important 

implications for prevention strategies. Poor refusal skills were found to be 

associated with more risk-taking behaviors such as drug and alcohol abuse.232  

Therefore, enhancing perceived personal competence to resist drug offers 

should be an important component of prevention strategies.  

Both intenders and non-intenders to avoid NMUPD believed that they had 

good control over having a legitimate prescription for the medications, having 

easy access to prescription medications, having friend with a prescription a 

medication, being offered a prescription medication by a friend or a family 

member.  However, both intenders and non-intenders had a slighter control over 

having health insurance, getting behind in schoolwork, facing a stressful personal 

situation, and being a member of social fraternity/sorority group. No significant 

differences between intenders and non-intenders were found for any of the 

control belief. This suggests that, overall, college students have high level of 

perceived behavioral control over NMUPD, regardless of their intentions toward 

the nonmedical use of prescription drugs. Looking at Table 40, it is evident that 

there is no significant correlation (p =0.08) between the control belief-based 
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measure of PBC and intentions to avoid NMUPD. This might suggest that 

prescription drugs are generally available and accessible to college students, and 

their intentions to use prescription drugs for nonmedical reasons are largely 

determined their attitudes and perceived norms.  

Today, there seems to be a wide environmental availability, accessibility, 

and even acceptance of prescription drug use among the public and, particularly, 

among college students. Medicalization, where normal life issues such as stress 

and fatigue are now being treated as medical problems greatly facilitates the 

possibility of nonmedical use of prescription drugs leading to what is known as 

“pill-popping culture.” 66 Thus, preventive strategies at the policy level should 

ensure that prescription drugs are only accessible to those who need them.  

Furthermore, physicians should be advised to not prescribe these 

medications in excess, reduce the duration of treatment, prescribe controlled 

drugs only for those who really need them, and try to start first with safer and less 

addictive drugs. Pharmacists can have roles by screening patients and 

identifying individuals who may be having drug abuse problems, and referring 

them to get an appropriate evaluation and treatment. Pharmacists should also 

discourage any prescribing behavior that facilitates drug misuse behavior, such 

as prescribing greater quantities than needed painkillers for short-term pain.233   

  College students, as patients, should be encouraged to take these 

medications only as prescribed by their doctors, not to take more than the 

prescribed dose, not to use another’s student prescription, and to dispose drugs 

properly.  
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Students Intentions to Avoid NMUPD and the Role of Past Behavior 

In the overall sample, students had high intention to avoid NMUPD with a 

mean score of 2.3 (SD = 1.4, possible range is -3 to +3). The reason for such 

high intention score may be that the sample was comprised mainly of students 

who had never used prescription drugs for nonmedical reasons in the past (70%) 

and, consequently may have no intention to do so in the future. This provides an 

evidence for the importance of measuring past behavior in predicting intentions. 

Furthermore, results from hypotheses testing showed that the addition of the past 

NMUPD construct to the regression model significantly improved the prediction of 

intention beyond that was explained by attitudes, norms, and perceived 

behavioral control. These results confirmed the findings from previous studies in 

which the addition of past behavior improved the prediction of intention.234–238 

Therefore, past NMUPD should be included in the theoretical models studying 

college students’ intentions for NMUPD. 

Clearly, our sample was composed of two different subpopulations, those 

who reported NMUPD in the past and those who never reported NMUPD. 

Results from t-tests showed that students who reported NMUPD in the past had 

significantly lower intentions to avoid NMUPD in the future (mean = 1.2, SD = 

1.7) compared to those who never reported NMUPD (mean = 2.6, SD =1.0). 

They also had less negative attitudes and lower perceived social norms that 

others would not approve their NMUPD. Students who reported NMUPD in the 

past were less likely to believe that the NMUPD would cause them physical 

problems, mental problems, addiction, or get them arrested.  In addition, they 
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were less likely to agree that their referents would not approve their NMUPD.  

These findings highlight the importance of targeted communication to enhance 

the relevance of health messages to the intended population. Gaining more 

information about the intended recipients increases the relevancy of health 

messages to them.239  

 

Gender Variations in Intentions to Avoid NMUPD 

Gender variations were observed with regard to intentions to avoid 

NMUPD. Female students had significantly higher intention to avoid NMUPD 

compared to male students. There were also significant differences between 

male and female students with regard to attitudes and perceived norms, but not 

with perceived behavioral control. Apparently, peer pressure played a more 

important role for women than men to avoid NMUPD and women viewed 

NMUPD more negatively than men did. Likewise, a previous study found that 

female students had lower intentions to use stimulants for academic 

improvement purposes, less positive attitudes, and lower subjective norms 

scores compared to male students.70 Similarly, several other studies confirmed 

that males were more likely than females to report NMUPD.93,97,105,200 A study by 

Teter et al.(2005), however, found no gender differences in NMUPD.  

Gender variations were also observed with other behaviors such as eating 

sweet snacks, where perceived social norms carried more weight than attitudes 

for female rather than male students. 240   Conversely, perceived social norms 

played a larger role in influencing males’ drinking behavior than females’. 241 
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More research is needed to verify whether college-age females or males are 

more vulnerable to peer pressure.  Understanding gender differences in 

intentions, norms, attitudes, and perceived behavioral control may help shape 

gender-specific interventions to reduce NMUPD by both female and male 

students.  

 

Differences in Intentions, Attitude, and Perceived Norms by the Category of 

Prescription Drug Used 

Restricting the analysis only to those who reported NMUPD showed that 

stimulant users had significantly lower intentions (mean = 0.6, SD = 1.9) to avoid 

NMUPD in the future compared to non-stimulant users (mean = 1.7, SD = 1.3). 

There were no significant differences in mean intentions’ score between 

painkillers users and non-users, and between depressant users and non-users. 

Stimulant users had substantially different attitudes from non-stimulant 

users.  While stimulant users, on average, held favorable attitudes (mean = +0.3, 

SD = 0.2) toward NMUPD, non-users had unfavorable attitudes (mean = -0.5, SD 

= 0.2, P < 0.01).   Although both stimulant and non-stimulant users considered 

the NMUPD to be harmful and irresponsible, non-stimulant users held these 

attitudes more negatively than stimulant users. On the other hand, while 

stimulant users considered NMUPD as a good behavior, non-stimulant users 

considered NMUPD as a bad behavior. 

Analysis of behavioral belief strengths and perceived norms showed 

substantial differences between stimulant users and non-users. To our 
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knowledge, no known study had conducted head-to-head comparisons of 

students’ characteristics and beliefs among the different prescription drug users. 

Data from laboratory animal and human studies found marked differences in the 

behavioral and physiological mechanisms underlying stimulant and opiate 

addictions. 242 Clearly, more research is needed to investigate differences in 

attitudes, norms, perceived behavioral control and intentions to use prescription 

drugs nonmedically among the different prescription drug users.   

 Interventions targeted toward college students, should continue to 

emphasize that stimulants are neither safer nor less addictive than other licit and 

illicit drugs, and if taken without a prescription or in excess may lead to serious 

mental and physical consequences including death. In fact, college students who 

use stimulants without a prescription have been found to skip classes, and to 

have lower GPAs.12,109 It is important to disseminate the message that the 

nonmedical use of prescription drugs is not the norm. One example is the finding 

from our study, which indicated that only 10% of students used stimulants 

nonmedically in their lifetime. Developing specific prescription drug-targeted 

interventions may help in reducing NMUPD by opiates, stimulant, and depressant 

users.   
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Association between Intentions to Avoid NMUPD and Other Substance 

Abuse 

This section describes the implications of the relationship between 

NMUPD and tobacco, marijuana, and alcohol consumption. Results from the 

current study indicated that there was a significant association between 

intentions to avoid NMUPD and tobacco use (p <0.01), marijuana use (p<0.001), 

and alcohol drinking (p <0.001). Results from post hoc analysis showed that non-

tobacco users had significantly higher intentions of avoiding NMUPD, more 

negative attitudes toward NMUPD, and higher perceived social norms that 

people important to them will not approve, or themselves are not using 

prescription drugs for nonmedical reasons, compared to current tobacco users. 

Similarly, non-marijuana users had significantly higher intentions to avoid 

NMUPD, and viewed the NMUPD more negatively compared to former, 

occasional, and frequent marijuana users. With respect to alcohol drinking, non-

drinkers have significantly higher intentions to avoid NMUPD, more negative 

attitudes and higher perceived norms compared to frequent and occasional 

drinkers.  

The findings of our study confirm the results of previous studies that 

students who reported nonmedical use of prescription drugs were also more 

likely to report tobacco use, heavy alcohol drinking, marijuana, and other illicit 

drugs use.75,88,98 Also, nonmedical users are at a greater risk of suffering from 

marijuana and alcohol dependence. For example, one study has found that 

young individuals who reported lifetime NMUPD are almost two times more likely 
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to suffer from alcohol dependence and four times more likely to suffer from 

marijuana dependence than those who never reported NMUPD.88  Additionally, 

nonmedical users of prescription medications are more likely to meet DSM-IV 

criteria for alcohol and marijuana dependence, and mental illnesses.243 A history 

of poly-drug use (marijuana, high-risk drinking, and illicit drug use) was found to 

be a more significant predictor of NMUPD than demographic characteristics 

(gender, race) and college characteristics (GPA, Greek affiliation, class).108 

The results from the current study and the previous ones imply that the 

NMUPD should be seen as a part of greater problem of illicit drug use. Rather 

than being considered as a trivial issue, the NMUPD should be viewed as a 

warning sign of binge drinking, illicit drug use, and possible mental health issues.  

For these reasons, it is important to perform drug abuse screening for 

college students who have any history of NMUPD.81 They should be referred to 

get a thorough assessment, and considered for a drug with low abuse potential if 

they need a prescription medication. Moreover, colleges and universities are 

encouraged to develop early intervention programs to prevent the progression of 

nonmedical use of prescribed medications into poly-drug use, abuse, and 

addiction. It is also important to provide clear information and warnings to 

freshman students regarding the illegality of NMUPD to the same extent that this 

information is provided regarding other illicit drugs. This information can be 

explained in the student handbook or during freshman orientation.243 
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Institutional and Policy Implications  

 The escalating nonmedical use of prescription drugs is a major public 

health problem that has stimulated many policy changes and legislative acts. 

One example of a bill that was introduced in response to the increase in opioid 

prescription drug abuse is “The Prescription Drug Abuse Prevention and 

Treatment Act of 2011.”244 This bill calls for providing mandatory education for 

HCPs before they can prescribe controlled substances; supporting public 

education efforts on safe handling, disposal of pain medications, and prevention 

of abuse; developing clinical guidelines for optimal dosage of pain medications 

and ways to recognize populations at high risk for diversion and abuse; 

enhancing federal support for state prescription drug monitoring programs 

(PDMP) designed to monitor  prescribing and dispensing data of controlled 

substances; and supporting comprehensive reporting of deaths due to opioid 

analgesics.244 

 Despite the multifaceted efforts by the government, states, and other 

stakeholders to combat drug abuse, the problem of nonmedical use of 

prescription drugs has continued to persist. This may suggest the need for more 

coordinated efforts to create a sustainable approach to identify, monitor, and 

develop better strategies to curb the misuse and abuse of prescription drugs. 

Some of the recommendations for policy changes are discussed below. 

 One of the most critical aspects to prevent drug abuse problem is 

educating physicians, researchers and the public. Expanding awareness to 

HCPs, for example, can be achieved through continuing education courses that 
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may include learning about non-pharmacological treatment options, and the 

possibility of diversion of prescription medications.245 

 College-level prevention strategies may include developing programs to 

promote refusal skills to resist drug offers, provide information about  proper 

handling and safe disposal of prescription drugs, and refute some of the myths 

related to prescription drugs. One program had been launched by Ohio State 

University known as Generation Rx Initiative to reduce prescription drug abuse 

among the collegiate population. This initiative provided many free educational 

and engaging resources for students and communities about the devastating 

consequences of nonmedical uses of prescription drugs as well as 

recommendations for safe disposable.246 College campuses are encouraged to 

provide resources for students to promote their study skills (e.g. time 

management, removing distractions, and prioritizing studying over other tasks). 

Adopting good study skills may help reduce the potential for using stimulants 

without a prescription to enhance academic performance.245 

 At the state level, increased funding, support, and utilization of prescription 

drug monitoring programs (PDMPs) may limit access to prescription drugs. State 

PDMPs are key aspects in the national drug control effort to track the utilization 

and diversion of drugs.247 Several studies provide evidence that PDMPs can be 

sucessful in reducing drug abuse and diversion.248–250 However, the participation 

of prescribers and dispensers in the PDMPs is still voluntary in some states 

leading to low utilization rates. Mandating participation in PDMPs will increase 
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utilization and can decrease the potential for drug diversion and doctor shopping 

rates.  

 Pharmaceutical companies can also have a role in reducing NMUPD by 

providing safer drug alternatives with lower abuse potential, and by developing 

novel drug delivery systems that are less prone to abuse (e.g. the extended-

release form of methylphenidate have very little misuse potential compared to the 

immediate-release forms).245  

 Another possible recommendation to combat diversion, fraud, and abuse 

of prescription drugs is to enforce stricter policies by the Drug Enforcement 

Administration’s (DEA)’s Office of Diversion Control. Some of the violations of 

controlled substances regulations include illegal purchasing of prescription drugs 

over the internet, unlawful prescription drug sales, and unauthorized drug 

distribution.251   

 The DEA should expand their policies regarding monitoring drugs and the 

FDA could require warnings for HCPs and the public about the safety and side 

effects of prescription drugs. The FDA should continue monitoring drug 

advertisement and promotion to ensure no false or misleading claims are made 

by the pharmaceutical companies. Also, the FDA should continue to encourage 

drug manufactures to notify HCPs about any significant changes in labeling, 

including prescribing information and new safety concerns.252 With all these 

policies and regulations to prevent drug abuse, a balance could develop to make 

sure that these drugs continue to be available to appropriate patients.   
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 Recommendations for Future Interventions 

The findings from our study have several important implications for guiding 

future interventions and preventive strategies.  First, future interventions should 

consider tailoring and targeting interventions to the appropriate audience. 

Clearly, there were two substantially different segments of population in the 

current study, those who used prescription drugs nonmedically, and those who 

never did. A secondary analysis showed significant differences in attitudes, 

norms, and intentions between those who reported NMUPD and those who did 

not (Table 54). Similarly, substantial differences were found in the underling 

behavioral (Table 55) and normative beliefs (Table 56). The information 

presented in our intervention appeared to be more relevant to those who 

previously used prescription drugs nonmedically. Therefore, failure to take 

targeting and segmentation into account during the designing phase of our 

intervention might have led to insufficiency of the intervention.    

 Second, future design of websites targeted toward students should focus 

more on strategies that make websites more engaging at the entry page and 

reduce the number of pages that a student has to navigate. Our website was 

probably too long to be viewed by students. Nowadays, students have short 

attention spans that can range from 10 to 15 minutes. Unfortunately, over years 

the average attention span of students is getting shorter.253 

Third, future interventions should focus mainly on addressing normative 

and behavioral beliefs. Results from our study indicated that normative and 

behavioral beliefs were the factors that correlated significantly with intentions to 
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avoid NMUPD (Table 40). Fewer efforts should be invested in changing control 

beliefs, since they were not found to correlate significantly with intentions to avoid 

NMUPD.   

Fourth, future interventions should implement a multifaceted rather than a 

single component approach. To combat the escalating problem of the 

nonmedical use of prescription drugs among college students, an intervention 

should include more than one strategy and have multiple targets. This can be 

achieved by promoting collaborative efforts between students, parents, 

healthcare providers, and college administrators to formulate policies to create 

an environment that discourages and prevents the nonmedical use of 

prescription drugs. The following important stakeholders should be considered in 

a multifaceted approach to address NMUPD among college students:  

•  College administrators should be encouraged to provide programs that aim 

to recognize, screen, and assist students who might be at risk for drug abuse. 

These strategies can be implemented through student health centers or 

similar centers that deal with heath wellness and education programs.229 

• HCPs should be made aware of the high prevalence and possibility of 

diversion of prescription drugs on college campuses. HCPs are encouraged 

to perform a thorough diagnosis and assessment for ADHD, and be mindful 

that students may fake symptoms of ADHD in order to get a prescription 

stimulant. Physicians should provide clear instructions to their patients about 

how to dispose any extra medications. Moreover, physicians are encouraged 
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to test students who used prescription drugs nonmedically, because of the 

high correlation between NMUPD and with other substance use.  

• Parents should not facilitate the nonmedical use of prescription drugs in any 

way. Some parents may not act strictly knowing that their kids are using 

stimulants without a prescription, because they think stimulants may improve 

their children’s’ academic performance. Parents should seek help and proper 

evaluation for their children if they suspect NMUPD, in order to determine the 

presence of other substance abuse or undiagnosed illnesses such as ADHD, 

depression, anxiety and any other mental health problems.229 

• Students should be advised to improve their academic performance without 

the need to use prescription medications. The following paragraph is directly 

quoted from our educational intervention to address the nonmedical use of 

stimulants to enhance academic performance and can be utilized by similar 

interventions : 

There is no evidence that prescription stimulants can increase 
performance among healthy individuals with ADHD. Usually nonmedical 
use of prescription stimulants is prevalent among students with lower 
grades. Those students use stimulants to catch up with their assignments 
and homework to compensate for partying and not attending classes. 
To improve your grades there is no better strategies than regularly 
attending classes, avoiding procrastination, and completing 
homework/assignments on time. If you   struggle with keeping up with 
school requirements, seek help from professional resources around the 
campus. Using prescription stimulants is highly unlikely to help you 
achieve your goals. In fact, these shortcuts are more likely to be harmful 
and lead to addiction.  

 
Also, students should be encouraged to manage their stress during college years 

by practicing healthy habits such as exercising regularly, learning relaxation 
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techniques such as meditation and yoga, and to seek medical and professional 

help if faced with excessively stressful situation.  

 

 Implications for Future Research 

 Based on findings from our study, there are several important implications 

and recommendations for future research. First, the reasoned action approach 

should be further utilized in research designs (i.e. pretest-posttest control group, 

factorial, or repeated measure designs) to provide more guidance on how to 

make theory-based interventions more effective.203 The existent evidence for the 

efficacy of the reasoned action approach comes mainly from cross-sectional 

studies.254  Moreover, a majority of these cross-sectional studies only proves that 

the theory’s main constructs can predict intentions but not necessarily cause 

behavioral change. Therefore, we suggest using the reasoned action approach in 

designing further interventions using well-designed experimental tests to improve 

its predictive validity in causing behavioral change.   

Second, this study focused on changing students’ intentions to avoid the 

NMUPD using the reasoned action approach. Future research utilizing this 

theoretical framework should focus on how to promote actual behavior change 

rather than mere intentions or motivation.203 Similar to the reasoned action 

approach, most other theories explain behavioral intentions or motivations quite 

well, but are less successful in explaining actual behavior or behavioral change. 

Although, in most cases, lack of intention results in lack of behavioral 

performance, holding a positive intention is not a guarantee of carrying out a 
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behavior. Future research should focus on designing studies to help bridge this 

intention-behavior gap.203     

Third, the intervention utilized in our study aimed at changing students’ 

intentions, attitudes, perceived norms, and perceived behavioral control at the 

individual level. However, in order to accomplish more effective and long lasting 

behavioral changes, future research should consider implementing 

environmental changes as well.255 Additional work is needed to consider 

engaging interpersonal, institutional, and societal levels in the theoretical 

framework. 

Fourth, the target population for this study consisted of UNM students, and 

therefore, the findings are not generalizable to students in other universities in 

NM or other states. More research is needed to validate our findings among 

different samples of college students.  

Fifth, more work is needed to assess the impact of racial/ethnic variations, 

gender, and fraternity/sorority affiliation on the prevalence of NMUPD. The study 

sample consisted mainly of White (48%) and Hispanic (31%) students. Future 

research should enroll more racially diverse samples, or oversample minorities to 

understand the association between race and NMUPD.  Although we did not find 

a significant difference between male and female students’ nonmedical use of 

prescription drugs, we did find a significant association between intentions to 

avoid NMUPD and gender. Male students, in this study, were found to have 

significantly lower intentions to avoid NMUPD compared to female students. Our 
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sample contained approximately 61% female and 39% male students, indicating 

a disproportionate number of female respondents.  Future research should aim to 

recruit an equivalent number of female and male subjects in order to better 

detect any possible gender differences. Also, with regard to fraternity/sorority 

membership, only 4.8% of respondents reported belonging to a fraternity or 

sorority groups. Additional research should strive to oversample students 

affiliated with fraternity/sorority membership to gain better understanding of its 

impact on NMUPD.          

Sixth, information was not collected about whether a respondent was 

domestic or international student. This information might be helpful in 

determining whether the NMUPD problem is rather unique to the US, especially 

that the US consumes 99% of the global hydrocodone 256 and the majority of 

methylphenidate supplies.94  Future research may also enroll college students 

from several universities worldwide to determine if the NMUPD is evident in other 

countries. 

Finally, while there is a plethora of research about prevalence, predictors, 

and motives for NMUPD, there is a lack of information about effective 

intervention programs to combat this problem in college campuses. Future 

research should start to implement theory-based interventions in an attempt to 

change students’ attitudes, norms, behavioral control, intentions, and ultimately 

NMUPD behavior.   

 



 
 

272 
 

Limitations 

Several limitations of the present study should be discussed. First, the low 

response rate (10%) limits the generalizability of the results and increases the 

possibility of non-response bias. Reasons for low-response rate included: lengthy 

survey and website, using an online survey (rather than mail of face-to-face 

survey), sending some of the reminders to participate in the study during the 

exam’s week, and asking about sensitive topics such as frequent drinking, 

marijuana smoking, and NMUPD. However, a secondary analysis was done to 

evaluate the magnitude of non-response bias, in which early responders were 

compared to late responders (who are assumed to be similar to non-responders). 

Fortunately, there were no significant differences between early and late 

responders in demographics, mean intentions’ score, attitudes, subjective norms, 

and perceived behavioral control. Consequently, the impact of non-response bias 

is not expected to be large.  

Second, asking about topics that are associated with social stigma make 

the results from the study vulnerable to social desirability bias. Accordingly, 

students may under-report their lifetime nonmedical use of prescription drugs and 

other substance of abuse to provide more socially desirable responses. 

However, given the voluntary nature of the study, the absence of face-to face 

contact, and informing the respondents of the measures taken to preserve the 

confidentiality of their responses, the possibility of social desirability bias is 

minimized.  
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Third, the information obtained from the survey were based on self-report 

and were not confirmed by other objective measures. However, evidence exists 

from other studies indicating high validity and reliability of alcohol, tobacco, and 

illicit drug’s self-report use by students if were asked under the right 

circumstances.257 

Fourth, the low utilization of the website reduces the effectiveness of the 

website in bringing changes in the intentions, and underlying normative, 

behavioral and control beliefs between the intervention and control groups. 

Therefore, it is difficult to truly assess the success of the website, when not all 

the pages were viewed and the average time spent per session was less than 5 

minutes.   

Fifth, the sample was drawn only from UNM, therefore the results may not 

be generalizable to other settings. Additionally, even though the age, gender, and 

race distribution of the respondents is similar to UNM at large, the low response 

rate from the study limits the generalizability of the results to UNM.      

Sixth, only the intentions were measured but not confirmed by measuring 

actual behavior in the future. Ideally, to confirm that intention is a good predictor 

of behavioral performance, their measurement should be done at two distinct 

points of time. Fortunately, several studies have shown that intention predicts 

behavior quite well.40,150 

Seventh, no focus group was performed for identification of the underlying 

normative, behavioral, and control beliefs. In fact, Fishbein and Ajzen (2011) 

recommended caution against the use of focus groups for the elicitation process, 
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because the beliefs obtained from the focus group may differ substantially from 

the population.159  As an alternative here, the author performed an extensive 

literature review from both qualitative and quantitative research to obtain the 

most important predictors, beliefs, and misperceptions associated with the 

NMUPD among college students.  These beliefs were used to formulate the 

website and survey, and were tested during the pilot testing process.    

Eighth, the study only involved post-testing of the survey and website. 

There was no pre-testing performed. Pretest-posttest design allows for more 

ascertainment that the two groups are equivalent at the beginning of the study. 

However, pre-test may not be necessary here because participants were 

randomly assigned to the two groups. Also, the sample was large, which 

improved the chances that the two groups were not different in any way prior to 

the implementation of the intervention. Pretest-posttest design has some 

disadvantages such as being time consuming and may lead to interaction of 

testing with the intervention. 
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Conclusion   

This study is the first to utilize the reasoned action approach as a 

theoretical framework to design an intervention to influence students’ intentions 

regarding the use prescription drugs for nonmedical reasons. Results from the 

present study indicated that most students have high intentions to avoid NMUPD 

in the future, held negative attitudes, high-perceived social norms that others will 

not approve their NMUPD, and highly perceived NMUPD under their control.  

The intervention was successful in bringing changes in attitudes between 

the intervention and control groups, but no changes were observed in perceived 

norms, perceived behavioral control, or intentions to avoid NMUPD. The 

insufficiency of the intervention can be attributed to low utilization rate of the 

website, long time needed to view the whole website, and failure to target the 

intervention to students who had previous experiences with NMUPD. Testing the 

predictive validity of the reasoned action approach in the combined sample 

showed that the theory was successful in predicting students’ intentions to avoid 

NMUPD. Most of the variance was explained by perceived social norms and 

attitudes, and lastly by perceived behavioral control. Additional variables that 

were significantly associated with intentions to avoid NMUPD included past 

NMUPD, tobacco use, marijuana smoking, and alcohol drinking.   

Using prescription drugs nonmedically is not a trivial behavior; it may lead 

to addiction, serious mental health and physical problems, and even death. It can 

be also a warning sign of illicit drug abuse, heavy drinking, and marijuana 

smoking.  Therefore, collaborative efforts are needed from college 
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administrators, healthcare professionals, and parents to identify, prevent and 

combat nonmedical use of prescription drugs among college students.   
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APPENDIX B: Recruitment Email (Intervention Group) 

Dear UNM student,  

You are receiving this email because you have been selected by chance from a list of all 
students at UNM.   The purpose of our study is to find out why students might choose to 
use (or not use) prescription drugs for nonmedical purposes.  The study usually takes 20 
to 30 minutes to complete.  

Your involvement in the study is voluntary, and you may choose not to participate.  Your 
responses will be held strictly confidential.  No names or identifying information are 
collected in this study. None of your responses to the survey can be linked to you. The 
study involves viewing a website and then responding to a survey.  You will be randomly 
assigned to view one of two websites, if you agree to participate. 

If you agree to participate, please view this website:  http://www.rxoutofcontext.org/ and 
after viewing the website, please respond to this survey: 
https://esurvey.unm.edu/opinio/s?s=49455. If you decide not to participate, please use 
the X at the upper right corner to close the window and disconnect.  

When you complete the study and survey, you will have a separate opportunity to 
register to get $20 in gift cards.  Twenty students will receive gift cards.  Registration 
for the gift cards is separate and will never be linked to the survey.  Information on how 
to register for the gift cards will be given at the last page of the survey.  

If you do not want to receive any more emails for this study, reply to this email with “Not 
interested” in the subject line. 

If you have any questions please contact Rasha Arabyat at rarabyat@salud.unm.edu . 

Thank you, 

Sincerely,  

Rasha Arabyat, MPH, PhD Candidate 
College of Pharmacy 
The University of New Mexico.  
 
And, 
Dennis W. Rasich, PhD 
Professor 
College of Pharmacy 
The University of New Mexico 
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APPENDIX C: Recruitment Email (Control Group) 

Dear UNM student,  

You are receiving this email because you have been selected by chance from a list of all 
students at UNM.   The purpose of our study is to find out why students might choose to 
use (or not use) prescription drugs for nonmedical purposes.  The study usually takes 20 
to 30 minutes to complete.  

Your involvement in the study is voluntary, and you may choose not to participate.  Your 
responses will be held strictly confidential.  No names or identifying information are 
collected in this study.  None of your responses to the survey can be linked to you.  The 
study involves viewing a website and then responding to a survey.  You will be randomly 
assigned to view one of two websites, if you agree to participate. 

If you agree to participate, please view this website (http://www.cdc.gov/family/college/) 
and after viewing the website, please respond to this survey: 
https://esurvey.unm.edu/opinio/s?s=49457.  If you decide not to participate, please use 
the X at the upper right corner to close the window and disconnect.  

When you complete the study and survey, you will have a separate opportunity to 
register to get $20 in gift cards.  Twenty students will receive gift cards.  Registration 
for the gift cards is separate and will never be linked to the survey.  Information on how 
to register for the gift cards will be given at the last page of the survey.  

If you do not want to receive any more emails for this study, reply to this email with “Not 
interested” in the subject line. 

If you have any questions please contact Rasha Arabyat at rarabyat@salud.unm.edu . 

Thank you, 

Sincerely,  

Rasha Arabyat, MPH, PhD Candidate 
College of Pharmacy 
The University of New Mexico.  
 
And, 
Dennis W. Rasich, PhD 
Professor 
College of Pharmacy 
The University of New Mexico.  
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APPENDIX D: The Survey 

Using prescription drugs for nonmedical purposes is increasing among college students. 

The present survey is to investigate some of the reasons that students choose to use (or 

not use) prescription drugs for nonmedical purposes.  Please read each of the following 

questions carefully, and respond to the best of your ability. There are no correct or 

incorrect answers; we are merely interested in your personal point of view. The survey 

will take approximately 10 to 15 minutes to be filled out.  Thank you for your time and 

participation in this study.  

 
*The first 6 questions are related to your previous use of prescription drugs for 
nonmedical reasons. Please choose the option that you think is appropriate. 
 
Note: Nonmedical use of prescription drugs is defined as using medications without a 
prescription, or for purposes other than prescribed by doctors such as to get 
high, to relief stress or to increase concentration. These include painkillers (e.g. 
Codeine &Oxycodone), stimulants (e.g. Adderall & Ritalin), and depressants (e.g. 
Valium & Xanax) 
 
1. Have you ever used a prescription drug for nonmedical purposes? (If no, please 
skip questions 2 to 6).   
-------------(1) Yes 
-------------(2) No 
 
2. How old were you the first time you used a prescription drug for nonmedical 
purposes? ……….. 
 
3. Have you used a prescription drug for nonmedical purposes in the past 12 
months? 
-------------(1) Yes  
-------------(2) No 
 
4. How many times in the past year have you used a prescription drug for 

nonmedical reasons? ……….. 

5. Which of the following prescription drugs have you used for nonmedical 
purposes? Choose all that apply.  
------------(1) Painkillers (e.g. Codeine, Darvon, Demerol, Hydrocodone, Lortab, 
Oxycodone) 
------------(2)  Prescription Stimulants (e.g. Adderall, Concerta, Methylphenidate, Ritalin) 
------------(3)  Depressants (e.g. Ativan, Halcion, Librium, Nembutal, Valium, Xanax)  
 
6. What were your reasons for using a prescription drug for nonmedical purposes? 
Choose all that apply 
-------------(1) For self-medication (e.g. for pain or anxiety) 
-------------(2) To study for an exam 
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-------------(3) To lose weight  
-------------(4) To party with friends  
-------------(5) Other reasons (please specify………..)  

 
*Now we are interested in learning more about you and your educational experience in 
order to better evaluate your responses. Please answer the following questions. 
 
7. What is your gender? 
-------------(1) Male 
-------------(2) Female 
 
 
8. What is your age? …….. 

9. Which of the following best describes your UNM degree program?  
------------(1) Undergraduate 
------------(2) Graduate 
------------(3) Professional degree (law, medical, physical therapy, nursing practice, and 
pharmacy) 
 
10.  How many years have you been at UNM?.............. 
 
11. Are you a student within any of the UNM Health Sciences Center’s colleges?  
-------------(1) Yes 
-------------(2) No 
 
12. Are you a member of a social fraternity/sorority group? 
-------------(1) Yes 
-------------(2) No 
 
13. How would you best describe your ethnic/racial background? 
----------(1) Non-Hispanic/White 
----------(2) Non-Hispanic/African American 
----------(3) Hispanic 
----------(4) Native American/American Indian 
----------(5) Asian 
----------(6) Others  
 
14. Do you live on-campus? 
 -------------(1) Yes 
 -------------(2) No 
 
15. Regarding tobacco use, which of the following categories fit you the best? 
-------------(1) Non-tobacco user 
-------------(2) Former tobacco user 
-------------(3) Current tobacco user 
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16. Regarding alcohol consumption, which of the following categories fit you the 
best? 
-------------(1) Non-drinker 
-------------(2) Former drinker 
-------------(3) Occasional drinker (e.g. weekends only)  
-------------(4) Frequent drinker (e.g. more than 3 times a week) 
 
 
17.  Regarding marijuana use, which of the following categories fit you the best? 
 ------------(1) Non-marijuana user 
 ------------(2) Former marijuana user 
 ------------(3) Occasional marijuana user (e.g. weekends only) 
 ------------(4) Frequent marijuana user (e.g. more than 3 times a week) 
 
 
*Now we are interested in determining your beliefs regarding student’s use of 
prescription drugs for nonmedical reasons. Please circle the number that corresponds to 
your choice using the following scale. 

18. Using prescription drugs for 
nonmedical purposes will:  

Strongly 
Disagree 

  Neither 
disagree 
nor 
agree 

  Strongly 
agree 

Help me stay focused and improve my 
grades 

1 2 3 4 5 6 7 

Cause me physical health problems 1 2 3 4 5 6 7 

Cause me mental health problems 1 2 3 4 5 6 7 
Cause me to be addicted 1 2 3 4 5 6 7 
Get me arrested 1 2 3 4 5 6 7 
Help me lose weight  1 2 3 4 5 6 7 
Help me get high and party  1 2 3 4 5 6 7 
Make me feel more socially accepted 
by my group   

1 2 3 4 5 6 7 

 
 
Note: the following question may look similar to the previous one, but they measure 
different things.  

19. Generally speaking, how 
good or bad do you feel about the 
following outcomes?   

Extremely 
bad 

  Neutral   Extremely 
good 

Stay focused and improve my grades 1 2 3 4 5 6 7 
Have physical health problems 1 2 3 4 5 6 7 
Have mental health issues 1 2 3 4 5 6 7 
Develop addiction   1 2 3 4 5 6 7 
Get arrested 1 2 3 4 5 6 7 
Lose weight  1 2 3 4 5 6 7 
Get  high and enhance my partying 
experience  

1 2 3 4 5 6 7 

Feel more socially accepted by my 
group    

1 2 3 4 5 6 7 
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*Next, we are interested in knowing how you feel about using prescription drugs for 
nonmedical reasons.  (Note: it is not necessarily that you have used prescription drugs 
for nonmedical reasons previously to answer this question) 

20. I consider the use of prescription drugs for nonmedical purposes to be:    

Irritating   -3 -2 -1 0 1 2 3 Relaxing 
Unpleasant -3 -2 -1 0 1 2 3 Pleasant 
Unenjoyable -3 -2 -1 0 1 2 3 Enjoyable 
Bad -3 -2 -1 0 1 2 3 Good 
Harmful  -3 -2 -1 0 1 2 3 Not harmful  
Irresponsible -3 -2 -1 0 1 2 3 Responsible  

 
*Now we would like to ask few questions about your intention to use prescription drugs 
for nonmedical purposes in the future.  
20. Please circle the number that closely 
matches your level of 
agreement/disagreement with the 
following statements.    

Strongly 
Disagree 

  Neither 
disagree 
nor 
agree 

  Strongly 
agree 

I intend to AVOID using prescription drugs 
for nonmedical purposes over the next 3 
months. 

-3 -2 -1 0 1 2 3 

I am NOT willing to use prescription drugs 
for nonmedical purposes over the next 3 
months. 

-3 -2 -1 0 1 2 3 

I plan to NOT use prescription drugs for 
nonmedical purposes over the next 3 
months. 

-3 -2 -1 0 1 2 3 

 
*Now, we are interested in knowing which individuals/group of individuals influence your 
decision regarding using prescription medications for nonmedical reasons.  Please use 
the following scale to circle the number the matches your choice.   

21. How likely would each of the 
following individuals disapprove your 
use of prescription drugs for 
nonmedical purposes? 

Extremely 
unlikely 

  Neutral   Extremely 
likely 

Your partner (spouse, girlfriend, or 
boyfriend)  

1 2 3 4 5 6 7 

Your close friends 1 2 3 4 5 6 7 

Your doctor, nurse or pharmacist  1 2 3 4 5 6 7 
Your family members  1 2 3 4 5 6 7 
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Note: the following question may look similar to the previous one, but they measure 
different things.  
22. When it comes to matters 
of health, how likely are you to do 
what the following individuals 
recommend?     

Extremely 
unlikely 

  Neutral   Extremely 
likely 

Your partner (spouse, girlfriend, or 
boyfriend)  

1 2 3 4 5 6 7 

Your close friends 1 2 3 4 5 6 7 
Your doctor, nurse or pharmacist 1 2 3 4 5 6 7 
Your family members  1 2 3 4 5 6 7 
 

          

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

23. Most people who are important to me think I should NOT use medications for nonmedical 
purposes: 
Strongly 
Disagree 

-3 -2 -1 0 1 2 3 Strongly agree 

24. Most people whose opinions I value would NOT  approve my using of medications for 
nonmedical purposes:  
Strongly 
Disagree 

-3 -2 -1 0 1 2 3 Strongly agree 

25. Most people whom I respect and admire DO NOT use medications for nonmedical 
purposes:  
Strongly 
Disagree 

-3 -2 -1 0 1 2 3 Strongly agree 

26. Most people, like me, DO NOT use medications for nonmedical purposes:  
Strongly 
Disagree 

-3 -2 -1 0 1 2 3 Strongly agree 



 
 

309 
 

27. How do you think the 
following factors make using 
medications for nonmedical 
purposes easy or difficult? 

Extremely 
difficult 

  Neither 
easy 
nor 
difficult 

  Extremely easy 

Having a legitimate prescription 
for the medication   

1 2 3 4 5 6 7 

Having a friend with a 
prescription for the medication 

1 2 3 4 5 6 7 

Having easy access to the 
medication 

1 2 3 4 5 6 7 

Being offered a medication by a 
friend or a family member 

1 2 3 4 5 6 7 

Having a health insurance 1 2 3 4 5 6 7 
Getting behind in school work 1 2 3 4 5 6 7 
Facing a stressful personal 
situation 

1 2 3 4 5 6 7 

Being a member of social 
fraternity/ sorority group 

1 2 3 4 5 6 7 

Note: the following question may look similar to the previous one, but they measure 
different things.  
28. How much control do you 
feel you have over the following 
factors  

No 
control 

  Neither 
 no  
control 
 nor  
complete 
control  

  Complete 
control   

Having a legitimate prescription for 
the medication 

1 2 3 4 5 6 7 

Having a friend with a prescription for 
the medication 

1 2 3 4 5 6 7 

Having easy access to prescription 
medications 

1 2 3 4 5 6 7 

Being offered a prescription 
medication by a friend or a family 
member 

1 2 3 4 5 6 7 

Having a health insurance 1 2 3 4 5 6 7 
Getting behind in school work 1 2 3 4 5 6 7 
Facing a stressful personal situation 1 2 3 4 5 6 7 
Being a member of social fraternity/ 
sorority group 

1 2 3 4 5 6 7 

 

Thank you for your participation 

29. It is completely up to me whether  or not I use medications for nonmedical purposes: 
Strongly 
Disagree 

-3 -2 -1 0 1 2 3 Strongly agree 

30. For me, using medications for nonmedical purposes is under my control:   
Strongly 
Disagree 

-3 -2 -1 0 1 2 3 Strongly agree 
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APPENDIX E: Tracking the Utilization of the Survey 

Figure 7 Tracking the utilization of the website(source: Google Analytics) 
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