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Abstract 

Title of Dissertation: Measuring Priorities for Nonmedical Use of Stimulants among 

   College Students to Optimize Prevention 

Melissa Mary Ross, Doctor of Philosophy, 2017 

Dissertation Directed by:  Susan dosReis, Ph.D. 

    Associate Professor 

    Department of Pharmaceutical Health Services Research 

Background: According to recent estimates, approximately one third of college students 

have engaged in nonmedical use of prescription stimulants (NPS) which is both 

dangerous and illegal, yet most universities do not have programs in place to address this 

growing public health concern. 

Methods: This mixed-methods study used in-depth interviews (n=8), four focus groups 

(n=17), and cognitive interviews (n=5) to elicit, refine, and vet attributes for the 

development of two preference elicitation instruments (Phase 1) that were used in an 

online survey (Phase 2).  The preference elicitation instruments included a best-worst 

scaling (BWS) instrument that assessed college students’ priorities around perceived 

benefits and risks of NPS and a discrete-choice experiment (DCE) that measured 

students’ preferences for components of a college-sponsored NPS reduction program.  

Results: Thirty and 259 college students participated in Phase 1 and Phase 2, 

respectively. All participants were 18-25 years old, enrolled at a public university in 

Maryland, and a self-reported past-year NPS user. The majority were upperclassman 

(71%), female (57%), and white (66%). Phase 1 yielded 12 attributes related to students’ 

perceived academic, punitive, health, and social benefits and risks of NPS and four three-



 
 

level attributes related to components of an NPS reduction program: setting, leader, 

discussion topics, and additional resources. In Phase 2, for the BWS, participants 

prioritized the benefits and risks of NPS. Better grades and meeting deadlines, followed 

by college expulsion and limited future career opportunities, were most important 

concerns when engaging in NPS. A latent class analysis (LCA) yielded four segments 

with different priorities for NPS. For the DCE, program setting and leader most 

influenced participants’ preferences for a college-sponsored NPS reduction program. A 

LCA generated three segments with heterogeneous preferences for components of a 

program.  

Conclusions: This dissertation is the first to apply advanced preference elicitation 

methods to the field of substance use. We identified college students’ modifiable 

expectancies that most influence on NPS and their preferences for the delivery of an NPS 

reduction program in which they would be willing to engage. These findings can inform 

the delivery of personalized NPS reduction programs to maximize engagement.  
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Chapter 1: Overview 

Specific Aims 

The overarching goals of this dissertation were: (1) to identify and prioritize the 

benefits and risks undergraduate college students associate with NPS, and (2) to identify 

and prioritize the aspects of an NPS reduction programs they most prefer. Additionally, 

this research examined preference heterogeneity among undergraduate college students. 

This dissertation achieved this by addressing the following specific aims: 

Aim 1a: To elicit and prioritize the perceived benefits and risks that motivate 

or deter college students to engage in NPS and the components of an intervention 

program that would be most preferred by college students. Eight college students 

participated in individual interviews to elicit the risks and benefits they associate with 

NPS and the components of campus NPS intervention programs that are most palatable to 

them. Additionally, 17 undergraduates validated the relevance of and rank the factors 

identified in the interviews in focus groups of three to five students, each. 

Aim 1b: To vet with college students two preference elicitation survey 

instruments related to: (a) the factors that motivate and deter college students’ NPS; 

and (b) the components of an intervention program that would be most engaging 

and useful to students. Based on the items identified and prioritized in the individual 

interviews and focus groups, the principal investigator (PI) developed two preference 

elicitation survey instruments known as best-worst scaling (BWS) and discrete-choice 

experimentation (DCE). The BWS related to college students’ motivators and barriers for 

NPS and the DCE related to the components of NPS interventions they prefer. The 
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interpretability of the survey, particularly the survey instruments were vetted by five 

college students in individual cognitive interviews. 

Aim 2: To determine how undergraduate college students prioritize the 

perceived benefits and risks of NPS. The BWS instrument comprised of 12-18 

attributes related to benefits and risks associated with NPS was based on the thematic 

concepts from Aim 1. The BWS instrument evoked benefit-to-risk tradeoffs for engaging 

in NPS using an experimentally derived random design to generate profiles of five to 

seven attributes each in varying combinations. Participants jointly considered all 

attributes shown in a profile and selected one best (e.g. most important) and one worst 

(e.g. least important) option. Attributes most often selected as “best” indicate the aspects 

of NPS that are of greatest utility to participants, relative to other attributes. A latent class 

analysis identified subgroups of students with similar BWS response patterns to shed 

light on for whom and under what conditions the benefits of NPS outweigh the risks. 

Aim 3: To identify the components of a campus prescription stimulant 

misuse intervention program that undergraduate college students most prefer and 

expect would be effective. A second BWS instrument was developed based on the 

thematic concepts from Aim 1 to identify the components of an intervention aimed at 

curbing NPS that are of greatest utility to college students. A latent class analysis was 

conducted to identify subgroups of students with different preferences for an NPS 

reduction program to examine how misuse intervention and prevention programs might 

be adapted to meet the diverse preferences of this population. 
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Rational and Significance 

 One third of undergraduate college students have engaged in NPS: the taking of 

prescription stimulants more frequently or in a higher dose than prescribed or by a person 

without a prescription.1 NPS is stigma-free on college campuses, with many students 

believing it safe and without risk of serious health or societal consequences.2,3 Since 

2007, the number of prescriptions for stimulants has increased by 68%, accompanied by 

increased diversion and abuse.4-6 In fact, over the past decade the frequency with which 

prescribed stimulant users are approached to divert their medication has doubled, 

compared to a 60% decrease among prescribed opioid users.6-8 Among those who engage 

in NPS, use is frequent, averaging about 14 times per academic year. NPS is correlated 

with depression, suicidality, and concomitant abuse of tobacco, alcohol, marijuana, 

inhalants, hallucinogens, cocaine, ecstasy, and amphetamines.1,2,8-11  

Previous research has identified correlates of NPS among college students, 

including being male, and white or Hispanic.7,9,12-15 However, the fact that many of these 

correlates are non-modifiable presents a critical barrier to implementing actions to reduce 

NPS as these cannot be targeted in interventions. 

Although prior studies have examined the factors motivating NPS in isolation, a 

critical gap in NPS literature is that little is known about the complex interplay among 

perceived risks and benefits of NPS among college students. Additionally, despite the 

prevalent NPS on college campuses, most colleges do not have a program in place to 

specifically address it. To our knowledge, no published study has examined college 

students’ preferences for components of a college-sponsored NPS reduction program. To 

remedy this growing problem, it is essential that we gain a better understanding of the 
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key motivating factors for NPS among college students and of the aspects of 

interventions that would be most palatable and meaningful to students.  

 This study filled these gaps by examining the relative importance of each 

motivating or deterring factor for NPS, as well as of each pro or con of engaging in an 

NPS intervention program among college students. To accomplish this, a stated 

preference elicitation method known as best-worst scaling (BWS) was used. BWS is 

grounded in Random Utility Theory (RUT), which purports that when given the option 

between two or more alternatives, individuals selected the alternative for which they have 

the most utility, or value. BWS is ideally designed to elicit tradeoffs and minimize 

response bias.  

In the world of substance abuse and misuse, NPS is unique in that it occurs for a 

variety of purposes, ranging from cognitive enhancement to recreation. Therefore, it is 

likely that the strongest motives and deterrents for NPS and preferences for components 

of intervention programs vary from student to student. This study tested for preference 

heterogeneity among subgroups of students using latent class analyses. 

Impact 

The results of this study can inform future interventions through the PI’s 

collaboration with health and counseling centers as well as teams of researchers at 

universities in Maryland. The actionable motives for NPS that are identified in this study 

can be incorporated and targeted in existing prevention and intervention efforts on 

college campuses. This research has the potential to transform campus NPS interventions, 

nationally. Gaining a better understanding of heterogeneity of preferences among 

subgroups of students who similarly prioritize the perceived risks of NPS or the 
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components of intervention programs can inform more tailored and personalized 

interventions, to facilitate a reduction in NPS.  

Although NPS is highly correlated with polysubstance abuse, it is not a 

stigmatized behavior in itself. Involving students who have nonmedically used 

prescription stimulants in an NPS reduction program could serve as a means of gaining 

access to polysubstance abusers who would otherwise be difficult to engage in an 

intervention.  
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Chapter 2: Background 

 Stimulant medications affect the brain similarly to cocaine, pleasurably increasing 

dopamine levels.4  These increases in dopamine can lead to feelings of euphoria and 

reinforce the behavior of using prescription stimulants and can result in abuse and 

dependence.4 The United States Drug Enforcement Agency (DEA) classifies prescription 

stimulants as Schedule II controlled substances because of their high potential for abuse 

and addiction.4,16-18 Schedule II drugs are regulated via a restricted manufacturing quota, 

special ordering forms, and non-refillable prescriptions.19  Since 2007, the number of 

prescriptions for stimulant medications has increased by 68%, increasing these drugs’ 

availability for abuse and diversion.4,6 

 Appropriate use of stimulants carries the risk of addiction, serious adverse 

cardiovascular events, and sudden death which is why the Food and Drug Administration 

(FDA) has mandated that manufacturers of all amphetamines and methylphenidate 

include boxed warnings.8,17 Additional side effects of stimulant medications include: 

seizures, changes in vision, painful and prolonged erections, increased blood pressure and 

heart rate, and psychiatric adverse events, including new or worsening bipolar illness and 

aggressive behavior.19  

 The United Nations Office on Drugs and Crime (UNODC) defines nonmedical 

use as “the taking of prescription drugs, whether obtained by prescription or otherwise, 

other than in the manner or for the reasons or time period prescribed, or by a person for 

whom the drug was not prescribed” (p. 1).1  Occurring outside of clinical supervision, 

NPS is particularly dangerous. In high doses, prescription stimulants can raise body 

temperature to dangerous levels and lead to irregular heartbeat or heart failure.4  The 
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frequency of concomitant polysubstance abuse with NPS compounds this public health 

concern, as when mixed with other substances, including alcohol and over the counter 

cold medicines, the risk of serious side effects significantly increases.8-10,12,17,20-24  

Emergency department visits attributable to NPS have tripled since 2004.25,26  The 

problem of NPS among undergraduate college students is both common and frequent. 

Among those who have engaged in NPS at least once the past year, frequency of use on 

average ranges from 11 to 14 times per academic year.2,9,10   

Literature Review 

Stimulant medications are predominantly prescribed for the treatment of 

Attention-Deficit/Hyperactivity Disorder (ADHD), which is the most common 

neurological disorder among children.19,27  Symptoms of ADHD often continue into 

adulthood and therefore, many individuals diagnosed with ADHD in childhood remain on 

medication therapy to control their symptoms of ADHD.27 In the past ten years, the 

number of stimulants prescribed has steadily increased.6  The prevalence of college 

students who are prescribed stimulant medications is estimated to be between 3.0-

4.8%.7,20,24,28 

Among college students, the average age of first instance of NPS is 18.9 NPS 

typically occurs in this population around periods of high stress, such as in the weeks 

leading to midterm and final exams.2,3,29 In some instances, college students engage in 

NPS for the purposes of socializing and/or partying.29 While the majority of college 

students report administering the prescription stimulant by swallowing it whole, some 

studies have found that between 15-38% of past-year nonmedical users of prescription 

stimulants report first crushing the pill and then either eating it or snorting it.12,14  
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Lifetime NPS has been found to be independently associated with past year use of 

illicit drugs, including marijuana, inhalants, hallucinogens, cocaine, amphetamines, and 

ecstasy, as well as nonmedical use of other prescription drugs.10,23,24 Approximately one 

in five college students who have engaged in NPS in the past year report having 

intentionally used stimulants concomitantly with alcohol or other drugs.22 

Sources and Diversion 

Undergraduate college students obtain prescription stimulants for the purposes of 

misuse from a number of different sources. For the most part, the small proportion of 

undergraduate college students who are prescribed a stimulant medication supplies the 

majority of nonmedical users.30  More than one third of prescribed stimulant users in 

college report diverting their medication. Diversion is higher among the 20% of 

prescribed users who report having engaged in NPS themselves, with more than half 

reporting having diverted their medication.22  The majority of nonmedical users of 

prescription stimulants report obtaining stimulants from a friend, family member, or 

acquaintance, although some report obtaining them from a stranger, typically at a 

party.20,29,31,32  Stimulants usually are obtained for free, however some have reported 

buying them for $1-10 per pill.20,24,29 

Correlates 

Specific sociodemographic characteristics are associated with NPS. Previous 

studies have identified observable factors, such as sex and race, correlated with increased 

NPS. Males engage in NPS more than females.7,9  Whites and Hispanics are twice as 

likely compared to Asians, and three times as likely compared to African Americans, to 

engage in NPS.7,14 Academically, NPS is associated with skipping class and time spent 
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socializing, and inversely associated with time spent studying and grade point 

average.9,21,25 Additionally, fraternity and sorority membership in college is associated 

with as much as three times greater odds of NPS.7,13,15  In qualitative interviews, DeSantis 

et al. found that fraternity members indicated that prescription stimulants have become a 

part of university and fraternity life, were non-stigmatized, and easy to obtain.13 

Additionally, fraternity and sorority members may take prescription stimulants for 

different reasons, with nearly one fifth of fraternity members reporting nonmedical use 

for the purpose of staying awake to party, perhaps due to increased pressure on members 

to socialize.13 

Perceptions 

 Besides observable factors correlated with NPS, previous studies have examined 

college students’ perceptions and beliefs associated with NPS. Many college students 

who engage in NPS report that they believe it is safe, posing no risk of serious health side 

effects or societal consequences, whereas those who do not engage in NPS are more 

likely to report that they believe it is harmful to one’s health.3  Nonusers are more likely 

to perceive that NPS is addictive and less likely to endorse the use of other substances 

than users.20,29 Additionally, in interviews, many students who had engaged in NPS in the 

past year reported that they believed that they did so for the “right” reasons, e.g., 

performing better in college and considered themselves to be only “moderate users”.3 

Students often overestimate the frequency of NPS among other students, with 

75% of college students reporting that they believe the “typical college student” has used 

prescription stimulants recreationally.15,33 Many college students report feeling that NPS 

is stigma-free.2  Having higher normative beliefs around NPS (e.g. having the belief that 



10 
 

people who are important to the student think positively about NPS) is associated with 

increased NPS.15 

Motives 

 Over half of all NPS occurs for reasons related to cognitive enhancement: to help 

focus or concentrate when studying, doing schoolwork, attending class, or taking a 

midterm or final exam, to increase comprehension or interest when studying or doing 

schoolwork, and to improve memory.14,24,29  Other contexts of NPS among undergraduate 

college students include for recreational use, to get high, or to satisfy a curiosity, which 

accounts for nearly half of all NPS among college students.7,9,12,14,29  Less common 

motives include weight loss, peer pressure, and to stay awake.12,32,34 

Barriers 

 Brandt et al. examined why individuals who have never engaged in NPS do not. 

Never users have reported not engaging in NPS due to a lack of interest, fear of damaging 

physical or mental health, lack of access to prescription stimulants, and being drug-free in 

general.29  While this provides a better understanding of why those who have never 

engaged in NPS have not, previous studies have not examined the risks that those who 

have engaged in NPS perceive, yet accept, to achieve the desired benefits. This study 

address this gap in the literature by assessing the benefit-to-risk tradeoffs that college 

students make among competing motives and barriers when engaging in NPS. 

 In sum, while the literature has illustrated several beliefs, motives, and barriers 

around NPS in this population, it is still unclear how college students weigh each of these 

factors when deciding to engage in NPS. To better understand the utility of each of these 

factors for college students, BWS and DCE methodologies were employed in this 
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dissertation. The BWS methodology allowed for a discriminant ranking of the relative 

importance of each of the key factors influencing NPS among subgroups of college 

students. Gaining a more in-depth understanding of college students’ benefit-to-risk 

tradeoffs around NPS and the value they associate with each motivating or deterring 

factor illuminated actionable factors that should be targeted in NPS intervention 

programs. The DCE methodology provided an understanding of which components of an 

NPS reduction program are most important to college students and how much variability 

in the levels of these components influences students’ preferences. The hope is that this 

information can be used to tailor NPS reduction programs to be appealing and provide 

individualized feedback to college students. 

Preliminary Data 

The PI has engaged counseling and health centers in four universities in 

Maryland, which served as recruitment sites, as well as the American College Health 

Association (ACHA), to better understand NPS on both a local and national level. 

ACHA’s National College Health Assessment found that 8.9% of undergraduates 

surveyed in 2014 reported past-year use of stimulants that were not prescribed to them, 

which was a marked increase from 5.6% in 2008. This estimate excludes those who 

misuse their own prescribed stimulant medication, and thus underestimates NPS.5  

In candid discussions with counseling and health centers, the PI received 

anecdotal evidence that NPS is a prominent problem on campuses, stigma-free, and 

openly discussed, yet campus prevention efforts focus almost exclusively on alcohol 

abuse and little is being done to prevent or curb NPS. Counseling and health centers 
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agree that there is a need for establishing an evidence base to inform NPS prevention and 

intervention efforts. 

Innovation 

This dissertation challenges the current research paradigm that assumes all factors 

impacting one’s behavior are of equal weight. This study utilized advanced preference 

elicitation methods known as BWS and DCE, based in RUT, to identify the factors with 

the greatest influence on students’ intent to engage in NPS, relative to other factors and 

preferences for components of an NPS reduction program. These methods are 

advantageous over typical rating surveys, offering: (1) a strong theoretical-based 

rationale in RUT; (2) less susceptibility to social desirability bias when eliciting views on 

sensitive topics; (3) clear discrimination between the importance of one factor versus 

another, requiring respondents to discriminate among competing factors; and (4) a metric 

that is more easily interpreted than rating scales.35 By using these methods, this study 

added to existing knowledge about characteristics and potential pathways leading to NPS 

by advancing what is understood about the tradeoffs students make between competing 

benefits and risks of NPS in multiple contexts of use. 

Behavioral research rarely examines heterogeneity of factors influencing 

behavior, and when it does, it is usually based on observable characteristics. This study is 

innovative because it examined how latent preference heterogeneity impacts different 

individuals’ intent to engage in NPS. This study was be guided by conceptual 

frameworks rooted in the Theory of Planned Behavior (TPB) and identified latent 

subgroups of college students who value and prioritize the factors that most influence 

their intent to engage in NPS and/or components of an NPS intervention program 
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differently, based on their stated preferences. Currently, many campus substance abuse 

interventions are designed universally, without taking student heterogeneity into account. 

The findings of this study identified ways in which interventions can be tailored to 

improve rates of engagement and hopefully, enhance the effectiveness of these programs. 
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Chapter 3: Theoretical Framework 

This study is guided by TPB, which posits that intention to engage in a behavior is 

a function of attitude, subjective norm, and perceived control, and predicts actual 

behavior. The TPB has been used extensively to identify factors influencing intentions 

and health behaviors, and to develop empirically effective interventions. Figure 1 depicts 

how the TPB concepts were applied to investigate the factors that most influence college 

students’ intentions to engage in NPS. 

Figure 1. The Theory of Planned Behavior Applied to Benefit-to-Risk Tradeoffs of NPS 

 

Each component is discussed below: 

Attitude includes positive and negative beliefs toward NPS (e.g., beliefs about 

cognitive enhancement or risk of academic probation)  
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Subjective Norm refers to perceptions of how others (e.g., peers, professors, 

parents) feel about NPS, as well as one’s motivation to comply (e.g., wanting to fit 

in with peers) 

Perceived Control includes the perceived ability to obtain prescription stimulants 

or perceived ability to perform a task in the absence of stimulants (e.g., academic 

self-efficacy) 

Items related to college students’ beliefs about NPS, its consequences, normative beliefs 

and motivation to comply, control beliefs, and perceived power were elicited and 

prioritized in Aim 1. In Aim 2, attitude, subjective norm, and perceived control were 

measured using a BWS instrument designed to force tradeoffs when students jointly 

consider attributes related to these factors. This allowed for a test of the relative 

importance of each of these attributes to predict intent to engage. 

The TPB also guides Aim 3, but applied to predict intent to engage in a campus 

NPS intervention program as shown in Figure 2. Intent to engage in campus NPS 

interventions was measured by the balance of tradeoffs around positive and negative 

views toward components of these interventions. Aim 1 elicited a list of college students’ 

attitude, subjective norm, and control beliefs with respect to engagement in a campus 

NPS intervention program. In a second BWS instrument, participants made tradeoffs 

among factors related to attitude, subjective norm, and control beliefs around engaging in 

campus NPS interventions.  
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Figure 2. The Theory of Planned Behavior Applied to Engaging in an NPS Reduction Program 

 

The components of this model are described below: 

Attitude includes positive and negative beliefs about components of NPS 

reduction programs (e.g., preference for a web-based interface) 

Subjective Norm includes perceptions of how others feel about the NPS reduction 

program (e.g., professors requiring participation in a program), as well as 

motivation to comply 

Perceived Control refers to students’ perceived ability to become engaged and 

maintain engagement in a hypothetical NPS reduction program (e.g., ability to 

attend a program at the time of day it is offered). 
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Chapter 4: College Students’ Perceptions of Benefits and Risks of Nonmedical Use 

of Prescription Stimulants and of a College-Sponsored Education Program: A 

Qualitative Mixed-Methods Study 

 

Abstract 

Objective: Previous studies have identified several factors motivating nonmedical use of 

prescription stimulants (NPS) among college students, but little is known about college 

students’ perceptions of risks related to NPS. This study aimed to describe college 

students’: (1) perceived tradeoffs between the motives and risks of NPS; and (2) 

recommendations for what colleges can do to reduce NPS.  

Methods: This cross-sectional study utilized mixed methods in which eight college 

students participated in in-depth interviews and an additional seventeen college students 

participated in four focus groups of three to five participants each. All participants used 

prescription stimulants nonmedically in the past year and were recruited from two public 

universities using convenience sampling. 

Results: The sample was balanced with respect to gender and race. The median age was 

20 years old. Undergraduates’ perceived benefits and risks of NPS spanned four domains: 

(a) Performance, including academic, athletic, and work performance; (b) Social/Stigma, 

including to party, to socialize, to fit in, parental disapproval, and friend acceptance; (c) 

Physical Reasons and Relative Safety, including insomnia/to stay awake, appetite 

suppression, to achieve a euphoric feeling, the belief that prescription stimulants are safer 

than other substances, effects on the heart, and dependence; and (d) Negative academic 

and legal consequences. Students suggested that a college-sponsored NPS education 



18 
 

program could be led by a variety of individuals (e.g., peer leader, physician, or 

counselor) and include a discussion of side effects, especially when used in combination 

with other substances, and provide information regarding academic support and health 

(e.g., via “peer health mentors and live online chats).  

Conclusions: Students are willing to accept some level of risk for the purported benefits 

of NPS as they cited several concerns despite having engaged in past-year NPS. Overall, 

college students were receptive to a college-sponsored NPS education program.   
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Introduction 

 During the past decade, the number of prescriptions for stimulants, medications 

commonly prescribed to treat Attention-Deficit/Hyperactivity Disorder (ADHD), has 

increased by 68%.6 Approximately 3-5% of undergraduate college students are currently 

prescribed a prescription stimulant.7,12,20,28 Prescription stimulants are highly effective in 

the treatment of ADHD,36 but can pose the risk of several rare but serious adverse events, 

including increased blood pressure and heart rate, adverse cardiovascular events, 

depression, aggressive behavior, suicidality, and sudden death.8,11,17,19 As prescription 

stimulants have become more readily available, diversion and use of prescription 

stimulants nonmedically has become more prevalent.4,6 One-third of undergraduate 

college students have engaged in nonmedical use of prescription stimulants (NPS), that is 

the taking of a prescription stimulant more frequently or in a higher dose than prescribed 

or by a person for whom they are not prescribed.1,2,9,10,20,21,29,37 

NPS among college students is associated with being male, white, or Hispanic, 

being a member of a fraternity or sorority, and having a low GPA.7,9,12-15,21,25 Previous 

studies have investigated college students’ perspectives around and motivation for 

engaging in NPS. Students who engage in NPS believe it to be safe, stigma-free, and 

common.2,3,15,33 College students perceive NPS to be somewhere between marijuana and 

cocaine with respect to perceived safety.38 Motives of NPS include improved academic 

performance, recreation, weight loss, and increased alertness.9,12,14,22,24,29,32 Previous 

studies have examined why college students who have never engaged in NPS have not 

done so. Reasons for abstaining from NPS include fear of damaging physical and mental 

health, being drug-free in general, and being unable to obtain prescription stimulants.20,29 
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Few studies have investigated both perceived motivating and concerning factors 

related to NPS, which might be important in understanding the “tradeoffs” in decision-

making that underlies NPS. Furthermore, no previous study to our knowledge has 

gathered information from students about the desired characteristics of a college-

sponsored education program aimed at reducing NPS. This study builds on previous 

research by confirming the motives (benefits) identified in previous studies and 

investigating concerns (risks) around NPS among college students who engaged in past-

year NPS. The goal is to assess what concerns college students who have engaged in 

past-year NPS have about NPS, yet are willing to accept in order to achieve the perceived 

benefits of NPS. This study also elicited information about the characteristics of a 

hypothetical college-sponsored NPS education program that might be helpful to students. 

Methods 

Study Population and Sample Recruitment 

 This two-phase cross-sectional study utilized in-depth qualitative interviews and 

focus groups, using a semi-structured format. With the participants’ permission, all in-

depth interviews and focus group discussions were audio-recorded and transcribed 

verbatim. To maintain confidentiality, transcripts omitted any mention of names of the 

participants, their friends, or organizations. The University of Maryland Baltimore’s 

Institutional Review Board (IRB) approved this study. 

 Electronic and hard copy flyers, distributed via campus emails, newsletters, and 

bulletins at two public four-year colleges in Maryland, advertised the opportunity for 

undergraduate college students to participate in this study. The target population was full-

time undergraduate college students aged 18 to 25 years in Maryland who had engaged in 
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NPS at least once in the past year. For the purposes of eligibility, NPS was defined as 

either: (a) taking a prescription stimulant not prescribed to an individual or, (b) taking 

one’s prescription stimulant in a higher dose or more frequently than prescribed. College 

students who were interested in participating in this study contacted the PI via phone or 

email to schedule a brief eligibility phone screening and an in-person interview or focus 

group if deemed eligible. Participants received a $30 gift card for completing the study.  

 Eighty-seven students emailed expressing interest in participating in the study. Of 

those, 29 never completed the telephone eligibility screening. Of the 58 students who 

completed the screening, 23 were ineligible and 35 were eligible, 10 of whom did not 

participate in the current study. Two of the participants who were eligible, but did not 

participate were scheduled for a focus group or interview, but did not attend, five were 

able to participate in a follow-up study, and three never participated. 

Procedures for Interviews and Focus Groups 

Phase I: In-depth Interviews 

 One-on-one in-depth interviews were conducted to understand students’ 

experiences with NPS, particularly their motives and concerns for NPS and their 

observations regarding others’ experiences with NPS. Other topics discussed included 

side effects experienced from NPS and what colleges could do to curb NPS in a way that 

is helpful, engaging, and acceptable to college students. Eight semi-structured in-depth 

interviews were completed in private rooms on the campus of the university the student 

attended. Interviews lasted between one and two hours. Prior to the start of each 

interview, informed consent was obtained. The interviewer began each interview by 

defining nonmedical use of prescription stimulants and asking participants, “Please think 
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back to the first time you remember nonmedically using a prescription stimulant. Can you 

please tell me about that time?” All transcripts from in-depth interviews were coded for 

themes, using grounded theory (described below) prior to the first focus group. The PI 

categorized the themes as: 1) key motivating factors for or benefits of engaging in NPS, 

2) key deterrents or concerns related to NPS, and 3) key characteristics of an education 

program that a college might offer to inform students about NPS. 

Phase II: Focus Group Discussions 

 Four focus groups of three to five participants were conducted to understand the 

risks that college students were willing to accept to achieve the perceived benefits of 

NPS. The focus group discussions began with the moderator asking participants each to 

describe the first time he/she remembered engaging in NPS. Focus group participants 

then reviewed a handout consisting of a list of the themes that emerged in the in-depth 

interviews. Using the handout as a discussion guide, participants then identified the 

motivating and deterring themes that were most relevant, any that were not relevant, and 

any themes that were missing, but relevant. Participants also discussed what components 

an ideal college-sponsored educational program about NPS would include and what 

components would not be helpful. 

Background Questionnaire 

 At the conclusion of each in-depth interview or focus group, all participants 

completed a questionnaire to assess age, race, GPA, and year in school. Additionally, 

participants reported whether they had ever been diagnosed with ADHD, prescribed a 

stimulant, and were currently prescribed a stimulant. The questionnaire also asked 



23 
 

participants about their past year frequency of NPS and other substances, including 

alcohol, tobacco, other prescription drugs, and illicit drugs.  

Data Analysis 

 Descriptive statistics summarized the college students’ self-reported demographic 

characteristics, academic information, and history of alcohol, tobacco, and illicit 

substance use. Because participants came from two different public four-year colleges in 

Maryland, the sample was stratified by college attended to assess for potential differences 

between students from the two campuses. Fisher’s Exact Test compared differences by 

college for categorical variables and two-tailed t-tests were used to compare the means by 

college for continuous variables. Data were summarized using SAS® 9.4.  

 Analysis of In-depth Interview and Focus Group Transcriptions 

All interview and focus group transcriptions were analyzed using open-coding 

and guided by grounded theory to categorize the data into thematic concepts. All coding 

was done using NVivo 10®.39 The transcripts were iteratively coded by one coder, using 

the constant comparative method, so that as new information emerged, prior coding was 

reassessed to ensure consistency across all transcripts. The thematic concepts and 

exemplary quotes were discussed with another study team member on a weekly basis as a 

corroboration of the coding scheme. 

Results 

 Table 1 presents the demographic characteristics of all students, as well as 

stratified by college attended. The mean age of participants was 20 and the sample was 

balanced by gender. Most students were either juniors or seniors. Participants from one 
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college reported being mostly non-Hispanic white, whereas the participants from the 

other college were racially and ethnically diverse (p<0.0001). On average, participants 

first used stimulants nonmedically around age 18. Of the 25 participants, four (16%) had 

engaged in NPS only once in the past year, 10 (40%) had done so two to five times, and 

11 (44%) had engaged in NPS 10 or more times.  

 



25 
 

Table 1. Key Characteristics of In-depth Interview and Focus Group Participants 
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Thematic Concepts from Open-Coding 

Thematic Concepts Related to Motives of NPS 

 The thematic concepts related to motivating and deterring factors for NPS that 

emerged from the in-depth interviews and focus groups fit into four domains: 

performance, social, physical, and consequences. Table 2 displays each thematic concept 

within the four major categories, and whether the concept was endorsed in each interview 

or focus group. The in-depth interview and focus group participants perceived 

prescription stimulants to enhance performance in three realms: academic, athletic, and 

employment. Undergraduates perceived NPS to enhance social situations when partying, 

socializing, and fitting in, but also as a deterrent when considering parental disapproval 

and negative social stigma among certain peers. Students cited physical motives for NPS, 

including to stay awake, to skip meals, to achieve a euphoric feeling, and to choose an 

alternative perceived to be safer than illicit substances. Physical deterrents for NPS 

included side effects and becoming dependent. Additionally, participants detailed how 

the availability, or ease of obtaining a prescription stimulant, could be a facilitator or 

barrier for NPS. While the vast majority of students felt that there were very few punitive 

consequences to NPS, which was a motive for NPS, some noted that the risk of future 

consequences might deter continued NPS. The categories and related thematic concepts 

are described in detail below. 
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Table 2. Motives and Deterrents Endorsed in Each In-depth Interview and Focus Group 

 

Perceived Performance Enhancement 

 All of the 25 in-depth interview and focus group participants endorsed academic 

performance as a motive for engaging in NPS. Many students viewed NPS as a way to 

decrease the time necessary to study or complete a school assignment. One student said: 

“I just wanted to finish my exam on time and I did well…I think I could have done well 

without it [NPS] – it would have just taken more of my evening.” Students believed NPS 

helped them to focus and better understand course material.  

“Wow, this is like a get-out-of-jail free card…I take a [drug name] and 

then study, I’m a lot more focused and I retain a lot more knowledge.”  

 The desire to enhance their athletic performance for organized sports and 

individual exercise motivated NPS. One undergraduate student described his perception 

of athletic performance as a motive for NPS: “It helps with endurance and being focused 
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on the sport, especially when you get tired towards the end.” A female focus group 

participant who nonmedically used her own prescription stimulant believed that NPS 

improved her performance while exercising: “I would take one of my [drug name] later 

on in the day specifically because I knew I had to go to the gym… working out on [drug 

name]…it’s great. I burn like three times as many calories.” 

 Another commonly mentioned motive for NPS was to enhance work 

performance. A student who had a part-time job at a restaurant said he engaged in NPS 

for “every shift. If I didn’t have it, it would be like, ‘F that.’ I could not work… it’s just 

really nice to have that extra focus and alertness.” Another student noted “the work is 

very tedious… being a little more wired and on the edge is very much a benefit.” 

 Social Enhancement 

Many of the college students who participated had been motivated to engage in 

NPS for social enhancement and in conjunction with alcohol at parties. One student 

explained: “It does help you to drink a little bit more or at least gives you the belief that 

you can drink more.” Four students reported having nasally ingested a prescription 

stimulant and six other students reported having observed others nasally ingest 

prescription stimulants at parties, oftentimes with scant attention to how much they 

consumed. One student stated, “When we did go to a party… it wasn't really like, ‘oh, 

this is 5 mg, or this is 10 mg,’ it's just, ‘oh, this is just a line of [drug name].’ So they 

weren't really paying attention to how much they were taking.” Peer pressure was closely 

associated with NPS at parties, “Peer pressure… it was like ‘Oh, people are doing it.’ 

‘Hey! You want a line?’ It’s not like cocaine or anything. It’s not going to kill me.” A 

student recalled the first time she engaged in NPS for non-academic reasons: “One of our 
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friends was visiting. He was like, ‘One of my frat brothers gives me this [drug name] all 

the time…we usually take it to go out.’ I was like, ‘Okay, I mean, if you want to. I’m not 

going to say no.’” Students also reported the perception that NPS increased sociability, “I 

would just be more willing to talk to people.”  

 Some students felt social/stigma concerns related to NPS, spanning from parental 

disapproval to peer disapproval. As one stated, “If my family found out… I would 

probably be shunned.” While the majority of students agreed that most of their friends 

were okay with NPS, some students mentioned concerns about social stigma: “Some 

people that don't do any sort of anything, like they probably drink, but using prescription 

drugs is like—shocking… especially some girls in my sorority.” Others feared that their 

peers would attribute their academic success to NPS: “When people see you studying all 

the time, and then you tell them that you're on [drug name], it's just kind of like, ‘Oh, 

that's why’…It's almost like, ‘I guess you just don't work that hard, then.’”  

Physical Reasons and Relative Safety 

One physical motive for NPS was to stay awake, which was sometimes associated 

with academic performance. A student stated: “I was so tired after my exam on Thursday, 

so my friend… kept offering me her [drug name] … I just couldn’t focus or study at all 

and I was just falling asleep, so she convinced me to take one.” Others reported NPS to 

stay awake for reasons other than academic, for example, one student said: “For [my 

sorority-sponsored fundraising event], I had the 12:00-6:00am shift… so I was like, ‘I'll 

have a little bit of this.’ Probably like 10 milligrams out of a 40 milligram [drug name] 

capsule.” On the other hand, many students reported self-medicating to compensate for 

the fact that NPS would keep them awake. One student stated: “I’ll take [drug name] later 



30 
 

in the evening and won’t fall asleep the rest of the night even with a [sleep aid drug].” 

Another said, “What I normally do now is smoke [marijuana] to go to bed… when I take 

[drug name]… it is really easy for me to get stuck on something and not be able to go to 

sleep no matter how much I smoke.”  

Others engaged in NPS to skip meals in order to lose weight or to save time. As 

one recalled, “My roommate and I decided to do an experiment… Let’s try this for like a 

month. Use [a prescription stimulant] as a dietary supplement.’” Another student stated, 

“When I'm in the zone… having to go out of my way to either pick up food, or make that 

order is just… unnecessary effort when I'm already so focused.” While mentioned by 

some as a motive for NPS, for many participants the loss of appetite associated with NPS 

was concerning. One student said, “I’ve definitely had a problem with eating. I don’t 

intentionally not eat… I literally have a tough time enjoying food... it’s bad.” Another 

student recalled: “A high school teacher after summer break, he looked at me and said, 

‘You look ill,’… I thought I was just eating regularly, but apparently not.”  

 Another physical motive for NPS was to achieve a feeling of euphoria. One 

student explained, “When you take [drug name], you feel like you have so much 

energy… like a burst of energy… like a euphoric feeling… Once I started taking it 

normally, I wouldn’t feel that… I started trying to chase that feeling… at times I knew I 

wasn’t doing this because I needed it, but because I wanted it.” Another student iterated 

this concept: “there’s definitely a pleasant push to it… It’s a nice feeling.” 

 Safety was another motive to engage in NPS as students perceived NPS to be 

relatively safer than taking illicit substances. It was one students’ perception that: “[drug 

name] seems like, sort of one of the lowest common denotation of a stimulant… the 
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safest version because you’re not getting something that is cut with something else, 

you’re getting a product by a pharmaceutical industry.” Another example of this was a 

quote related to peer pressure when one student compared prescription stimulants to 

cocaine. However, many participants mentioned safety concerns regarding the impact of 

NPS on their heart: “I don’t take [drug name] unless I need to now because I have heart 

problems in my family.” Similarly, one student stated: “They’re good, as long as they’re 

not abused. They’re really bad for your heart, and I have a heart condition, that’s why I 

don’t abuse them.” Some participants without a known history of heart conditions were 

concerned with the effects of NPS on the heart: “I just get really nervous when my heart 

starts beating really fast.”  

Lastly, some students were concerned with the risk of becoming dependent on 

prescription stimulants. One referred to dependence: “Another concern… always being 

dependent on it when you have an exam… resorting to it all the time.” One student did 

not believe that she could become dependent to stimulants, but feared it happening to a 

friend. She said: “I would not want to see someone else develop a dependence on it… I 

don’t know if that is just me or I have stronger will power, I don’t know, I don’t get 

addicted to things, but I know that other people do.”  

Consequences 

 There was a consensus that one is unlikely to be caught engaging in NPS. One 

focus group participant said: “I’ve never heard of anyone getting caught with stimulants. 

All the time people get caught for weed.” Another thought, “It just doesn’t seem like a 

big deal to me if you get caught doing it... I don’t see it being a huge consequence.” On 

the contrary, some students expressed concerns that continued NPS could affect future 
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career opportunities. In discussing concerns about drug tests as part of an internship 

screening process, one student noted, “[NPS] is certainly not legal but it is not the worst 

illegal thing.” Others reflected on the impact of NPS in their future: “We don't really 

have much to lose in college as if we had, like, a salary.” 

Suggestions for a College-Sponsored NPS Education Program 

 The participants felt that a college-sponsored education program is warranted. A 

focus group participant said, “Without a shadow of a doubt in my mind, mandatory drug 

education classes should be at every college… the bare essentials of these are 

amphetamines, these are hallucinogens, these are stimulants… these are what you can’t 

take together. Because [the college] not acknowledging it is even worse.” Another 

student stated: “[The college should] just talk about it openly, obviously instead of having 

to go behind closed doors, 'cause we all know it happens.” 

Topics that would be important to discuss in an education program are the side 

effects of stimulants and the dangers of interactions between stimulants and other 

substances. One student said: “You literally just have to put up the side effects…” 

Another student stated: “I like seeing statistics… I do not really know any particular 

dangerous side effects or anything like that. If there are any, put it on a poster so that 

students are aware.” Another student felt it was important to address “interactions with 

alcohol or since you’re probably going to be drinking, too. Interactions with drugs.” 

Participants also had several recommendations for who should lead the 

educational program. Many students felt that a peer would be the best leader for such a 

program because of their ability to relate to college students. As one student said: “that 
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division in generation or age group, whatever, there’s like that connection… that also 

disappears with that.” Others felt an appropriate leader would be “a counselor, or we have 

peer health mentors who are trained by the Health Services, so if they did it, it would 

probably be a lot less threatening than someone who could report them.” Others thought 

that a medical doctor would be best: “They can tell you things like potential side effects 

or what happens when you mix substances together that people might have questions 

about.” 

An in-person program was preferred to online because, “the online format gave 

me the option to do it or not.” Another imagined the program as “a class where there was 

like 20… and it starts as a forum and the other half is education… You keep it 

confidential and you give it a sense of security and safety where I can openly talk to you 

about all of my explicit activities.” In addition to the educational program, students felt 

that several resources should be available year round, such as assistance with developing 

study plans: “A lot of people can’t come up with study plans well… if we could have 

tutors on campus who sat down with students before their exams to come up with an 

outline as to how to study over the next few weeks.” Some students suggested an online 

chat or help desk in which a counselor could answer questions in real time because “If 

you want to talk to a counselor on this campus, you will make your appointment and it’s 

in a month.” 

Discussion 

This study identified a range of perceived benefits and risks associated with NPS 

among college students who had engaged in past-year NPS, as well as desirable 

characteristics of a college-sponsored NPS education program. Generally, the participants 
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perceived NPS to be relatively safe, posing the risk of mostly minor side effects, 

particularly when compared to illicit drugs. Students’ concerns about the effects of NPS 

on physical health centered on short-term effects. Wakefulness and decreased appetite as 

a result of NPS were seen as both motives and deterrents, depending on the student and 

the situation. Marijuana was a commonly used means of mitigating stimulant-induced 

insomnia. Prior studies have shown that NPS is associated with other drugs, including 

marijuana and alcohol, and that NPS with concomitant use of other substances can be 

dangerous, increasing the risk of admission to the emergency department.9,20-23,25,36 The 

finding that some college students reported often using marijuana to reduce the side 

effects of NPS may indicate that NPS increases marijuana use in some cases. This pattern 

has not been identified previously in research studies and warrants further study. 

The participants often minimized concerns about more serious, longer-term 

effects of NPS, including dependence, negative effects on the heart, and effects on their 

futures. Many participants believed that he/she did not engage in NPS frequently enough 

for these effects to be experienced, despite some participants noting a family history of 

heart conditions and seeking euphoria associated with NPS by taking increasing amounts. 

Further research should assess the accuracy of students’ perceptions of the risk of 

dependence on prescription stimulants.  

The most commonly mentioned punitive consequences among the past-year NPS 

users in this study were employer-mandated drug testing and continued NPS having a 

negative impact on future career opportunities. Students perceived there to be only few or 

no immediate legal or punitive consequences. However, due to the high potential for 

abuse and addiction associated with prescription stimulants, the United States DEA 
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classifies them as Schedule II controlled substances, the possession and sale of which 

could result in legal fines and/or incarceration.4,16-18 The lack of knowledge students have 

regarding the illegality of NPS is indicative of a need to educate college students of the 

potential legal consequences of NPS. Looklatch, Dunne, and Katz found that while the 

likelihood of a negative consequence of NPS was not associated with a reduction in NPS, 

the degree of undesirability of a negative consequence of NPS was associated with a 

reduction in NPS among college students.40 Therefore, it is possible that because the past 

year NPS users participating in this study reported only minor negative consequences of 

NPS, they are either unaware of more serious consequences or feel that the odds of 

getting caught are unlikely.  

 Participants reported numerous perceived benefits or motives that ultimately 

outweighed their concerns about NPS including academic, athletic, and work 

performance enhancement. Students also reported NPS when partying, to drink more, as 

a substitute for other illicit party drugs, or to fit in and socialize. However, prior studies 

have found that those who have engaged in NPS overestimate the prevalence of NPS 

among their peers.15,33,41 Furthermore, social stigma was also cited as a deterrent of NPS 

in certain situations. Other motives included to stay awake while studying or partying, to 

achieve a euphoric feeling, and appetite suppression, either to lose weight or save time. 

The appetite suppressing quality of prescription stimulants has been well documented as 

a motive for NPS for the purpose of weight loss, particularly among women.2,14,20,32,42 

The finding that several college students, particularly males, perceived a decreased 

appetite as a benefit of NPS to save time by skipping meals elucidates an additional 

context of this motive for NPS. 
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With respect to a college-sponsored NPS education program, students saw a need 

for such a program and were receptive to participation if it included certain components. 

Namely, felt a need for an in-person rather than online format, a trustworthy leader who 

was either a peer or health professional, and an open, judgment-free discussion in which 

questions could be asked. In their opinion, the program should discuss the potential 

consequences of NPS as well as risks of mixing stimulants with other substances given 

that little was known about the potential legal, punitive, and health-related consequences 

of NPS. 

Many students indicated that they did not believe a college-sponsored NPS 

education program alone would be sufficient to reduce NPS. Students expressed that in 

addition to the educational program, colleges should provide several services, including 

assistance with study plans, throughout the academic year to reduce academic pressures 

students felt motivated their NPS. We agree that educational programs alone are often 

ineffective at reducing and preventing substance use. Instead, substance-use prevention 

programs that utilize multiple delivery modalities are most effective at altering 

behaviors.43 

It is important to note that while all college students participating in this study 

reported having engaged in NPS for perceived academic performance enhancement, the 

literature shows a negative association between NPS and academic performance.9,12,21,25,44 

Specifically, previous studies have demonstrated that college students with executive 

functioning deficits, (i.e. difficulty planning and self-regulating, lower GPAs, poor class 

attendance, and symptoms of inattention) are more likely to engage in NPS.12,21,36,44 

Therefore, it is possible that college students who are struggling to maintain their GPA 
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use stimulants nonmedically as a means of coping with these executive functioning 

deficits. In a longitudinal study comparing NPS abstainers to new, past, and persistent 

nonmedical users of prescription stimulants, there was no statistically significant change 

in GPA among nonmedical users, although the GPAs of the abstainers significantly 

increased.45 This supports the need for additional services, such as tutoring and assistance 

with study skills and plans, beyond an education program to diminish college students’ 

perceived need for NPS.  

One limitation of this study is the low generalizability of the convenience sample 

of 25 students from two public universities in Maryland. All participants had engaged in 

NPS in the past year. In an attempt to create a safe and non-judgmental space to talk 

about this sensitive issue, only those who had engaged in the behavior in the past year 

were recruited. It is possible that those who have never engaged in NPS and former users 

likely have different concerns related to NPS than past-year users. Furthermore, the 

participants varied widely in terms of the frequency in which they had engaged in NPS in 

the past, with some students reporting engaging in NPS once in the past year and others 

reporting engaging in NPS nearly every day. Despite these limitations, this study has 

several notable strengths. The qualitative mixed-methods approach of this study yielded 

very rich data and allowed for an in-depth evaluation of the full spectrum of motives and 

concerns college students associate with NPS. Additionally, this is the first study to elicit 

from college students how a college or university could offer an educational program and 

other services to prevent or to reduce continued NPS.  
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Conclusions 

College students who have engaged in NPS in the past year had few concerns 

about the risks of NPS and the perceived benefits of NPS outweighed these risks. Some 

factors influencing NPS, including insomnia, decreased appetite, and social pressures, 

were seen as both motivators and deterrents, depending on the situation. Six of the 25 

students used marijuana to overcome NPS-induced insomnia. 

This study highlighted the need for a college-sponsored NPS program to educate 

students about the risks of NPS, particularly those that are most serious, as many students 

admitted to having little knowledge of the risks of NPS. The desirable programs that 

students described seem reasonable and feasible to implement with a limited budget, 

especially if undergraduate upperclassmen or recent graduates led some components. 

These programs would be well situated in campus counseling centers’ ongoing alcohol 

prevention efforts. However, it is important to consider that students noted the need for 

more hands-on services beyond an educational program to alleviate the academic 

pressures students feel that motivate a majority of NPS. Therefore, it may be important 

for an NPS prevention program to implement comprehensive approaches to identify 

students who are at risk for academic performance problems or social anxiety that may 

make them susceptible to NPS. 
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Chapter 5: Survey Development 

The purpose of Phase 1 was to inform the development of the online survey. 

Based on the perceived benefits and risks of NPS and recommendations for an NPS 

reduction program, two preference elicitation methods were developed. The twelve 

concepts related to the perceived benefits and risks of NPS that were rated most relevant 

by the interview and focus group participants went into a BWS instrument as attributes. 

Four three-level attributes were derived from the students’ recommendations for 

components of an NPS reduction program for the DCE. 

BWS Instrument Development 

Using Sawtooth® Software’s Lighthouse Studio 9, several BWS experimental 

designs for 12 attributes were generated and tested for balance across attributes. 

Sawtooth’s design algorithm balances the frequency each attribute appears and the 

frequency each attribute appears in combination with each other attribute. It is 

recommended to display between four and five attributes per choice task (question) and 

recommends against displaying more than half of the total attributes per choice task. For 

best results, Sawtooth recommends determining the number of choice tasks that is at least 

3K/k, where K represents the total number of attributes (in this case 12) and k represents 

the number of attributes shown in each choice task (in this case 5).46 Since 3K/k was 7.2 

((3*12)/5), eight choice tasks were included in the BWS. Three hundred unique versions 

of the BWS were generated to increase variation in the combinations of items, which 

reduces the likelihood of context bias and increases statistical efficiency of the design. 

Three hundred versions is the default in Sawtooth as it is more than sufficient to ensure 

combinatorial variation in the choice tasks.46 In the final design, every participant saw 
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eight unique choice tasks, each consisting of five attributes describing perceived motives 

and risks of NPS from they selected one most influential (best) and one least influential 

(worst). The attributes are displayed in a randomized order and the choice tasks within 

each version of the BWS were also shown in random order to prevent any ordering 

effects across the BWS. The five attributes listed in each choice task were a random 

subset from a list of 12 attributes and shown in random order. 

DCE Development 

 Sawtooth® Software’s Lighthouse Studio 9 was used to develop several full-

profile DCE designs with four three-level attributes. A full-profile DCE displays one 

level of each of the four attributes in every profile, compared to a partial-profile, which 

only shows a subset of the attributes. Full-profile designs have the advantage of increased 

statistical efficiency. Sawtooth recommends showing between three and six profiles in a 

choice task and studies have shown that it is less cognitively burdensome on participants 

to increase the number of profiles than it is to increase the number of choice tasks.47 

Designs consisting of two and three profiles per choice task were tested for statistical 

efficiency and pilot tested in the cognitive interviews. In a given choice task, levels 

within an attribute were allowed to occasionally repeat across profiles because this 

prevents participants from basing all of their selections on one attribute alone. The 

statistical efficiency of the two- and three-profile DCEs were each tested for eight 

through ten choice tasks because between eight and twelve choice tasks are 

recommended, but fewer are advised for web-based DCEs.47 Again, 300 unique versions 

were generated so that all participants completed a unique DCE, which increased 

statistical efficiency. The full-profile DCE that displayed three profiles at a time and 



41 
 

consisted of eight choice tasks met the recommended efficiency thresholds (Table 3). It is 

recommended that the standard errors within each attribute be approximately equal and 

less than 0.05 for all main effects. The design efficiency was simulated at the target 

sample size of 300 respondents and at 200 respondents, to ensure that if the targeted 

sample size was not reached, the design would still be robust. The final DCE design 

consisted of 300 unique versions, each containing eight choice tasks, each showing three 

profiles of NPS reduction programs from which participants selected the one they most 

preferred. 

Table 3. Simulated Standard Errors for 200 versus 300 DCE Respondents from Lighthouse Studio 

Advanced Efficiency Test 

 

Dual-Response DCE Format 

 A dual-response DCE format first requires participants to select from a set of 

profiles the one they most prefer and then to indicate whether they would use the option 

they selected. Many argue that the addition of this follow-up question better represents 

real-world decision making without losing information on preferences since participants 
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first discriminate among available profiles.46,48 The drawback to a dual-response DCE 

format is that it requires additional time of participants on each task.47 We decided to 

utilize a dual-response format for the DCE on preferences for an NPS reduction program. 

Participants were first asked to discriminate among the profiles of three NPS reduction 

programs, and then indicate whether “If participation in the program you selected was 

required of all students at your college, do you think it would be helpful?” We decided to 

use this format since when forced to trade off between three profiles, it is possible that 

the option selected may still be unacceptable to participants. Gathering this additional 

information would provide a better understanding of college students’ willingness to 

participate in an NPS reduction program. 

Cognitive Interviews 

As the last step in Phase 1, the survey was pilot-tested in five cognitive interviews 

with college students.  The five cognitive interview participants had contacted the PI 

expressing interest in participating in the in-depth interviews or focus groups described in 

Chapter 4, but were unable to attend due to scheduling conflicts. The PI met with all 

cognitive interview participants in the library of the college they attended in a private 

location. Participants received a $30 gift card for completing the cognitive interview.  

Prior to the start of each cognitive interview, informed consent was obtained. 

During an in-person computer-assisted interview, each cognitive interview participant 

completed the full survey, including the BWS and DCE. Participants provided feedback 

on the clarity of the survey questions, on clarity of the BWS and DCE instructions, and 

on the attributes and levels, specifically to ensure that they were relevant and logical in 

combination with other attributes/levels. Cognitive interview participants completed nine 
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DCE choice tasks, four of which displayed two profiles of NPS reduction programs and 

five displayed three profiles of NPS reduction programs. Participants were asked whether 

they would prefer a DCE showing two profiles in each choice task, but consisting of 

more choice tasks or a DCE showing three profiles in each choice task, but consisting of 

fewer questions.  

 The survey took participants between 10 and 15 minutes to complete. Overall, 

participants reported that the survey was easy to understand and navigate. The 

participants recommended rephrasing the BWS instructions and some of the attributes in 

the BWS. Originally the BWS instructions stated: “Below are some factors that may 

influence your decision to use prescription stimulants nonmedically. Please select one 

factor that would MOST influence and one factor that would LEAST influence you 

to nonmedically use a prescription stimulant.” Based on feedback from the cognitive 

interview participants, the BWS instructions were rephrased to state: “Which of these 5 

concepts related to nonmedical use of prescription stimulants is MOST important to you 

and which is LEAST important? Please select just one concept that is MOST 

important and just one concept that is LEAST important to you.” The BWS 

attribute statements are shown in Table 4 as they appeared in the original BWS and in the 

modified version based on feedback from the cognitive interview participants. Other than 

the suggested modifications, the participants reported that the attribute statements were 

clear, realistic, and made sense when compared to one another.  
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The cognitive interview participants reported that the instructions and attribute 

level statements in the DCE were understandable and did not recommend any 

modifications. The participants agreed that the DCE profiles that displayed three profiles 

were less cumbersome than additional questions and that it would be better to include a 

three-profile DCE that consisted of fewer questions in the final survey. The DCE 

attributes and statements for each level are displayed in Table 5. 

 

Table 4. Original BWS Attribute Statements and Statements Modified based on Cognitive 

Interview Feedback 
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Table 5. DCE Attribute Level Statements 
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 Chapter 6: College Students’ Perceived Benefit-to-Risk Tradeoffs for Nonmedical 

Use of Prescription Stimulants 

Abstract 

Objectives: Nonmedical use of prescription stimulants (NPS) among college students is 

a growing public health concern, yet most colleges do not specifically address it in 

campus substance abuse prevention initiatives. This study aimed to identify and assess 

variability in college students’ priorities for the perceived benefits and risks of NPS. 

Methods: College students aged 18-25 years who had engaged in NPS in the past year 

were recruited from six public Maryland universities. A best-worst scaling (BWS) 

instrument assessed the relative influence of 12 perceived benefits and risks of NPS, 

elicited in a pilot study. The BWS consisted of eight questions, each displaying five 

factors, from which students selected one most and one least influential. Probabilities of 

selection of each factor, conditioned on the five shown, and 95% confidence intervals 

were estimated for the aggregate sample and latent preference subgroups using latent 

class analysis (LCA). 

Results: The 259 college students (m=20 years) were primarily White (66%), female 

(57%), and either a junior (32%) or senior (39%). Overall, the participants’ NPS was 

most influenced by better grades (m=2.33, p<0.05) and meeting deadlines (m=1.62, 

p<0.05). The LCA generated four subgroups: 1) Class 1, performance-driven (n=64), 

prioritized improving grades (m=3.20, p<0.05), meeting deadlines (m=2.70, p<0.05), and 

fulfilling nonacademic responsibilities (m=1.00, p<0.05); 2) Class 2, risk-averse (n=64), 

prioritized expulsion from college (m=2.18, p<0.05), improving grades (m=1.72, 

p<0.05), and being arrested (m=1.68, p<0.05); 3) Class 3, college-oriented (n=117), 
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balanced grade improvements (m=3.63, p<0.05) and meeting deadlines (m=2.46, 

p<0.05), with expulsion (m=0.54, p<0.05) and limiting future career opportunities 

(m=0.47, p<0.05); and 4) Class 4, recreational (n=14), prioritized having fun partying 

(m=1.65, p<0.05), weighed against being arrested (m=0.73, p<0.05) and expulsion 

(m=0.59, p<0.05). 

CONCLUSIONS: Given the heterogeneity of priorities for NPS, more targeted 

interventions that approach these topics differently with these subgroups of students may 

be more appropriate than universal substance abuse approaches. 
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Introduction 

Over the past decade there has been a steady increase in the number of 

prescriptions for stimulants, medications commonly used for the treatment of Attention-

Deficit/Hyperactivity Disorder (ADHD).6 Individuals diagnosed with ADHD can 

experience symptoms into adulthood and often remain on medication to control these 

symptoms.19,27 Recent estimates of the prevalence of college students who are prescribed 

stimulants ranges from about three to five percent,7,20,24,28 and of those, more than one-

third report having ever diverted their medication.22 The United States DEA classifies 

prescription stimulants as Schedule II controlled substances because of their high 

potential for abuse, misuse, and addiction.4,16-18 In fact, as many as one third of all college 

students report having ever taken a prescription stimulant nonmedically,2,9 which the 

UNODC defines nonmedical use as “the taking of prescription drugs, whether obtained 

by prescription or otherwise, other than in the manner or for the reasons or time period 

prescribed, or by a person for whom the drug was not prescribed.”1 

 Several observable factors, including sex and race, are correlated with NPS. 

Males are more likely to engage in NPS than females, and Whites and Hispanics are more 

likely to engage in NPS than Asians and African Americans.7,9,14 Academically, NPS is 

positively associated with skipping class and inversely associated with time spent 

studying and GPA.9,21,25 Members of fraternities and sororities are three times more likely 

to engage in NPS compared to those not involved in Greek organizations.7,13,15 Although 

these factors are associated with NPS, they do not explain why college students are 

engaging in this behavior.  
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Previous studies have identified several motives for nonmedical use of 

prescription stimulants (NPS) among college students, including cognitive enhancement 

to improve focus while studying, doing schoolwork, attending a class, or taking an 

exam.12,14,29 However, there is evidence to suggest that the perception that NPS improves 

academic performance is a misconception.9,12,21,45 Outside of cognitive enhancement, 

other motives for NPS include for recreational use at parties, other social use, or out of 

curiosity; for weight loss; for athletic performance; peer pressure; and for staying 

awake.7,9,12,14,22,29,34 Previous studies also have examined barriers to engaging in NPS. 

Reasons for never having engaged in NPS among college students included a lack of 

interest, fear of damaging physical or mental health, being unable to obtain stimulants, 

and being drug free.29  

While the literature elucidates the motives of NPS and reasons for never having 

engaged in NPS, previous studies have not assessed the benefit-to-risk tradeoffs college 

students make when deciding to engage in NPS. Furthermore, previous studies have 

assessed the motives for NPS among all college students collectively, overlooking 

heterogeneity among users. This study fills these gaps in the literature by assessing the 

benefit-to-risk tradeoffs college students make when engaging in NPS and subgroups of 

students with different priorities for NPS. This information can be used to identify 

college students who may benefit from varying components of substance use prevention 

programs. 
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Methods 

Study Design Procedures 

Undergraduate college students participated in a cross-sectional internet-based 

survey that elicited their benefit-to-risk tradeoffs around NPS. College students were 

recruited between September and December 2016 from six public four-year colleges in 

Maryland via study flyers posted on campus bulletins and distributed via emails. 

University websites contain a list of all registered student organizations and contact 

information for presidents. The PI emailed the presidents of each of the student 

organizations at the six schools requesting that they forward the study flyer to the 

organizations’ members. 

College students who were interested in participating in the survey contacted the 

PI directly by phone or email, following which the PI conducted an eligibility screen. The 

screening call ensured that participants met the following eligibility criteria: 1) enrolled 

as a full-time undergraduate student at one of the six universities, 2) aged 18-25 years, 

3) used a prescription stimulant at least once nonmedically, defined according to 

UNODC. Those who were eligible were sent the link to the survey and a unique survey 

access code via email. After clicking the link, participants indicated whether they 

consented to participate (yes or no). Survey access codes were only sent to individuals 

with: 1) a unique telephone number; and 2) a unique university-issued email address in an 

attempt to prevent: 1) individuals from participating more than once, and 2) individuals 

not enrolled at one of the six universities from participating in the survey. The first 100 

individuals who completed the survey received a $20 gift card. The University of 
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Maryland (IRB) approved this study. The IRBs at the six university recruitment sites 

approved distribution of the study flyer. 

Survey Instrument 

 The survey gathered information regarding each participant’s age, race/ethnicity, 

gender, college attended, year in school, major, grade point average (GPA), scholarships, 

financial aid, on- campus residency, state of permanent residence, sorority/fraternity 

membership, and employment status. Participants also reported on their history of 

ADHD, prescribed stimulant use, NPS, and use of alcohol, cigarettes, other prescription 

drugs and illicit drugs. Information gathered on ADHD history included if the 

participants thought they had ADHD, if a physician had ever diagnosed them with 

ADHD and/or prescribed them a stimulant, and if so, when they were first prescribed a 

stimulant medication, and if they currently had a prescription for a stimulant. 

 A best-worst scaling (BWS) instrument elicited college students’ most and least 

important concepts related to NPS. The BWS instrument evaluated the relative 

importance of 12 attributes, perceived benefits and risks related to NPS. In a preliminary 

study, 30 college students identified, refined, and vetted the 12 attribute statements in 

eight in-depth interviews, four focus groups, and five cognitive interviews. The five 

cognitive interview participants tested the survey and provided feedback, prior to use in 

the present study.49 Each BWS question displayed five of the 12 attributes from which 

participants selected one as most important and one as least important when considering 

NPS. Every participant completed eight unique BWS questions. Figure 3 shows an 

example of a BWS question. 
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Figure 3. Example of a BWS Choice Task 

 

 

Data Analysis 

 Data on participants’ demographics, academics, history of ADHD and prescribed 

stimulant use, NPS, and use of other substances were summarized using descriptive 

statistics. The research team categorized the participant-reported free-text college 

major(s) based on the United States Census Bureau’s fields of Bachelor’s Degrees, which 

categorizes majors into five broad fields of study: 1) Science and Engineering, 2) 

Science- and Engineering-Related, 3) Business, 4) Education, and 5) Arts, Humanities, 

and Other.50 

 Mean importance scores for each attribute from the BWS instrument for the 

overall sample and each latent subgroup were estimated using LatentGOLD Choice© 5.1 

Software, which uses a hybrid of Expectancy Maximization and Newton-Raphson 

algorithms.51  The mean importance scores were ranked in order of relative preference for 

the aggregate sample. Larger absolute values indicated that participants felt strongly that 
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an attribute was either important or not important. Positive scores indicate attributes 

related to NPS perceived by college students to be important whereas negative scores 

were perceived to be unimportant. 

The presence of latent subgroups with different priorities for concepts related to 

NPS was assessed for one through five latent classes, with a continuous scale adjustment 

to allow independence of intra-subject variability. The number of latent classes present 

was determined by model fit indexes, including Bayesian Information Criterion (BIC) 

and Akaike Information Criterion (AIC) as well as theoretical interpretability of class 

differences. The statistical significance of each subgroup-specific attribute mean score 

was assessed based on Z-scores and associated p-values (p<0.05). Chi-square and 

Analysis of Variance (ANOVA) tests were used to test for significant differences 

between the descriptive characteristics of each latent class (p<0.05). 

Results 

Response Rate 

Figure 4 diagrams how many of the college students who contacted the PI 

completed the screening, were eligible, and completed the survey, as well as reasons for 

ineligibility. Four hundred eighty-one college students contacted the PI expressing 

interest in participating in this study. Of those expressing interest, 408 completed a 

telephone screening. The 73 students who expressed interest but did not complete a 

telephone screening were contacted up to seven times by the PI to schedule a screening 

call; however, they were never reached or did not reply. Of the 408 college students who 

were screened, 144 were not eligible. Eleven were not 18-25 years of age, 17 were not 

full-time college students, and 116 had not engaged in NPS in the past year. Two hundred 
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sixty-four were deemed eligible and sent the survey link and a unique access code. Two 

hundred fifty-nine college students completed the online survey. 

Figure 4. Diagram of Eligibility Screening 

 

Attribute Importance 

 Table 6 presents the rank order mean importance scores for each attribute. Most 

important motives for engaging in NPS were getting better grades (m=2.33, SE=0.10) 

and meeting deadlines (m=1.62, SE=0.08); participants also prioritized the risk of being 

expelled from college (m=0.61, SE=0.07) and the risk of limiting future career 

opportunities (m=0.57, SE=0.07). In general, health-related and social concepts were less 

important relative to the other attributes related to performance enhancement and punitive 

consequences. 
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Table 6. Scale-Adjusted Mean Importance Scores (SE), Overall and Stratified by Latent Subgroup 

 

Latent Subgroups  

A scale-adjusted four-class model fit the data best and was the most theoretically 

interpretable. The four latent classes were labeled performance-driven (n=64; 25%), risk-

averse (n=64; 25%), college-oriented (n=117; 45%), and recreational (n=14; 5%). 

College students in the performance-driven group were most concerned with getting 

better grades (m=3.20, SE=0.29), meeting deadlines (m=2.7, SE=0.24), and fulfilling 
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nonacademic responsibilities (m=1.00, SE=0.21) and least concerned with being arrested 

(m=-1.17, SE=0.19). Students in the risk-averse group were most concerned with the risk 

of college expulsion (m=2.18, SE=0.18), followed by getting better grades (m=1.72, 

SE=0.17), being arrested (m=1.68, SE=0.18), and limiting future career options (m=1.38, 

SE=0.18). The college-oriented group was most concerned with getting better grades 

(m=3.63, SE=0.23) and meeting deadlines (m=2.46, SE=0.13), balanced by their 

concerns about the risk of college expulsion (m=0.54, SE=0.13) and limiting future 

career opportunities (m=0.47, SE=0.13). The recreational group was most concerned with 

having more fun partying (m=1.65, SE=0.33), but also the risk of being arrested (m=0.73, 

SE=0.28) or expelled from college (m=0.59, SE=0.29). 

Demographic Characteristics 

 Slightly more than half of the participants were female (57%), about two-thirds 

were white, and the mean age was 20 (Table 7). The participants were mostly juniors 

(32%) or seniors (39%) in college and half of the participants majored in a Science and 

Engineering field. The average reported GPA was 3.2 and 37% lived on campus. Nearly 

half (47%) received financial aid and 36% was an academic scholarship recipient.  

More than half the participants reported engaging in NPS no more than once in 

the past month, and one-third of the participants reported more than 10 instances of NPS 

in the past year (Table 8). The average age of first instance of NPS was 17.9. Almost half 

(45%) of the participants believed that they had ADHD; however, only 19% had been 

diagnosed by a physician. Fifty-eight (22%) participants reported ever being prescribed a 

stimulant and 50 (19%) were prescribed a stimulant at the time of the survey. Twenty-

two percent of the participants reported having nonmedically used their own prescription,  
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74% reported that a friend had given them prescription stimulants to use nonmedically, 

and 49% reported purchasing them from a friend or family member (not mutually 

exclusive categories).  

Table 7. College Student Characteristics, Overall and Stratified by Latent Subgroup 
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Table 8. College Students' History of ADHD and Use of Stimulants and Other Substances 
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 The demographic characteristics did not differ significantly across the four latent 

subgroups (Table 7). However, those in the college-oriented group were more likely to 

major in a science or engineering field and those in the performance-driven group were 

somewhat more likely to major in business or arts and humanities (2=29.69, p=.0131). 

College students in the risk-averse group were more likely to have an academic 

scholarship (2 = 9.67, p=.0216) and to have been slightly younger when first engaging in 

NPS (F=3.9, p=.0242). However, a larger proportion of the college students in the 

performance-driven group reported having engaged in NPS in the past month (2 = 13.26, 

p=.0391) and having engaged in NPS more frequently in both the past month (2=13.28, 

p=.0388) and the past year (2=26.85, p=.0081). The performance-driven group was also 

more likely to have purchased a prescription stimulant from friends or family (2=8.57, 

p=.0355) or a stranger (2=10.66, p=.0137). The recreational group was more likely to 

report having engaged in NPS for the purpose of socializing or partying in the past 

(2=27.21, p<.0001) and less likely to report academic motives for NPS (2=64.29, 

p<.0001). With respect to other substances, those in the performance-driven group and 

recreational group were more likely to have used cocaine in the past year (2=14.56, 

p=.0022) compared to the other groups and the performance-driven group was more 

likely to report nonmedical use of antianxiety medications in the past year (2=10.21, 

p=.0168) than the other groups. 

Discussion 

 To our knowledge, this study is the first to assess the level of perceived risk 

students are willing to take to achieve the perceived benefits of NPS. In the qualitative 
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study that informed the development of the BWS instrument, college students reported 

several health-related (e.g. the desire to skip meals, the fear of becoming dependent, and 

general negative health effects) and social (e.g. parental disapproval, peer approval, and 

having fun partying) considerations related to NPS. However, compared to performance 

enhancement (e.g., better grades, meeting deadlines, and fulfilling nonacademic 

responsibilities) and punitive consequences (e.g., expulsion, arrest, and limited career 

options), concepts related to health and sociability were less influential for students when 

engaging in NPS. 

 This study also identified four distinct subgroups of college students who weigh 

benefit-to-risk tradeoffs of NPS differently. For three of the four subgroups, getting better 

grades was either the first or second most important factor related to NPS and meeting 

deadlines was for two of the four groups. Although college students expect that NPS 

would lead to better grades, there is evidence that NPS is inversely related to GPA and 

academic performance.12,21,25 Previous studies have shown that NPS typically occurs 

among college students during periods of high stress, such as the weeks immediately 

before midterm or final exams.2,3,29 Therefore, college students who engage in NPS may 

either think that NPS will improve their academic performance or have not learned 

appropriate coping skills for dealing with stress. This highlights a need to reduce 

misconceptions about the perceived benefits of NPS and help college students develop 

study and time management skills, as well as healthy ways of dealing with academic 

pressures and other responsibilities. 

 We acknowledge that there is overlap between the performance-driven, college-

oriented, and risk-averse students with respect to their motives for engaging in NPS; 
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however, the level of risk these students are willing to accept for the perceived benefits 

varies. Understanding variability in college students’ priorities around the perceived 

benefits and risks of NPS can be useful when targeting students who may benefit from 

NPS prevention and intervention initiatives. To effectively engage and influence students, 

colleges may need to approach and intervene differently with these subgroups. Although 

represented by only a small proportion of the sample in this study, the recreational group 

made vastly different benefit-to-risk tradeoffs compared to the other three subgroups. 

Engaging these students in an intervention program may be enhanced by tailoring the 

program to address their unique priorities for NPS. Furthermore, it is possible that 

identifying subgroups of students with varying priorities for NPS could have implications 

that spill over into prevention initiatives of other substance use. For instance, the 

performance-driven group was more likely than other subgroups to have used cocaine 

and to have nonmedically taken a prescription antianxiety medication in the past year. 

Therefore, these students may benefit from interventions that target other substance use 

and not just NPS. Lastly, the students in the risk-averse group were more likely than the 

other groups to have academic scholarships. Although additional pressure to maintain a 

certain GPA may put these students at risk of NPS, because these students are typically 

thought of as being high achieving, their risk for NPS may be overlooked. Thus, these 

findings may help to elucidate which students may be at risk for NPS and should be 

targeted for intervention programs.  

Several study limitations should be acknowledged. First, generalizability is 

limited to college students in six four-year public universities in one state. It is likely that 

motives and concerns around NPS could differ for college students in other regions, 
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attending private colleges, and attending community colleges. Second, the convenience 

sample of participants in this study may not be representative of all Maryland college 

students who have engaged in NPS in the past year. It is possible that those who were 

eligible (i.e., those who had engaged in NPS in the past year) but did not elect to 

participate in this study weigh the benefits and risks of NPS differently than those who 

did participate. Third, although all participants had engaged in NPS in the past year, 

frequency of NPS varied from once (12%) to over 200 times (≈1%) in the past year. 

Despite this, 56% of the participants reported having used between two and 10 times in 

the past year and 46% reported having engaged in NPS most recently in the past month, 

so many participants were reporting on recent use. 

 Despite these limitations, this study has notable strengths. This study fills a gap in 

the literature by identifying how college students with past-year NPS prioritize perceived 

benefits and risks when engaging. This study found that past year NPS users are 

heterogeneous with respect to these benefit-to-risk tradeoffs. Furthermore, these 

differences in priorities were correlated with varying frequency of NPS and misuse of 

other licit and illicit drugs. This suggests that colleges may need to consider these 

differences and engage students differently based on their benefit-to-risk tradeoffs around 

NPS when implementing intervention programs aimed at reducing NPS. 

Conclusion 

This study reveals the level of perceived risk that college students are willing to 

accept to achieve the desired benefits of NPS. Past-year NPS users prioritize tradeoffs 

around NPS differently. Some are more influenced by the perceived academic benefits of 

NPS than negative consequences, while others are concerned with negative legal and 
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academic consequences but accept this risk in an attempt to improve their grades through 

NPS, and still others are primarily motivated to engage in NPS for recreation. Although 

there is overlap across these groups, this suggest that some tailoring of college-sponsored 

intervention programs that address these differences in college students’ priorities around 

NPS may be more appropriate than universal substance abuse interventions for reducing 

NPS. 
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Chapter 7: College Students’ Preferences for Components of a Campus-Sponsored 

Program to Reduce Nonmedical Use of Prescription Stimulants 

 

Abstract 

Objectives: Nonmedical use of prescription stimulants (NPS), a growing public health 

concern among college students, largely goes unaddressed by campus-sponsored 

substance-use prevention initiatives. This study aimed to identify college students’ 

preferences for components of a campus-sponsored NPS reduction program. 

Methods: Flyers were distributed at six public Maryland universities to recruit 

undergraduate students ages 18-25 who had engaged in NPS in the past year. A discrete-

choice experiment (DCE) assessed students’ preferences for components of a campus-

sponsored NPS reduction program spanning four attributes: 1) setting, 2) leader, 3) topics 

discussed, and 4) additional resources provided, each consisting of three levels. 

Participants selected their preferred program profiles across three programs comprising 

varying combinations of attribute levels. Latent class analysis tested for the presence of 

heterogeneous preference subgroups. Statistical significance of the coefficients and of the 

relative importance of each attribute was determined using Z and Wald tests (p<0.05). 

Results: The mean age of the 257 college students was 20 years old and the majority 

were white (65%), female (57%), and upperclassmen (70%). Overall, the setting and the 

leader of the program had the greatest influence on participants’ preferences for an NPS 

reduction program. The latent class analysis yielded three distinct subgroups of students 

with heterogeneous preferences for components of NPS reduction programs: face-to-face 

(46%), online only (28%), and healthcare professional preferred (24%).  



65 
 

Conclusions: Although colleges may implement universal substance-use prevention 

programs, this study suggests that individual students vary in terms of their preferences 

for delivery of these programs.  

Introduction 

Among undergraduate college students, nonmedical use of prescription stimulants 

(NPS), or the taking of prescription stimulants without a prescription or in a higher dose 

than prescribed.1 Recent studies estimate up to one third of college students have engaged 

in NPS in their lifetime.2,9,20 Because of their high potential for abuse and addiction 

prescription stimulants are classified by the United States Drug Enforcement Agency as 

Schedule II controlled substances and carry Food and Drug Administration-mandated 

boxed warnings about the serious adverse events associated with them.8,17 Concomitant 

use of alcohol, other prescription drugs, and illicit drugs is correlated with NPS and 

increases the risk of serious adverse events, compounding this public health 

concern.8,17,21-25 

NPS often occurs around periods of high academic stress, such as the period 

surrounding final exams,2,29 and is often motivated by the perception that it will improve 

academic performance.3,12,14 However, this may be a misconception, as students who 

engage in NPS actually tend to have lower grades and skip more classes.9,12,21,24 In 

addition to believing NPS will improve academic performance, many college students 

who have engaged in NPS believe it is safe and does not pose a risk of any serious 

adverse events or negative societal consequences.3 Positive expectancies about the 

perceived effects of NPS are correlated with increased use,52 whereas negative 
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expectancies, such as perceived harmfulness of NPS and perceived level of undesirability 

of the consequences of NPS, are negatively associated with NPS.38,40 

 While there has been extensive research on the prevention and treatment of 

alcohol use among college students, there is a paucity of research on prevention and 

treatment of use of other substances, particularly substances other than marijuana.53 

Among college students NPS is the second most common form of illicit drug use after 

marijuana.54 Despite the high prevalence of NPS among college students, most colleges 

do not have programs in place to reduce substance use beyond alcohol and marijuana. 

Building an informed foundation from which to design such a program will help facilitate 

its efficacy.  

 The programs for prevention and intervention of other substance use that have 

been successful have been individualized.53 To our knowledge, no studies have 

investigated how NPS reduction programs could be individualized to enhance their 

success and this is the first study to apply a discrete-choice experiment (DCE) to the field 

of substance use prevention. This study utilized a DCE to elicit undergraduate college 

students’ preferences for various components of an NPS reduction program.  

Methods 

Study Design Procedures 

In a cross-sectional web-based survey, college students completed a DCE that 

elicited their preferences for different components of an NPS prevention program. 

College students were recruited between September and December 2016 from six public 

four-year colleges in Maryland via electronic study flyers distributed to members of 
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student organizations and hard-copy flyers placed on campus bulletins. Individuals who 

were interested in participating in the survey contacted the PI directly via phone or email 

to schedule a telephone eligibility screening. Those who were eligible were: 1) enrolled 

as full-time undergraduate students at the six universities, 2) aged 18-25 years, 3) past-

year NPS users, defined as either taking a prescription stimulant without a prescription or 

in a higher dose or more frequently than prescribed. Additionally, participants were 

required to have a unique telephone number and university-issued email address to 

prevent individuals from completing the survey more than once. Those deemed eligible 

were emailed a link to the survey and a unique access code. After clicking the link, 

participants provided consent. The first 100 participants to complete the survey received 

a $20 gift card. The University of Maryland Baltimore (IRB) approved this study and 

each of the IRBs of the six university recruitment sites approved the distribution of the 

study flyer and recruitment activities. 

Survey Instrument 

 Participants reported their age, race/ethnicity, gender, college attended, year in 

school, major, GPA, receipt of financial aid and academic or athletic scholarships, on-

campus residency, state of permanent residence, sorority/fraternity membership, and 

number of hours employed per week. Participants also reported whether a physician had 

ever diagnosed them with Attention Deficit Hyperactivity Disorder (ADHD), whether 

they had ever been or were currently prescribed a stimulant, their past month and past 

year frequency of NPS, and their past month and past year use of alcohol, cigarettes, 

other prescription drugs, and illicit drugs.  
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 A DCE elicited undergraduate students’ preferences for a hypothetical campus-

sponsored NPS reduction program. The DCE presented each student with eight unique 

choice tasks, each consisting of three profiles of hypothetical campus-sponsored 

prevention programs (Figure 5). Each profile consisted of one of three levels across four 

attributes: 1) setting (one-hour online course; one-hour in-person seminar at orientation; 

one-hour online course and one-hour in-person seminar); 2) leader (Upperclassman/Peer; 

Health Counselor; Medical Doctor); 3) discussion topics (Possible side effects; Dangers 

of mixing with alcohol and other drugs; Strategies to avoid negative effects of 

prescription stimulants); and 4) additional resources available outside of the program 

(Peer Health Advisor; Study Plan Advisor; Confidential live online health chat). In each 

choice task, participants selected their most preferred profile for a prevention program. 

The number of choice tasks and profiles was chosen to maximize statistical efficiency 

while minimizing participant burden. The design algorithm optimized the orthogonality, 

efficiency, and attribute level balance and generated 300 unique versions of the survey.55  

The attributes and levels were identified, refined, and vetted in a preliminary 

study with 30 college students across eight in-depth interviews, four focus groups, and 

five cognitive interviews. Prior to use in this study, five cognitive interview participants 

tested the DCE to ensure that the attribute levels were understandable, relevant, and 

logical in combination with other attribute levels.55 The survey was programmed using 

Sawtooth Software’s Lighthouse Studio 9.56 
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Figure 5. DCE Choice Task Example 

 

Data Analysis 

Data on participants’ demographics, academic characteristics, history of ADHD 

and prescribed stimulant use, NPS, and use of other substances were summarized using 

descriptive statistics. Participants reported their college majors as free text, which were 

categorized by the research team based on the United States Census Bureau’s five broad 

fields of Bachelor’s Degrees: 1) Science and Engineering, 2) Science- and Engineering-

Related, 3) Business, 4) Education, and 5) Arts, Humanities, and Other.50 
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 We tested for the presence of one, two, three, four, and five latent subgroups 

using Latent Gold Choice® 5.1 Software57, which employs a combination of Expectancy 

Maximization and Newton-Raphson algorithms to estimate the probability that each 

participant is a member of each subgroup.51 The determined number of latent classes was 

based on model fit indexes, including Bayesian Information Criterion (BIC) and Akaike 

Information Criterion (AIC), and theoretical interpretability. Each model was estimated 

ten times with a random start seed to avoid the selection of an unrepresentative solution.51 

Significant differences in the descriptive characteristics between each latent subgroup 

were tested using Chi-square and Analysis of Variance (ANOVA) tests (p<0.05). 

Coefficients for each attribute level were estimated for the aggregate sample and each 

latent subgroup. Z-tests determined statistical significance of the coefficients for each 

level within an attribute within subgroups (p<0.05). Wald tests determined whether the 

coefficients for each attribute differed significantly across subgroups (p<0.05).51 Relative 

importance scores for each attribute were calculated by dividing the range in coefficients 

between the highest and lowest levels for that attribute by the total ranges in coefficients 

across all four attributes.  

Results 

Study Participants and Sample Characteristics 

Figure 6 diagrams how many of the undergraduate students who contacted the PI 

completed the telephone screening, were ineligible and reasons for ineligibility, were 

eligible, and who completed the survey. Four hundred eighty-one undergraduate students 

contacted the PI expressing interest in participating in this study. Of those expressing 

interest, 408 completed a telephone screening. The 73 students who expressed interest,  
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but did not complete a telephone screening were contacted up to seven times by the PI to 

schedule a screening call, however were never reached or did not reply. Of the 408 

undergraduate students who were screened, 144 were not eligible for the following 

reasons: 11 were not 18-25 years of age, 17 were not full-time undergraduate students, 

and 116 had not engaged in NPS in the past year. Of the 264 students who were eligible 

and were sent the survey link and a unique access code, 259 completed the online survey.  

During data inspection, we identified any participants who consistently selected 

either the first, second, or third profile across all eight choice tasks in the DCE, as this 

could be indicative of the participant not fully considering the three profiles in each 

Figure 6. Diagram of Response Rate and Eligibility Screening for DCE 

 



72 
 

question. Two of the 259 participants had consistently selected the same profile in each 

choice task and were removed from the analysis, resulting in a sample size of 257. 

 Of the 257 individuals whose responses were considered valid for analysis, 

slightly more than half were female (57%), approximately two-thirds (65%) were white, 

and the mean age was 20 (SD=1.3 years) (Table 9). The majority of the students were 

either a junior (32%) or senior (38%), an in-state student (76%), and a Science and 

Engineering major (51%). The mean GPA was 3.2, 35% had an academic scholarship, 

and 47% received financial aid. Thirty-eight percent of the participants lived on campus 

and 48% were involved in a sorority or fraternity.  

 Table 10 presents the participants’ self-reported history of ADHD, past prescribed 

and nonmedical use of prescription stimulants, and use of alcohol and other licit and 

illicit substances. Nearly half of participants reported believing they had ADHD (45%), 

although only one-fifth reported ever having been diagnosed by a physician (19%). 

Nineteen percent of participants were currently prescribed a stimulant and 23% had been 

in the past. Nearly half of participants (46%) reported having engaged in NPS most 

recently in the past month. The majority (56%) reported engaging in NPS between two 

and 10 times in the past year, and one-third reported more than 10 instances of NPS in the 

past year. Nearly all participants (95%) had engaged in NPS for academic reasons in the 

past, 40% for socializing or partying, 18% for weight loss, and 11% for athletic reasons. 

Most students obtained prescription stimulants for past nonmedical use from a friend for 

free (74%), by purchasing from a friend or family member (49%), or from their own 

prescription (22%). 
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Table 9. College Student Characteristics, Overall and Stratified by DCE Latent Subgroup 
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Table 10. History of ADHD, NPS, and Use of Other Substances Overall and by Latent Subgroup 
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 In the past month, 93% of participants reported using alcohol and 58% using 

marijuana. In the past year, 65% of participants reported using marijuana, 26% using 

cocaine, and 31% not using illicit substances. In addition to NPS, nonmedical use of 

other prescription medications included antianxiety agents (n=53; 21%) and opioids 

(n=40; 16%).  

Latent Subgroups 

 The latent class analysis yielded three latent subgroups of participants with 

similar preferences for a campus-sponsored NPS reduction program. The research team 

examined the stated preferences for an NPS reduction program of each of these three 

latent subgroups and labeled them face-to-face (46%), online only (28%), and healthcare 

professional preferred (24%). The latent subgroups did not differ significantly with 

respect to demographic or college characteristics (Table 9) or with respect to self-

reported history of ADHD, past prescribed and nonmedical prescription stimulant use, or 

use of other substances (Table 10). Between the latent subgroups, the most preferred 

elements of a hypothetical NPS reduction program varied. Wald tests for the differences 

in the coefficients between classes were statistically significant (p<0.05) for the setting, 

leader, and discussion topics attributes. 

Attribute Level Coefficients 

 The Latent Gold Choice 5.1 software estimates the part-worth coefficients (C) for 

each attribute level for the aggregate sample, as well as for each latent subgroup (Table 

11). The coefficients are used to assess preference for a specific level within an attribute. 

A positive coefficient reflects preferred attribute levels and negative coefficients reflect 
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undesirable attribute levels. The absolute value of the coefficient reflects the strength of 

the preference for an attribute level, relative to the other levels within the attribute. Based 

on all participants’ selections of profiles depicting possible NPS reduction programs, the 

most preferable attribute levels were: a 1-hour online course (C=0.17; SE=0.03), led by a 

medical doctor (C=0.19; SE=0.03), discussion of strategies to avoid negative effects of 

prescription stimulants (C=0.10; SE=0.03); and provision of a confidential live online 

health chat outside of the program (C=0.07; SE=0.03). 

Table 11. Attribute Level Coefficients (SE), Overall and by Latent Subgroup 
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Face-to-Face Subgroup 

 The students in the face-to-face subgroup (n=122) most preferred an NPS 

reduction program in the form of a one-hour in-person seminar at orientation (C=0.26; 

SE=0.08), led by an upperclassman or peer (C=0.25; SE=0.07), and providing a 

confidential online live health chat (C=0.17; SE=0.06). The students in the face-to-face 

subgroup found an online program (C= -0.27; SE=0.10) and a program led by a medical 

doctor (C= -0.18; SE=0.08) undesirable. 

Online Only Subgroup 

While the students in the online only subgroup (n=78) also preferred an 

upperclassman or peer as the leader of the NPS reduction program (C=0.25; SE=0.11), 

they preferred a discussion of strategies to avoid negative effects of NPS (C=0.23; 

SE=0.11). The online only subgroup found programs with complementary online and in-

person components (C= -0.95; SE=0.19) and programs led by a health counselor (C= -

0.30; SE=0.10) undesirable.  

Healthcare Professional Preferred Subgroup 

The students in the healthcare professional preferred subgroup (n=57) most 

preferred a program led by a medical doctor (C=1.24; SE=0.26) and least preferred a 

program led by either an upperclassman/peer (C= -1.03; SE=0.29) or health counselor 

(C= -0.122; SE=0.11).  The healthcare professional preferred subgroup also found 

including a discussion of the side effects of NPS to be undesirable (C= -0.61; SE=0.13). 
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Relative Attribute Importance 

 The relative attribute importance determines the attribute’s overall influence on 

preferences when compared to all other attributes. This is calculated by taking the 

difference between the highest and lowest coefficients of the levels within each attribute 

and dividing by the sum of the differences across all four attributes (Table 12). These 

estimates are interpreted as the relative influence that variation within the levels of each 

attribute had on the participants’ selection of an NPS reduction-program profile. The 

higher an attribute’s relative importance, the more sensitive variations in the levels of that 

attribute were on participants’ selections, (i.e., preferences).  

Table 12. Relative Importance of Attributes Overall and by Latent Subgroup 

 

Overall, the setting of the NPS reduction program (RI: 36%), followed by who led 

the program (RI: 34%), were most influential on the participants’ choice of a profile. The 

topics discussed in the NPS reduction program (RI: 17%) and additional resources 

provided by the program (RI: 12%) were less important. However, for the face-to-face 

subgroup, the setting (RI: 40%) was most influential, followed by the leader of the 

program (RI: 32%), and then additional resources offered (RI: 20%). For the online only 
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subgroup, setting was influential (RI: 64%) on choice of NPS reduction program and for 

the healthcare professional preferred subgroup, the leader was most influential (RI: 63%). 

Discussion 

A key finding from this research is that the mode of program delivery and the 

individual leading the program were the most important factors related to college 

students’ perceived helpfulness of an NPS reduction program. Another key finding was 

the heterogeneity in preferences for components of such a program. Taken together, the 

findings have implications for individualizing and optimizing NPS reduction programs on 

college campuses. 

A notable distinction was observed when comparing the importance of the 

program setting in the aggregate versus latent class analysis of the DCE. An NPS 

reduction program designed based on the aggregate results would most likely lead to an 

online program led by a healthcare professional. However, the latent subgroup analysis 

revealed that a sizeable proportion of the sample (46%) preferred an in-person program. 

Further, three-quarters of study participants preferred a program led by an upperclassman 

or peer rather than a healthcare professional. Thus, these findings suggest a multifaceted, 

individualized NPS reduction program may be the best fit according to student-reported 

preferences. Prior studies have found that campus-wide universal alcohol and general 

drug-use prevention programs tend not to successfully reduce use, whereas more 

individualized interventions may be effective at reducing substance use among college 

students.53,58 The frequent concomitant use of alcohol and other substances reported in 

this study is consistent with the literature,8,17,21-25 and suggests that various NPS reduction 

modules could be added into existing platforms of college health promotion programs.  
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Potential misconceptions about the safety and benefits of NPS warrant further 

attention on college campuses. The preference for learning strategies to avoid the 

negative effects of NPS may suggest college students underestimate the negative effects 

of NPS, which is consistent with previous studies’ findings that many college students 

think NPS is relatively safe compared to other drugs.3,38 Appropriate prescription 

stimulant use poses the risk of several rare, but serious, adverse events, including 

increased blood pressure and heart rate, depression, aggressive behavior, suicidality, 

addiction, cardiovascular events, and sudden death.4,11,17,19 Nonmedical stimulant use, 

especially in high doses or used concomitantly with other substances, increases the 

likelihood of these adverse events.4,8,17,25 The strongest protective strategy to avoid 

negative effects of prescription stimulants is under a physician’s supervision.59 Aside 

from negative health effects, NPS is illegal. The first step of a campus-sponsored NPS 

reduction program may be to address students’ misconceptions around the safety and lack 

of consequences of NPS. Although the participants in this study devalued NPS programs 

that address the potential side effects of NPS, a program should give students a realistic 

understanding of the potential side effects and legal consequences of NPS. 

In addition to an apparent lack of negative expectancies, many students seemed to 

have positive expectancies around NPS. Ninety-five percent of participants cited 

academic motives for NPS. This is consistent with the literature that has established that 

many students engage in NPS during periods of academic stress, believing that it will 

enhance their academic performance and grades; yet, in reality there is an inverse 

relationship between NPS and GPA and academic performance.2,3,12,21,25,29 Positive 

expectancies, such as the belief that NPS will improve academic performance, are 
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associated with NPS and such expectancies have been shown to be modifiable.60 NPS 

reduction programs could be designed to reduce unfounded positive expectancies around 

NPS while conveying the serious health and legal consequences associated with NPS. 

Colleges should consider teaching protective strategies for avoiding peer pressure 

around NPS in social situations when designing NPS reduction programs. In this study, 

40% of the participants reported having engaged in NPS at a party or for the purpose of 

socializing. Specifically, assertiveness training is one protective strategy for managing 

peer pressure around NPS that could be incorporated, as there is modest evidence of 

effectiveness in preventing alcohol and general drug use among college students.53 

The high prevalence of NPS and numerous misconceptions about the safety and 

benefits of NPS among college students warrants campus-sponsored NPS reduction 

initiatives. The cost and feasibility of such programs is an important consideration. 

Alcohol reduction programs have reduced costs and increased individualization of 

programs by utilizing online screening tools to identify high risk students.58,61,62 Applying 

this method, one could specifically target those who are at high risk of engaging in NPS 

for participation in an NPS reduction program rather than engaging all enrolled students. 

Training upperclassmen to lead portions of an NPS reduction program could also be a 

low-cost option. To appeal to the students who preferred a program led by a medical 

doctor, a presentation and question and answer session with a physician could be 

incorporated as a portion of an NPS reduction program or a prerecorded presentation 

could be incorporated into an online program. Further research is needed to assess 

whether incorporating student-reported preferences in the design of substance use 

prevention and intervention programs leads to better outcomes. 
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The findings of this study should be considered in light of limitations. This study 

is not representative of all undergraduate college students. All participants came from 

four-year public universities located in one state. It is possible that students at two-year or 

private colleges, and/or in other geographic areas of the United States, have different 

patterns of NPS and preferences for reduction programs. All participants also were past-

year NPS users with varying degrees of frequency of use. While in a preliminary, 

qualitative study past-year NPS users were receptive to an NPS reduction program49, it is 

possible that preferences for a reduction program differ with NPS frequency and that the 

preferences identified in this study are not reflective of all past-year user’s preferences. 

Finally, the validity of DCEs may be limited if key attributes are excluded.63 To prevent 

this, an iterative process of attribute development was employed and the DCE was tested 

in cognitive interviews prior to use in the current study. 

Despite limitations, there are several merits of this study. The findings fill a gap in 

the literature by identifying aspects of a campus NPS reduction program that would be 

most acceptable and helpful from students’ perspectives. A better understanding of 

college students’ preferences for NPS reduction programs can inform the development of 

programs that are meaningful and engaging to students. DCEs are becoming more widely 

used to address public health issues64, but to our knowledge, this is the first application to 

substance use prevention. 

Conclusion 

Nonmedical use of prescription stimulants is a growing concern on college 

campuses, yet most colleges do not currently implement prevention programs for 

substance use other than alcohol and sometimes marijuana. This study identified 
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undergraduate college students’ preferences for components of an NPS reduction 

program to encourage the adaption of student-centered, campus-sponsored approaches to 

reduce NPS. Our recommendation for individualized NPS reduction programs is 

supported by the literature on alcohol and general drug use among college students, 

which provides evidence that individualized programs are most efficacious.53,58 We 

recommend colleges provide multifaceted, comprehensive programs with individualized 

feedback to engage students in a way that is meaningful to them.  
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Chapter 8: BWS and DCE Data Inspection 

BWS Data Inspection 

The BWS data was inspected to determine whether participants consistently 

selected either the best (i.e., the most influential motive or risk of NPS) or worst (i.e., the 

least influential motive or risk of NPS) option based on the row position in which it 

appeared in the choice task. This was done to identify any participants who may have 

consistently selected the option in the same position (e.g., the first item shown) as the 

most or least influential without fully considering all five of the attributes shown as these 

may have been random selections. To test for this, a variable that indicated the row (1-5) 

from which each participant selected his or her “best” response for each question was 

created. Any individual who selected either all eight best selections or all eight worst 

selections from the same row was identified. No participant selected all eight best or all 

eight worst selections from the same row across the choice tasks. 

Reliability of Results 

 To test the reliability of the results, three difference analyses were compared: (1) 

mean best-worst scores (SAS 9.4®); (2) Conditional Logit (C-Logit) (STATA®); and (3) 

Latent Class Analysis (LatentGOLD Choice© 5.1). Table 13 compares the results of these 

three analyses. The rank ordering of the attributes based on the mean best-worst scores, 

coefficients in conditional logit, and coefficients of the aggregate model in LatentGOLD 

remained the same. The unadjusted coefficients (i.e., not including a scale adjustment) 

stemming from the conditional logit estimations and latent class estimations were nearly 

identical. 
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Table 13. Comparison of Mean Best-Worst Analysis, C-Logit Analysis, and Aggregate LCA 

 

Testing Sequential Best-Worst vs. Joint Selections  

BWS responses can be modeled in different ways, either assuming participants 

first select the best option and then select the worst (sequential) or that they make the best 

and worst selections jointly (joint selections). Latent class analysis tested for one through 

five latent subgroups with heterogeneous preferences, both assuming sequential best-

worst selections and assuming joint selections. The BIC values were higher for the 

models estimated assuming joint selections than those estimated assuming sequential 

selections. This indicates that the joint selection assumption did not hold and that the 

estimates in the models assuming sequential best-worst selections better fit the data. 

Scale Adjusted Models 

Ignoring scale differences can result in biased estimates, misclassification of 

subjects, and overestimates of the number of latent segments.51 Using LatentGOLD 

Choice©, one through five latent class models were estimated with both discrete scale 

adjustments and a continuous scale adjustment. 



86 
 

Testing the Independence Assumption 

It is an assumption that there is a nonzero association (i.e. independence) between 

latent class and scale class membership.51 To test this, correlation was allowed between 

class membership and discrete scale membership for one through five latent class models. 

Allowing this correlation relaxes the assumption that scale is independent of class. 

According to the model fit statistics, allowing this correlation did not improve model fit 

compared to the one through five class models with two discrete scale factors. This 

indicates that the assumption of independence between latent class and scale class 

membership holds. 

Continuous Scale Factor 

A continuous scale factor assumes that respondents vary continuously with 

respect to their error variance. The models estimated with the continuous scale 

adjustment yielded the lowest model fit statistics, including the BIC and AIC, meaning 

that the continuous scale adjustment best fit the BWS data.  

Testing for Localized Solution 

The best fitting models (i.e., the one through five class solutions with a 

continuous scale factor) were estimated ten times, each with random start seeds, to ensure 

that the “best” fitting model was not simply a localized solution. The model fit statistics 

(BIC and AIC) remained the same for each iteration of each model, indicating that the 

solution was localized.  

DCE Data Inspection 

Similar to the BWS data inspection, the DCE data were inspected to determine 

whether any individual consistently selected the profile shown in either the left, middle, 
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or right position across all eight choice tasks. If an individual selected the profile in the 

same position in each choice task across the DCE, this may be indicative of random 

selections. Two participants selected all eight profiles from the same position in each 

choice task, both choosing the profile to the right consistently. Since it is impossible to 

determine whether for these individuals’ selections reflected true preferences or were 

randomly selected, possibly due to fatigue.  These individuals were removed from the 

analysis of the DCE. 

Dual Response  

 The frequency in which participants indicated that the college-sponsored program 

would or would not be helpful was also examined. Less than 30% of participants 

indicated that the program would not be helpful for each of the eight choice tasks. This is 

acceptable, given the simulated design efficiency tests in Sawtooth that were based on 

30% of the participants selecting no in the follow-up question. Twenty-one participants 

felt that none of the eight options they selected would be helpful and approximately half 

(n=123) believed all the options they selected would be helpful.  

Testing Posterior Probabilities 

The posterior probability that each individual belonged in each of the latent 

classes is generated in LatentGOLD Choice©. These posterior probabilities were also 

examined for both the BWS and DCE data. For the BWS data, the majority of the 

individuals assigned to each of the four classes had posterior probabilities of belonging in 

that class of greater than 85%. Across all four classes, fifteen individuals had a posterior 

probability of less than 55% of belonging to the class in which they were assigned. For 

the DCE data, across all three latent classes, fifteen individuals had a posterior 
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probability of less than 55% of belonging to the class in which they were assigned. For 

both the BWS and DCE, the individuals with a posterior probability below 55% for the 

class they were assigned generally still had a higher probability of belonging in that class 

than the other classes. Approximately 5% of participants displayed approximately equal 

posterior probabilities for the class they were assigned and for a class to which they were 

not assigned in the latent class analyses of both the BWS and DCE data.  
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Chapter 9: Analysis of DCE Follow-up Question Responses 

Background 

 The DCE followed a dual-response format, meaning that after selecting their 

preferred profile for an NPS reduction program, college students responded yes or no to a 

follow-up question asking, “If participation in the program you selected was required of 

all students at your college, do you think it would be helpful?” The dual-response DCE 

format results in two responses from each participant per question: 1) the profile selected 

(1, 2, or 3); and 2) whether he/she thinks the profile would be helpful (yes=1, no=0).  

Methods 

To examine the responses to the follow-up DCE question, the number of selected 

profiles in which each student indicated they found helpful was calculated. Each 

participant completed eight unique choice tasks, so participants could have indicated that 

they found anywhere between zero and all eight of the profiles they selected helpful. 

When analyzing dual-response data, these two selections may be modeled as 

independent choice tasks.47 Thus, the first step is to model the first response variable (i.e., 

profile selected) as an independent task. Using LatentGOLD Choice© 5.1 Software, beta 

coefficients for each attribute level were estimated based on the first response for the 

aggregate sample of 257 DCE respondents. The second step is to model the data from the 

second response variable independently. In the dataset, a value of 1 for this second 

response variable indicates which profile the respondent chose and that they believed it 

would be helpful. In an adjusted model, the coefficients were estimated based on the 

students’ second response to the DCE, or the profiles the students selected and found 



90 
 

helpful. These coefficients are used to assess preference for a specific level relative to the 

other levels within an attribute. Positive coefficient reflects preferred attribute levels, 

negative coefficients reflect undesirable attribute levels, and the absolute value of the 

coefficient reflects the strength of the preference or devalue. Z tests were used to assess 

whether the coefficients for each level within an attribute were statistically significant 

(p<0.05). 

Relative importance scores for each attribute were also calculated for both the 

unadjusted (full dataset of selected profiles, regardless of participants’ response to the 

follow-up question) and adjusted (dataset consisting of only selected profiles that the 

participant indicated would be helpful in the follow-up question) models. Relative 

importance scores are calculated as the range in coefficients between the levels within an 

attribute divided by the total of the ranges in coefficients across all four attributes. 

Relative importance scores are used to assess the overall influence variations in levels of 

that attribute have on profile selections compared to the other attributes.  

Results 

Of the 257 DCE participants, 21 indicated that none of the eight profiles they 

selected would be helpful and 123 indicated that all eight profiles would be helpful 

(Table 14). Approximately 20% of the sample reported that four or fewer of the eight 

profiles they selected would not be helpful.  
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For the most part, the direction (i.e., positive or negative) of the coefficients for 

the attribute levels of each attribute did not change between the unadjusted and adjusted 

models (Table 15). The exceptions to this were for the discussion topic level, “Dangers of 

mixing with alcohol and other drugs” (Unadjusted: C= -0.01, SE=0.04; Adjusted:  

C=0.04, SE=0.04) and for the additional resources level, “Study Plan Advisor” 

(Unadjusted: C= -0.00, SE=0.03; Adjusted: C= 0.00, SE=0.04); however, these 

coefficients were not statistically significant. The relative ranking of the levels with each 

attribute did not change drastically. The only attribute in which the ranking of the levels 

changed between the unadjusted and adjusted models was setting. In the unadjusted 

model, a one-hour online course was most preferred (Unadjusted: C=0.17, SE=0.03; 

Adjusted: C=0.05; SE=0.04), whereas in the adjusted model, a one-hour in-person 

seminar at orientation was preferred (Unadjusted: C=0.06; SE=0.03; Adjusted: C=0.09; 

SE=0.04). 

 

Table 14. Number of Profiles Each Participant Deemed Helpful Out of the Eight They Selected 
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Table 15. Attribute Level Coefficients (SE) for the Unadjusted and Adjusted Models 

 

The relative importance of the attributes changed in the adjusted model compared 

to the unadjusted model (Table 16). In the adjusted model, the relative importance of the 

program setting decreased from 0.36 to 0.23 and the leader of the program increased from 

0.34 to 0.41. The interpretation of this is that when examining the students’ selections for 

the NPS reduction program they most preferred, changes in both the setting and the 

leader of the program had a strong influence on these selections. However, when 

examining students’ responses for the NPS program they most preferred and believed 

would be helpful, changes in the leader of the program had the greatest influence on their 

responses. Additionally, the relative importance of the discussion topics in an NPS 

reduction program increased in the adjusted model from 0.17 to 0.25. While in the 

adjusted model, the relative importance of the setting (0.36) was more than twice as 

influential as that of discussion topics (0.17) on preferences, in the adjusted model, the 

relative importance of discussion topics (0.25) and setting (0.23) were approximately 
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equal. The relative importance of the additional resources provided remained 

approximately the same (Unadjusted: 0.12; Adjusted: 0.11). 

Table 16. Relative Importance of Attributes in the Unadjusted and Adjusted Models 

 
 

Conclusions 

 The majority of the college students who completed the DCE believed most of the 

profiles they selected would be helpful. Examining college students’ preferences for 

profiles of NPS reduction programs among the profiles of programs they believed would 

be helpful provided additional information compared to assessing preferences across all 

selected profiles. Specifically, when including the information from the follow-up 

question, the relative importance of the attributes (i.e., the influence on preferences 

resulting from variations in the levels of the attributes relative to the others) changed. 

However, when comparing the coefficients of the attribute levels between the unadjusted 

and adjusted models, there was little change in the overall interpretation of the results. 
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Chapter 10: Main Conclusions, Limitations, & Implications for Research and 

Practice 

Main Conclusions 

This study utilized an iterative and student-centered process to develop two 

advanced preference elicitation instruments to better understand college students’ 

perspectives regarding NPS. While both BWS and DCE are becoming more widely used 

to address public health research questions,64 few studies have applied these advanced 

preference elicitation methods to the field of substance use prevention. The findings of 

the research suggest that college students perceive risks, but many are willing to accept 

these risks to achieve purported benefits. Furthermore, this study identified college 

students’ preferences for components of an NPS reduction program. Taken together, the 

results of the three studies, if replicated, might inform the delivery and personalization of 

NPS reduction strategies for college campuses by maximizing student engagement. 

 Consistent with prior literature utilizing college student samples, this study found 

that NPS is most strongly influenced by the desire for academic performance 

enhancement.2,3,12,14,29 Risks, including college expulsion, arrest, and limiting future 

career opportunities were mentioned, but in general, it appeared that most students might 

be willing to accept these risks in the hopes that NPS would lead to improved grades. 

Other motives identified in the literature, including peer pressure, social acceptance, 

weight loss, and for recreation at parties, were less influential to students in this study 

when compared to motives related to academic performance.7,9,12,14,22,29,32,34 Because 

these factors do not strongly influence NPS relative to the other factors, including these 
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motives as part of an NPS reduction strategy for college students might not be as prudent 

as addressing the previously mentioned motives.  

Limitations 

The study findings should be interpreted in light of the methodological 

limitations. First, a relatively small convenience sample of volunteers from six publicly-

funded four-year colleges in a mid-Atlantic state participated in the study. These 

individuals might not represent the general population of NPS users and thus if a more 

representative sample was utilized, the results might differ. Because college students 

were asked about their nonmedical use of prescription stimulants, which is an illegal 

behavior, the study findings are susceptible to social desirability bias. However, 

participation was confidential and NPS is largely non-stigmatized on college campuses,2,3 

and therefore this bias is most likely not operating largely. Participants were asked to 

report on past behavior, and therefore there is the possibility that recall bias limited the 

veracity of the data collected. Future studies using ecological momentary assessment 

techniques would be useful to understand motives in real time. 

There are some limitations with regard to the instrument used to assess tradeoffs 

presented in the BWS and DCE. The omission of a key attribute in a BWS instrument or 

DCE can reduce the instruments’ validity.63 However, the qualitative component of this 

research engaged 30 college students in an iterative process to identify, refine, and vet the 

BWS and DCE attributes in an attempt to reduce the likelihood of the omission of a key 

attribute. Finally, the study was limited in terms of its inclusion of covariates that might 

have served to further characterize the typologies of NPS users, including mental health, 
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learning disability status, and academic self-efficacy. Future studies should examine these 

and other possible factors to better understand their influence on students’ motives. 

Implications for Future Research 

The findings of this study raise additional questions that could be addressed in 

future research. Testing benefit-to-risk tradeoffs around NPS and preferences for 

interventions in other populations would require qualitative pre-engagement of 

stakeholders from these populations to reduce the risk of the omission of a key instrument 

attribute. Longitudinal data to investigate whether these latent groups exhibit different 

trajectories of NPS and use of other substances and if these priorities change over time 

would deepen our understanding of NPS among college students. Identifying ways to 

engage students or incentivize their participation in interventions is another important 

area warranting further research. 

Implications for Practice 

The findings of this research have several implications for intervening with 

college students who use NPS. First, given the significant heterogeneity in how NPS 

users prioritize the risks and benefits of use, one-size-fits all NPS reduction strategies 

would most likely be less effective than personalized approaches that deliver messages 

that are tailored to individual perceptions of the benefit-risk tradeoffs. Second, 

concordant with the results of other studies, NPS was associated with frequent use of 

alcohol and the use of other substances, including illicit drugs and the nonmedical use of 

other substances.21-25 Use of other substances was significantly greater among the 

students who did not prioritize the negative consequences of NPS. During the in-depth 

interviews and focus groups, several students explained that they often used marijuana to 
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offset the insomnia associated with NPS. Identifying students who engage in NPS and 

intervening with them could serve as an opportunity for addressing all forms of substance 

use, especially marijuana which was used by 65% of the sample. Finally, both prevention 

and intervention strategies should dispel misconceptions regarding perceived benefits, 

such as the belief that NPS is associated with better grades. There is substantial evidence 

that NPS is associated with poorer academic performance.12,38,52,60 Conversely, negative 

expectancies are inversely associated with NPS,12,38,52,60 and colleges should enforce 

policies regarding sharing, selling, and using prescription medications nonmedically. The 

findings of this study suggest that to effectively reduce NPS among students with 

different priorities for motives of NPS, interventions should be customized to deliver an 

individualized message. 

 Educating students about the possible negative legal, academic, and health 

consequences of NPS to increase negative expectancies around NPS might be a feasible 

tactic to reduce NPS use. After academic performance, students prioritized college 

expulsion, limiting future career options, and arrest as most influential concerns when 

engaging in NPS, but did not prioritize negative health-related effects of NPS. It is 

possible that college students do not prioritize the potential negative adverse effects of 

NPS because they do not perceive them to be a threat.3,38 NPS reduction strategies should 

ensure that college students have an understanding of the potential health risks of NPS. 

 The findings of this study have implications for the design and development of 

college-sponsored NPS reduction programs, specifically with respect to which 

components would make them acceptable and appealing to students. While the majority 

of the participants in this study preferred an in-person program to an online program and 
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an upperclassman or peer as the leader of the program, sizeable proportions preferred an 

online modality and a program led by a healthcare professional. Giving students the 

choice between participating in an online or in-person NPS reduction program rather than 

mandating one modality over the other preserves a sense of autonomy, which may be 

very appealing to young adults. Designing a program that incorporates segments led by 

both types of leaders might appeal to a greater range of students. As healthcare research 

moves towards adapting patient-centered approaches, it is important to be mindful to 

distinguish an individualized approach from a priority-driven program. The former 

addresses the needs of the individual while the latter targets the individual’s most 

important issues. Combining both approaches in tailored substance use prevention and 

intervention programs might be beneficial.  

This study has opened a dialogue about college students’ perceived NPS priorities 

that require further replication and validation. If validated, this information could support 

the need for testing whether NPS reduction programs that address students’ benefit-to-

risk tradeoffs around NPS in an individualized way is effective at reducing NPS. These 

findings, if validated, could also lead to assessing the ability of student-centered 

programs designed based on college students’ preferred program components (e.g., the 

leader and setting) to engage and retain students. 
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