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Abstract
Objectives—The main objectives of this study were to assess the motives, diversion sources and
routes of administration associated with the nonmedical use of prescription opioids as well as to
examine substance use related problems associated with the nonmedical use of prescription opioids.

Method—A self-administered, cross-sectional Web survey was conducted in 2005 at a large public
Midwestern 4-year university in the U.S. using a probability-based sampling approach. The final
sample included 4580 full-time undergraduate students.

Results—The three most common motives associated with the nonmedical use of prescription
opioids were to relieve pain, get high, and experiment. The leading sources of prescription opioids
were friends and parents although there were gender differences in reports of primary sources. More
than 1 in every 10 nonmedical users reported intranasal administration. Multivariate analyses
indicated nonmedical users of prescription opioids who used for motives other than to relieve pain,
obtained these drugs from non-parental sources, or used these drugs via non-oral routes of
administration were significantly more likely to experience substance use related problems.

Conclusions—These results indicate that nonmedical use of prescription opioids represents a
considerable problem for particular subgroups of college students. While additional research is
needed, the present study offers important new directions for policy and research regarding
prescription opioid misuse.
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1. Introduction
The nonmedical use of prescription opioids among college students has increased over the past
decade in the U.S. (e.g., Johnston, O'Malley, Bachman, & Schulenberg, 2005a; Mohler-Kuo,
Lee, & Wechsler, 2003) and previous studies indicate several potential severe consequences
associated with the nonmedical use of prescription opioids (e.g., Cone et al., 2004; Jewers et
al., 2005; Katz & Hays, 2004; SAMHSA, 2004; Watson et al., 2004). Despite the possible
deleterious effects associated with the nonmedical use of prescription opioids, there is a paucity
of studies regarding the motives, sources of diversion, and routes of administration associated
with the nonmedical use of these medications among college-age youth (Compton & Volkow,
2006; Zacny et al., 2003).

Undeniably, prescription opioids are the foundation for the treatment of moderate to severe
pain within young adults, but this age group also has the highest prevalence rate of nonmedical
use of prescription opioids in the U.S (SAMHSA, 2005a). Previous exploratory studies have
identified parents and peers as possible sources for abusable prescription drugs obtained
without a prescription by adolescents and young adults (Boyd, McCabe, & Teter, 2006;
McCabe, Teter, & Boyd, 2005a; Pedersen & Lavik, 1991). However, there has been relatively
little epidemiological work examining how college-age youth obtain prescription opioids not
prescribed to them and scant research regarding the motives underlying nonmedical use.

The main objectives of the present study were to use a probability-based sample of college
students to 1) assess the motives, sources, and routes of administration associated with the
nonmedical use of prescription opioids; and 2) examine several measures of drug use and drug
use related problems as a function of motive, source, and route of administration associated
with the nonmedical use of prescription opioids.

2. Methods
2.1. Study design

After receiving Institutional Review Board approval, this study was conducted in January and
February of 2005, drawing on a total undergraduate population of 20,138 full-time students
(10,339 women and 9799 men) attending a large public research university located in the U.S.
A simple random sample of 5389 full-time undergraduate students was drawn from the total
undergraduate population. An additional 652 Hispanic, 634 African-American and 244 Asian
undergraduate students were selected using stratified random sampling to ensure adequate
representation of these racial/ethnic groups. The entire sample was mailed a pre-notification
letter with $2 enclosed describing the study and inviting students to self-administer a Web
survey by using a URL address and unique password. Informed consent was obtained online
from each participant. Non-respondents were sent up to three reminder e-mails. The Web
survey was maintained on an Internet site running under the secure socket layer protocol to
ensure privacy and security. By participating in the survey, students became eligible for a
sweepstakes that included cash and other prizes. The final response rate was 66.2% and the
completion rate was 97%. Nonresponse bias was assessed by administering a short form of the
questionnaire via telephone to a randomly selected sample of 750 students who did not respond
to the original Web survey, and 159 students responded. The demographic characteristics of
the 159 students who responded to the telephone survey were compared with the 591
nonrespondents; there were no significant differences in terms of gender, race, age, and class
year between these two groups. When the 159 students surveyed by telephone were compared
to the general sample, there were no significant differences in prevalence rates of 12-month
alcohol use, binge drinking, 30-day cigarette smoking, and other problem health behaviors.
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2.2. Sample
The final sample consisted of 4580 undergraduate students (3639 from simple random
sampling and 941 from stratified random sampling). A sample weight was created to account
for the sampling design and oversampling of racial minorities and data were weighted for
analyses of the overall sample to increase the representativeness of the results. The weight
variable was centered (normalized) to ensure the sample size remained the same after
weighting. As a result, the demographic characteristics of our sample mirrored the overall
student population. The sample consisted of 50% women, 50% men, 65% White, 13% Asian,
7% African American, 5% Hispanic, and 10% from other ethnic categories. The mean age of
students in the sample was 19.9 years old (S.D.=2.0). Ninety-eight percent of respondents were
18 to 24 years of age; 28% were freshmen, 24% sophomores, 23% juniors and 25% seniors.

2.3. Measures
Nonmedical use of prescription opioids was assessed with the following question: "On how
many occasions in (a) your lifetime or (b) the past 12 months have you used the following
types of drugs, not prescribed to you?" Pain medication (i.e., opioids such as Vicodin,
OxyContin, Tylenol 3 with codeine, Percocet, Darvocet, morphine, hydrocodone, oxycodone).
The response scale ranged from (1) No occasions to (7) 40 or more occasions. Respondents
who reported nonmedical use of prescription opioids in the past 12 months were asked if they
had used the following prescription drugs not prescribed to them in the past 12 months: (a)
Codeine (e.g., Tylenol 3 with codeine), (b) Fentanyl (e.g., Actiq, Duragesic, Sublimaze), (c)
Hydrocodone (e.g., Vicodin, Lortab, Lorcet), (d) Hydromorphone (e.g., Dilaudid), (e)
Meperidine (e.g., Demerol), (f) Methadone, (g) Morphine, (h) Oxycodone (e.g., OxyContin,
Roxicodone, Percocet, Tylox, Percodan), (i) Propoxyphene (e.g., Darvon, Darvocet), (j)
Tramadol (e.g. Ultram), (k) Other (specify), (l) Don't know names of some I have used, and
(m) Rather not say.

Motives for nonmedical use of prescription opioids were assessed by asking respondents who
reported lifetime nonmedical use of prescription opioids the following question: "Please
provide the reason(s) why you used pain medication not prescribed to you." Respondents were
asked to select all that apply from a list of motives (see Table 1) based on previous research
(Johnston & O'Malley, 1986;McCabe et al., 2005a).

Sources of prescription opioids were assessed by asking respondents who reported lifetime
nonmedical use of prescription opioids the following question: "Please indicate who you
obtained pain medication from that was not prescribed to you by a doctor." Respondents were
asked to select all that apply from a list of sources (see Table 1) based on previous research
(McCabe & Boyd, 2005;McCabe et al., 2005a).

Routes of administration were assessed by asking respondents who reported lifetime
nonmedical use of prescription opioids to indicate the route(s) of administration they used for
taking prescription opioids not prescribed to them by a doctor. Respondents were asked to
select all that apply from a list of routes (see Table 1).

Past month use of marijuana and other drugs–including cocaine, LSD, psychedelics other than
LSD, heroin, crystal methamphetamine, inhalants and ecstasy–was measured with the
following question for each substance: "On how many occasions in the past 30 days have you
used the following types of drugs?" The response scale for each substance was (1) no occasions
to (7) 40 or more occasions. The use of any of the eight substances in the past month was
summed to create an index of past month illicit drug use.

The Drug Abuse Screening Test (DAST-10) is a self-report instrument that can be used in
clinical and non-clinical settings to screen for potential abuse of a wide variety of substances
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other than alcohol (Skinner, 1982). Respondents who used drugs other than alcohol in the past
12 months were asked whether they had experienced 10 drug use related problems in the past
12 months (e.g., inability to stop using drugs, simultaneous polydrug use, illegal activities to
obtain drugs, blackouts as a result of drug use, medical problems as a result of drug use,
withdrawal symptoms, felt bad or guilty about drug use, family complaints about drug use).
Based on previous research, if a respondent indicated that they had experienced three or more
drug use related problems, this was considered a "positive" screening test result denoting
potential drug abuse or dependence (Cocco & Carey, 1998; French, Roebuck, McGeary,
Chitwood, & McCoy, 2001; Maisto, Carey, Carey, Gordon, & Gleason, 2000; Skinner,
1982).

Binge drinking was measured using the following single item question: "Over the past 2 weeks,
how many occasions have you had five or more drinks in a row (four or more for women)?"
The response scale ranged from (1) none to (6) 10 or more occasions (Wechsler, Dowdall,
Davenport, & Rimm, 1995).

The CAGE is a standard four-item brief screening instrument used to identify potential alcohol
abuse and dependence (Ewing, 1984; Mayfield, McLeod, & Hall, 1974). Respondents who
used alcohol were asked how many times in the past year they had experienced each of the
four CAGE criteria (i.e., felt that you should cut down your drinking, been annoyed by people
criticizing your drinking, felt guilt or remorse after drinking, had a drink first thing in the
morning as an "eye opener"). Consistent with previous college-based research, if a respondent
indicated that they had experienced two or more of these events, this was considered a
"positive" screening test result denoting potential alcohol abuse (Heck, 1991).

2.4. Data analysis
Prevalence rates of motives, sources, and routes associated with the nonmedical use of
prescription opioids were derived by dividing the number of students reporting an outcome
behavior by the total number of respondents to that question. Bivariate associations between
student characteristics and outcome prevalence rates were tested using chi-square analyses for
dichotomous outcomes. In addition, one-way analyses of variance (ANOVA) and post hoc
pairwise comparisons using Tukey's Honestly Significant Difference (HSD) test were
conducted for continuous outcomes. Multiple logistic regression analyses were conducted to
examine the associations between student characteristics and the dichotomous drug use
outcomes after statistically controlling for demographic characteristics (e.g., gender, race, class
year and living arrangement). Adjusted odds ratios (AOR) and 95% confidence intervals (95%
CI) were reported. All statistical analyses were performed using SAS version 9.1.3 (SAS
Institute, Cary, NC) statistical software.

3. Results
3.1. Prevalence of nonmedical use of prescription opioids

The lifetime prevalence of nonmedical use of prescription opioids was 14.3% and the past-
year prevalence of nonmedical use was 7.5%. Bivariate and multivariate results indicated there
were no gender differences in the lifetime or past year nonmedical use of prescription opioids.
Bivariate and multivariate results indicated White students were more likely than African-
American and Asian students to report lifetime or past year nonmedical use of prescription
opioids. Furthermore, seniors were more likely to report lifetime or past year nonmedical use
of prescription opioids when compared to freshmen and sophomores. Of the 640 undergraduate
students who reported lifetime nonmedical use of prescription opioids, 54.8% used on 1 to 2
occasions, 19.8% used on 3 to 5 occasions, 9.4% used on 6 to 9 occasions and 16.0% used on
10 or more occasions. Further, 62.7% initiated before college and 37.3% initiated during
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college. Of the 335 past year nonmedical users, the prescription opioids most commonly used
included hydrocodone (50%), codeine (38%), oxycodone (14%), and propoxyphene (10%).
The past-year prevalence of the following prescription opioids among nonmedical users was
2% or less: morphine, hydromorphone, methadone, fentanyl, meperidine, and tramadol.

3.2. Motives for nonmedical use of prescription opioids
As illustrated in Table 1, respondents were most likely to report "to relieve pain" as a reason
for using prescription opioids not prescribed to them by a doctor. Other prevalent motives
included "gives me a high" and "experimentation". The rank order for motives for use was the
same between lifetime and past year users. Approximately 40% of lifetime nonmedical users
reported using prescription opioids to relieve pain only while 60% reported some other
combination of motives. Among lifetime users, multiple logistic regression analyses adjusting
for gender, class year, race/ethnicity, and living arrangement revealed undergraduate men were
about two times more likely than women to report lifetime nonmedical use of prescription
opioids to get high (AOR=2.0, 95% CI=1.4–2.9, p<0.001) and to experiment (AOR=2.3, 95%
CI=1.6–3.5, p<0.001). These same gender differences in motives were also present for past
year users based on bivariate and multivariate results.

As illustrated in Table 2, multiple logistic regression analysis revealed that the likelihood of
binge drinking and alcohol problems (based on the CAGE) did not differ between nonmedical
users of prescription opioids who reported using these drugs to relieve pain as compared to
students who did not report nonmedical use of prescription opioids. In contrast, the odds of
binge drinking and alcohol problems (based on the CAGE) were over two times greater among
undergraduate students who used prescription opioids for motives other than to relieve pain as
compared with students who did not report nonmedical use of prescription opioids.

As illustrated in Table 2, the likelihood of illicit drug use in the past month was slightly higher
for nonmedical users of prescription opioids who reported using prescription opioids to relieve
pain as compared to students who did not report nonmedical use of prescription opioids.
However, nonmedical users of prescription opioids who used these drugs to relieve pain as
their sole motive did not differ from students who did not report nonmedical use of prescription
opioids in the odds of experiencing three or more drug use related problems in the past year.
In contrast, nonmedical users of prescription opioids who reported motives other than to relieve
pain had seven times the odds of using illicit drugs in the past month (AOR=7.7, 95% CI=6.0–
9.8, p<0.001) and fifteen times the odds of experiencing three or more drug use related problems
in the past year (AOR=15.1, 95% CI=11.5–19.9; p<0.001) as compared to students who did
not report nonmedical use of prescription opioids.

To further examine drug use related problems as a function of motive of nonmedical use of
prescription opioids, a one-way ANOVAwas conducted. Results indicated a main effect of
motive, F(2, 4466)=585.8, p<0.001, and post-hoc tests revealed the mean DAST-10 scores
among students who did not report nonmedical use of prescription opioids and individuals who
used prescription opioids to relieve pain only were significantly lower than mean DAST-10
scores of nonmedical users who reported motives other than to relieve pain (see Fig. 1).

3.3. Sources of prescription opioids for nonmedical use
Among the 640 lifetime nonmedical users, 74.8% reported one source for obtaining the drug
not prescribed to them, 16.2% indicated two sources, and 9.0% reported three or more sources.
As illustrated in Table 1, the leading sources of prescription opioids reported by nonmedical
users were friends and parents. Other less prevalent sources included roommates, boyfriend or
girlfriend, acquaintances, siblings, other family members, and drug dealers. Notably, the source
with the lowest prevalence was obtaining prescription opioids via the Internet (0.2%). There
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were some important gender differences in the sources of prescription opioids among
nonmedical users. Most notably, parents served as the leading single source of prescription
opioids for women while friends not from the same university represented the leading single
source for undergraduate men. The same rank order and gender differences held true for past
year nonmedical users.

Approximately 40.9% of nonmedical users reported peer only sources (e.g., friend/
acquaintance from same university, friend/acquaintance not from same university, boyfriend/
girlfriend or roommate), 19.7% of nonmedical users reported parent only sources and 39.5%
reported some other combination of sources. As illustrated in Table 3, alcohol and other drug
use behaviors did not differ between nonmedical users who obtained prescription opioids from
their parents and students who did not report nonmedical use of prescription opioids. In
contrast, the odds of binge drinking, alcohol problems (based on the CAGE), illicit drug use,
and drug use related problems (based on the DAST-10) were significantly greater among
nonmedical users who obtained prescription opioids from peer only sources and other non-
parental sources as compared to students who did not report nonmedical use of prescription
opioids.

ANOVA showed a main effect for source, F(3, 4473)=314.8, p<0.001, and post-hoc tests
indicated the mean DAST-10 scores among nonmedical users who obtained prescription
opioids from peers only and other sources were significantly higher than non-users and
nonmedical users who obtained prescription opioids from their parents only (see Fig. 2). In
addition, based on chi-square analyses, motives differed as a function of source. For example,
students who obtained prescription opioids from their parents were significantly less likely
than their peers who obtained prescription opioids from other sources to use these drugs to get
high (8.7% vs. 37.5%, χ2 =38.3, df=1, p<0.001) or for experimentation (4.8% vs. 32.2%, χ2

=37.7, df=1, p<0.001).

3.4. Route of administration for nonmedical use of prescription opioids
As illustrated in Table 1, the two leading routes of administration were oral (97%) and
intranasal (13%); intranasal administration of prescription opioids varied as a function of
source and motive for nonmedical use. For example, no students (0%) who obtained
prescription opioids from their parents reported intranasal administration of prescription
opioids as compared to intranasal use by 16.3% of students who obtained these drugs from
non-parental sources (χ2 =32.4, df=1, p<0.001). In addition, less than 1% of the individuals
who used prescription opioids only to relieve pain reported intranasal administration, whereas
almost 80% of the intranasal administration group was comprised of individuals who used
prescription opioids to get high.

ANOVA indicated a main effect of route of administration, F(3, 4473)=355.8, p<0.001, and
post-hoc tests confirmed the mean DAST-10 scores among individuals who reported intranasal
and other non-oral routes of administration were significantly higher than the mean DAST-10
scores of non-users and nonmedical users who reported oral administration only (see Fig. 3).
Furthermore, approximately 6% of non-users and 26% of nonmedical users who reported oral
administration only reported experiencing three or more drug related problems in the past year
based on the DAST-10 screening instrument as compared to 67% of intranasal users and 80%
of those who reported other routes of administration (χ2 =661.8, df=3, p<0.001). Among
lifetime users (n=640), multiple logistic regression analyses adjusting for gender, class year,
race/ethnicity, and living arrangement revealed nonmedical users of prescription opioids who
reported intranasal administration (AOR=5.8, 95% CI=3.2–10.5, p<0.001) and other non-oral
routes administration (AOR=10.1, 95% CI=4.0–25.3, p<0.001) had considerably increased
odds of experiencing three or more drug use related problems in the past year as compared to
nonmedical users who reported oral administration only.
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4. Discussion
Findings from this research are similar to other national studies; in the United States,
hydrocodone, codeine, oxycodone and propoxyphene are the prescription opioids most likely
to be used nonmedically (Johnston et al., 2005a, 2005b; SAMHSA, 2005a). The present study
found that the single leading reason provided by college youth for nonmedical use of
prescription opioids was to relieve pain and for those endorsing this motivation as the sole
reason for use, there was no increase in risk of other substance abuse problems. However,
nonmedical users of prescription opioids who reported motives other than pain relief had 15
times the odds of experiencing three or more drug use related problems based on the DAST-10
than students who did not report nonmedical use of prescription opioids. These findings suggest
that health professionals working with college youth should inquire about motives since there
is substantially greater risk for substance abuse associated with motives other than to relieve
pain.

The findings of the present study provided evidence that a substantial proportion of collegiate
nonmedical users of prescription opioids obtain these drugs from peers and these nonmedical
users are at increased risk for alcohol and other drug use related problems. The present study
also found that nonmedical users who obtained these drugs from parents were not at the same
increased risk for alcohol and other drug use related problems as students who obtained these
drugs from non-parental sources. Although students who obtained prescription opioids from
parents did not have higher rates of other substance use behaviors, there are risks associated
with using diverted prescription pain medication. College students who use prescription
opioids provided by parents or other non-physician sources do not receive important
prescribing information such as dosage, contraindications or drug interactions. Furthermore,
prescription opioids carry the risk of causing both physical dependence and withdrawal
symptoms upon discontinuation, which should be discussed with any individual using these
medications. In the future, health education efforts should inform parents about the potential
dangers associated with providing prescription medications to their children; clearly parents
should obtain appropriate medical care to treat their children's pain.

Although recent investigations have demonstrated the feasibility of purchasing prescription
drugs online without a prescription (Califano, 2004; Forman, 2003), the present investigation
along with another college-based study do not suggest that college youth are obtaining
prescription opioids directly from the internet (McCabe & Boyd, 2005). Indeed, the present
study found only 1 out of 640 lifetime nonmedical users reported obtaining prescription opioids
via the Internet. The lack of direct online purchases in the present study could be a result of
these college youth having easy access to less expensive sources such as peers and family
members. Future work should continue to examine the role of the Internet as a possible source
of obtaining prescription opioids by nonmedical users.

The findings of the present study have important implications for prevention and intervention
efforts. For instance, more than 1 in every 10 lifetime nonmedical users reported intranasal
administration. Furthermore, approximately 67% of intranasal users and 80% of other non-oral
users reported experiencing three or more drug use related problems in the past year. The use
of prescription opioids via intranasal and other non-oral routes of administration are extremely
dangerous drug use behaviors that have been linked to a number of adverse physical
consequences (Jewers et al., 2005; Watson et al., 2004; Yewell, Haydon, Archer, & Manaligod,
2002). Additionally, the rate of delivery of drug to the brain directly correlates to the abuse
potential of the drug and intranasal along with other non-oral routes of administration are
expected to deliver drug to the brain at a much faster rate than oral administration (Kollins,
2003; Roset et al., 2001). These factors (i.e., route and rate) have important implications for
the addictive potential of various drugs, and hence intranasal and other non-oral routes of
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administration of prescription drugs should be assessed and monitored closely by college
administrators and health professionals involved in providing substance abuse services to
college students. Individuals who are identified as using prescription opioids intranasally or
via other non-oral routes of administration should be informed about the potential severe
consequences of such use and referred for a comprehensive substance abuse assessment.

The majority of undergraduate students in the present study initiated nonmedical use of
prescription opioids before they entered college. This finding, along with research showing
high rates of nonmedical use of prescription opioids observed among secondary school students
(Boyd et al., 2006; Johnston, O'Malley, Bachman, & Schulenberg, 2005b), indicate that
prevention and intervention efforts should begin well before college. Such efforts, aimed at
high school and undergraduate students should take into account differential risks, including
risks associated with route of administration, motive to use, and source of the prescription
drugs. Such preventative efforts should also consider gender differences in behaviors
associated with nonmedical use of prescription opioids. For example, although there were no
gender differences in the prevalence of nonmedical use of prescription opioids, undergraduate
men were considerably more likely than women to use prescription opioids to get high and to
experiment.

There are some limitations that should be taken into account while considering the implications
of the results. First, the findings of the present study may not generalize to other adolescent
and young adult populations because our sample was drawn from one university. While the
present sample resembles the demographic characteristics of 4-year U.S. colleges and
universities nationally, previous research has found that rates of nonmedical use of prescription
opioids vary across different types of U.S. colleges and universities (McCabe, Teter, Boyd,
Knight, & Wechsler, 2005b) as well as between young adults attending college versus those
not attending college (Johnston et al., 2005a; SAMHSA, 2005b). Future investigations should
examine multiple colleges and universities as well as young adults not attending college to
assess the generality of the present findings. Second, there remains the possibility that students
could have underestimated or overestimated the prevalence of nonmedical use of opioid
analgesics. While we can never fully eliminate the misinterpretation of question wording, we
tried to minimize its impact through the following strategies: 1) including the term "opioid" in
the question stem, 2) including both generic and brand names of relevant and commonly
prescribed drugs as examples of opioids and 3) asking students a follow-up question to specify
the pain medication not prescribed to them to confirm they had used a prescription opioid.
Furthermore, prevalence rates of nonmedical use of prescription opioids in this study were
comparable to other national studies of U.S. college students (Johnston et al., 2005a; McCabe,
Teter, Boyd, Knight, et al., 2005b). Finally, although nonresponse may have introduced
potential bias in the present study, we assessed its potential impact by administering a short
form of the questionnaire via a brief telephone survey to a randomly selected sample of students
who did not respond to the original Web survey and found no evidence for nonresponse bias.

This study provides new directions for policy and research regarding prescription opioid abuse.
The results suggest that self-treatment with opioid analgesics must be considered in future
policy and research efforts. Future research should examine why college-age young adults did
not obtain their own prescription; after all, if nearly 1 in 10 students use prescription pain
medications to relieve pain–nonmedically–one could conclude that young adults are not being
adequately treated for their pain. Additionally, special consideration needs to be given to
nonmedical users of prescription opioids with motives other than pain relief, nonmedical users
who obtain prescription opioids from non-parental sources, and nonmedical users who report
non-oral routes of administration because these individuals appear to be at increased risk for
substance abuse behaviors. Finally, an understanding and clarification as to which students are
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most at risk when reporting the nonmedical use of prescription opioids can considerably aid
clinicians in both screening and intervention efforts.
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Fig. 1.
Mean DAST-10 scores as a function of motive of nonmedical use of prescription opioids. Error
bars represent ± 1 S.E. ANOVA showed a main effect of motive, F(2, 4466)=585.8, p<0.001.
Post-hoc Tukey HSD tests indicated the mean DAST-10 scores among non-users and
nonmedical users to relieve pain only were significantly lower than mean DAST-10 scores of
nonmedical users who reported motives other than to relieve pain (p<0.05).
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Fig. 2.
Mean DAST-10 scores as a function of source of nonmedical prescription opioids. Error bars
represent ± 1 S.E. ANOVA showed a main effect for source, F(3, 4473)=314.8, p<0.001. Post-
hoc tests indicated the mean DAST-10 scores among nonmedical users who obtained
prescription opioids from peers only and other sources were significantly higher than non-users
and nonmedical users who obtained prescription opioids from their parents only (p<0.05).
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Fig. 3.
Mean DAST-10 scores as a function of route of administration of nonmedical prescription
opioids. Error bars represent ± 1 S.E. Intranasal+oral (n=70) excluded other non-oral routes.
Other routes (n=30) included smoking, injecting, and/or inhaling but did not exclude oral or
intranasal. ANOVA showed a main effect of route of administration, F(3, 4473)=355.8,
p<0.001. Post-hoc tests indicated the mean DAST-10 score among individuals who reported
intranasal and other routes of administration was significantly higher than mean DAST-10
scores of non-users and nonmedical users who reported oral only route of administration
(p<0.05).
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Table 1
Motive, source and route of administration for nonmedical use of prescription opioids

Overall
sample

(n=4478) %

Lifetime
nonmedical

users (n=640)
%

Female
nonmedical

users (n=321)
%

Male
nonmedical

users (n=319)
%

Gender
differences χ2

(df) p-value

Motive
Because it relieves pain 9.0 63.0 65.7 60.2 NS
Because it gives me a high 4.6 31.9 24.4 39.4 16.5 (1)***
Because of experimentation 3.8 26.8 18.4 35.3 23.0 (1)***
Because it helps me sleep 2.0 13.7 12.9 14.5 NS
Because it helps decrease anxiety 1.4 9.5 10.2 8.8 NS
Because it's safer than street drugs 0.5 3.6 1.9 5.2 5.0 (1)*
Because it counteracts the effects of
other drugs

0.3 2.2 1.1 3.4 4.0 (1)*

Because I'm addicted 0.1 0.5 0.2 0.8 NS
Source
Friend not from same college 4.8 33.7 26.1 41.4 16.4 (1)***
Parent 4.0 28.3 36.1 20.4 19.1 (1)***
Friend from same college 3.9 27.0 24.9 29.0 NS
Roommate 1.1 8.0 7.8 8.2 NS
Boyfriend/girlfriend 1.1 7.9 10.0 5.8 NS
Acquaintance not from same
college

0.9 6.6 5.7 7.5 NS

Sibling 0.8 5.9 7.3 4.5 NS
Acquaintance from same college 0.5 3.8 2.5 5.1 NS
Other family member 0.5 3.6 4.0 3.1 NS
Drug dealer 0.5 3.5 0.9 6.1 13.1 (1)***
Other 0.4 3.1 2.5 3.6 NS
Aunt/Uncle 0.3 2.1 1.8 2.4 NS
Abroad 0.1 1.0 1.1 0.9 NS
Internet <0.1 0.2 0.4 0.0 NS
Route of administration
Orally 13.9 97.2 97.9 96.4 NS
Snorting 1.9 13.1 10.5 15.7 NS
Smoking 0.6 3.9 3.1 4.8 NS
Inhaling 0.1 0.6 0.7 0.6 NS
Injecting 0.1 0.5 1.0 0.0 NS

*
p<0.05,

***
p<0.001.

Totals exceed 100% because response categories were "select all that apply."
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Table 2
Substance use and substance-related problems as a function of motive of nonmedical use of prescription opioids

Motive Binge drinking in the
past 2 weeks

CAGE (+ screen) in the
past year a

Marijuana and other
illicit drug use in the past
month b

DAST-10 (+ screen) in the
past year c

% AOR d
(95% CI)

% AOR d
(95% CI)

% AOR d
(95% CI)

% AOR d (95%
CI)

No
nonmedical
use (n=3859)

50.2 Ref 18.4 Ref 16.1 Ref 5.7 Ref

Relieve pain
only (n=252)

55.6 1.2 (0.89–
1.60)

23.4 1.3 (0.97–
1.88)

21.5 1.4 (1.00–
2.02)*

8.3 1.5 (0.86–
2.46)

Other
motives
(n=380)

79.0 3.4 (2.60–
4.50)***

34.5 2.2 (1.71–
2.82)***

59.8 7.7 (5.96–
9.83)***

48.0 15.1 (11.46–
19.84)***

Ref=Reference group for each model was respondents who did not report nonmedical use of prescription opioids.

*
p<0.05,

***
p<0.001.

a
A cutpoint score of two or more was used for the CAGE.

b
Consisted of any use of the following drugs in the past month: marijuana, cocaine, LSD, other psychedelics, ecstasy, inhalants, heroin or crystal

methamphetamines.

c
A cutpoint score of three or more was used for the DAST-10.

d
Adjusted odds ratios (AOR) are adjusted for gender, race/ethnicity, class year and living arrangement (odds ratios for these variables are not shown).
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Table 3
Substance use and substance-related problems as a function of source of nonmedical prescription opioids

Source Binge drinking in the
past 2 weeks

CAGE (+ screen) in the
past year a

Marijuana and other
illicit drug use in the past
month b

DAST-10 (+ screen) in the
past year c

% AOR d
(95% CI)

% AOR d
(95% CI)

% AOR d
(95% CI)

% AOR d (95%
CI)

No
nonmedical
use (n=3859)

50.2 Ref 18.3 Ref 16.1 Ref 5.7 Ref

Parent only
(n=126)

45.2 0.7 (0.46–
1.06)

16.7 0.8 (0.51–
1.39)

17.5 1.0 (0.63–
1.72)

7.9 1.3 (0.65–
2.68)

Peer only
(n=259)

82.6 4.4 (3.12–
6.32)***

34.7 2.3 (1.67–
3.05)***

52.7 5.7 (4.23–
7.59)***

38.5 9.9 (7.20–
13.68)***

Other
sources
(n=253)

68.7 2.1 (1.58–
2.87)***

32.1 2.1 (1.55–
2.83)***

51.2 5.6 (4.20–
7.53)***

39.7 11.3 (8.18–
15.54)***

Ref=Reference group for each model was respondents who did not report nonmedical use of prescription opioids.

***
p<0.001.

a
A cutpoint score of two or more was used for the CAGE.

b
Consisted of any use of the following drugs in the past month: marijuana, cocaine, LSD, other psychedelics, ecstasy, inhalants, heroin or crystal

methamphetamines.

c
A cutpoint score of three or more was used for the DAST-10.

d
Adjusted odds ratios (AOR) are adjusted for gender, race/ethnicity, class year and living arrangement (odds ratios for these variables are not shown).
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