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Abstract
This study, conducted in Columbus, Ohio, identified the predictors of current (past 30 day) illicit use
of pharmaceutical opioids among young individuals (n=402) with a history of MDMA/ecstasy use
who were recruited in 2002–2003 using respondent-driven sampling. To be eligible, participants had
to be 18–30 years old, not involved in a drug abuse treatment, and report MDMA/ecstasy use at least
once in the past 6 months. About 81% reported lifetime, and more than 31% reported current illicit
use of pharmaceutical opioids. Logistic regression analysis revealed that illicit use of pharmaceutical
tranquilizers and pharmaceutical stimulants were the strongest predictors of illicit use of
pharmaceutical opioids. Risk of pharmaceutical opioid use was also greater among those who had
higher levels of depressive symptoms and reported current use of hallucinogens and inhalants. Our
findings suggest that the non-medical use of pharmaceutical opioids is a part of polydrug use practices
that often incorporate illicit use of other prescription drugs. The observed relationship between
depressive symptoms and illicit use of pharmaceutical opioids may have important implications for
prevention programming and should be examined in future research.
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1. Introduction
Illegal use of pharmaceutical drugs has been identified as one of the fastest growing forms of
drug abuse in the U.S., with pain relievers showing the highest prevalence rates of non-medical
use among all other therapeutic classes of prescription drugs (SAMHSA, 2006). According to
the National Survey of Drug Use and Health, in 2004 approximately 2.4 million people aged
12 years or older initiated illicit use of prescription opioids, which exceeded the numbers of
new marijuana users (2.1 million) (SAMHSA, 2006). Similar to other drugs of abuse, rates of
non-medical use of pharmaceutical opioids are higher among young adults than any other age
group. In 2006, 25.5% of individuals between ages 18 and 25 reported lifetime, and 4.9% past
month, illicit use of pharmaceutical opioids (SAMHSA, 2007).
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Consistent with the increasing trend of non-medical use, U.S. population-based community
surveys have shown that rates of past-year prevalence of prescription opioid abuse and
dependence more than doubled between 1991–1992 and 2001–2002 (McCabe, Cranford, &
West, 2008). The Treatment Episode Data Set has also shown significant increases in treatment
admissions involving pharmaceutical opioids, especially among people between 20 and 30
years of age (SAMHSA, 2004b). However, National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC) data suggest that in 2001–2002, only about 16% of those with
past-year pharmaceutical opioid abuse and about 59.5% of those with past-year dependence
disorder, utilized substance abuse treatment (McCabe et al., 2008).

To develop appropriate prevention and treatment programs, more research is needed to
understand the population of illicit users of pharmaceutical opioids (Zacny et al., 2003).
Research has shown that non-medical users of pharmaceutical opioids are very diverse in terms
of socio-demographic characteristics, drug use trajectories, and patterns of other drug use. For
example, a recent study in South Florida described a trend of significant “invasion” of
prescription drugs, including pharmaceutical opioids, into the local club drug subculture
(Kurtz, Inciardi, Surratt, & Cottler, 2005). Prescription drug abuse has also been documented
among drug-involved street-based sex workers (Surratt, Inciardi, & Kurtz, 2006). A study
based on the National Addictions Vigilance Intervention and Prevention Program that used a
sample of 3,821 individuals, identified six groups of illicit pharmaceutical opioids users that
differed in terms drug use practices, social and demographic characteristics, and recent medical
and psychological problems (Green & Butler, 2008). A study based on qualitative data
collected for the Ohio Substance Abuse Monitoring Network also identified several distinct
groups of users, including a group of new generation users, all between 19 and 23 years of age,
who displayed two distinct patterns of non-medical use of pharmaceutical opioids. A group of
“heavy” users developed more destructive patterns of use, became addicted to pharmaceutical
opioids, and eventually transitioned to heroin. A group of “occasional” users differed from
young “heavy” users and other groups in that they reported less social dysfunction and
traumatic experiences while growing up, and were better adjusted in their current social
situations (Daniulaityte, Carlson, & Kenne, 2006).

Previous research has shown that illicit use of pharmaceutical opioids and other prescription
drugs is strongly associated with other drug use behaviors (Boyd, Esteban McCabe, & Teter,
2006; Inciardi, Surratt, Martin, & Gealt, 2004; McCabe, Boyd, & Teter, 2005; McCabe, Teter,
& Boyd, 2005; McCabe, Teter, Boyd, Knight, & Wechsler, 2005; Sung, Richter, Vaughan,
Johnson, & Thom, 2005). Furthermore, data obtained from the NESARC show that the majority
(about 74%) of individuals with past year pharmaceutical opioid use disorder also met DSM-
IV criteria for an additional past-year substance use disorder (McCabe et al., 2008).

This study aims to identify the socio-demographic and drug-related predictors of illicit use of
pharmaceutical opioids among 402 young adults recruited for a longitudinal study of MDMA/
ecstasy use in Columbus, Ohio. The study described here uses data collected through the
baseline structured questionnaire.

2. Methods
The 402 participants in this study were recruited between May 2002 and June 2003 in the
Columbus, Ohio, area to participate in a natural history study examining MDMA/ecstasy and
other drug use practices among young adults (Carlson, Wang, Falck, & Siegal, 2005). To be
eligible for the study, participants had to be between 18 and 30 years old, Ohio residents, not
involved in formal drug treatment within the past 30 days, able to provide an address and
telephone number for follow-up interview-contact information, and report having used
MDMA/ecstasy at least once in the past 6 months. In addition, subjects who reported having
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used MDMA/ecstasy within 3 days prior to the baseline questionnaire were rescheduled to help
minimize the potential effects of the post-MDMA use wash-out period affecting the interview
(Curran & Travill, 1997).

Participants were recruited using respondent-driven sampling (RDS), a modified form of
snowball or chain-referral sampling. In RDS, a financial reward is given to a participant for
each potentially-eligible peer that he/she refers. To impose a form of rationing on recruitment,
a limited number (e.g., 3) of referral coupons is used. This strategy helps prevent the emergence
of semi-professional recruiters and to reduce the effects of volunteerism (Heckathorn, 1997;
Heckathorn, Semaan, Broadhead, & Hughes, 2002). Sampling “seeds” were identified at dance
clubs, music festivals, raves, on the streets, and other venues as well as through the networks
of consultants. We attempted to diversify the “seeds” in terms of gender, ethnicity, age, and
experience with MDMA/ecstasy to speed up the recruitment process and the convergence of
sample compositions (Wang et al., 2005). Each respondent was given $15 for an eligible peer
refereed to the project.

Informed consent was obtained from participants following a protocol that was approved by
the University’s Institutional Review Board. Participants were compensated $50 for the time
they spent responding to the 2–3 hour baseline interview. The baseline questionnaire was
largely interviewer-administered and covered a variety of topics including, but not limited to,
socio-demographic and drug use characteristics, adverse consequences associated with drug
use, treatment history, and depressive symptoms measured using the Beck Depression
Inventory (BDI-II). The BDI-II measures the severity of symptoms of depression that have
occurred in the 2 weeks prior to its administration (Beck, Steer, & Brown, 1996). The
instrument consists of 21 items, and scores can range from 0 to 63, with higher scores reflecting
a greater severity of symptoms.

Statistical analysis was conducted using SPSS. Univariate statistics were used to describe
socio-demographic and drug use characteristics. Logistic regression analysis was used to
identify factors related to illicit use of pharmaceutical opioids. Prior 30 day use of marijuana
was measured as: 0–“no use;” 1–“non-daily use;” 2–“daily use.” Prior 30 day use of cocaine
(including crack), heroin, methamphetamine, pharmaceutical stimulants, pharmaceutical
tranquilizers, hallucinogens (LSD and psilocybin mushrooms), and inhalants (amyl and butyl
nitrites, others) were measured as: 0–“no use;” 1–“use.” Alcohol use was measured by the
number of days of “drunkenness” in the previous 30 days (0–“none;” 1–“≤mean days (9 or
less);” 2–“>mean days (10 or more)”).

3. Results
The majority of the participants were White, and almost 11% were African American. About
35% were females, and the majority were between 18 and 25 years old (Table 1). More than
half reported they were currently enrolled in school (204 in college and 10 in high school).
About 17% of the study participants had been to a professional substance abuse treatment
program at least once in their lifetime. The majority of the sample had BDI-II scores suggesting
none or minimal depressive symptomatology, and about 15% of the sample had BDI-II scores
indicating moderate or severe depressive symptoms (Table 1).

Lifetime and prior 30 day drug use characteristics are presented in Figure 1. About 81% of the
sample reported lifetime non-medical use of any pharmaceutical opioid (e.g., Vicodin®,
OxyContin®, etc.), and 31% reported current use (within 30 days prior to the study). Overall,
illicit use of other drugs was common among the study participants. The majority of the sample
(about 87%) reported marijuana use in the 30 days prior to the interview, and 53% were daily
marijuana users (20+ days in the past 30 days). About 87% reported drinking alcohol to the
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point of intoxication at least once in the past 30 days, and 27% of the sample reported getting
drunk on 10 or more days. Nearly half of the sample had used MDMA/ecstasy on 10 or fewer
occasions in their lifetime, 17.2% reported using on 21–50 occasions, and about 15% reported
using MDMA/ecstasy on more than 50 occasions.

Results of the logistic regression are presented in Table 2. The Hosmer-Lemeshow test (X2

=5.42, df=8, p=0.71) suggests that the model fits the data well. Five of the 17 variables showed
significant association with pharmaceutical opioid use (p≤0.05).

The odds of pharmaceutical opioid use among those who also reported illicit use of
pharmaceutical tranquilizers (e.g., Xanax®, Valium®) was much higher, compared with those
who did not use tranquilizers (OR=6.43, 95% CI: 3.36–12.31). The odds of pharmaceutical
opioid use was also higher among those who reported illicit use of pharmaceutical stimulants
(e.g., Ritalin®, Adderall®) in the 30 days prior to the study, compared with those who did not
use stimulants (OR=2.90, 95% CI: 1.33–6.32). Increased risk of using pharmaceutical opioids
was also associated with use of hallucinogens (OR=2.02, CI: 1.03–3.94) and inhalants
(OR=2.26, CI: 1.01–5.06). African Americans had a lower risk of pharmaceutical opioid use
than Whites, although the association was marginally significant (OR=0.31, CI: 0.10–1.01).
In addition, participants who had moderate or severe depressive symptoms (BDI-II scores ≥
20) were more likely to use pharmaceutical opioids than otherwise (OR=2.15, CI: 1.04–4.44).
No statistically significant association was found between illicit use of pharmaceutical opioids
and the use of alcohol, marijuana, and other drugs, including heroin, cocaine,
methamphetamine, or ketamine. There was no statistically significant association between
illicit use of pharmaceutical opioids and lifetime occasions of MDMA use.

4. Discussion and Conclusions
The study found high rates of non-medical use of pharmaceutical opioids among participants
recruited for a natural history study of MDMA/ecstasy users, with more than 80% reporting
lifetime use. In terms of lifetime and past 30 day use, pharmaceutical opioids were the third
most commonly used illicit drugs after marijuana and MDMA/ecstasy. Our findings suggest
that the non-medical use of pharmaceutical opioids is a part of polydrug use practices that often
include illicit use of other prescription drugs. These results are consistent with data obtained
by the Ohio Substance Abuse Monitoring Network showing a common trend of illicit use of
pharmaceutical opioids in conjunction with benzodiazepines and other pharmaceutical drugs
(Daniulaityte et al., 2006). The finding that hallucinogen use and use of inhalants were linked
to non-medical use of pharmaceutical opioids is intriguing, although difficult to explain.

There was no statistically significant association between pharmaceutical opioid and heroin
use among the study participants. In contrast, prior studies have suggested that non-medical
use of pharmaceutical opioids is quite common among heroin users, and pharmaceutical
opioids abuse sometimes may lead to initiation of heroin use (Daniulaityte et al., 2006; Ohio
Substance Abuse Monitoring Network, 2006, June; Siegal, Carlson, Kenne, & Swora, 2003).
The lack of a statistically meaningful association between heroin and pharmaceutical opioids
use observed in the current study may be related to the fact that very low rates of heroin use
were reported among the study participants.

The relationship between depressive symptoms and increased risk of non-medical opioid use
is consistent with findings from other studies suggesting high rates of depression and
psychosocial distress among illicit users of pharmaceutical opioids (Kurtz et al., 2005; Passik,
Hays, Eisner, & Kirsh, 2006). Earlier research has also shown a significant association between
psychiatric morbidity and illicit use of pharmaceutical opioids among chronic pain patients
(Wasan et al., 2007). Furthermore, other studies found that depression and other psychiatric
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disorders are strongly linked to legitimate use of prescribed pharmaceutical opioids in the
general population (Sullivan, Edlund, Zhang, Unutzer, & Wells, 2006). Prior research has also
suggested that higher rates of opioid abuse problems among users of prescribed opioids may
be partly mediated by depressive and anxiety disorders (Edlund, Sullivan, Steffick, Harris, &
Wells, 2007). Overall, the NESARC data suggest that mood and anxiety disorders have a
stronger association with prescription drug use disorders than most other drug use disorders,
such as marijuana, cocaine, amphetamine, hallucinogen and inhalant/solvent (Conway,
Compton, Stinson, & Grant, 2006). Prior qualitative research has also shown that
pharmaceutical opioids and other prescription drugs are sometimes used to self-medicate
psychosocial stress related to life adversities and poor health (Daniulaityte et al., 2006;
Quintero, Peterson, & Young, 2006). However, it is important to note that this study’s cross-
sectional design and methods used to assess depressive symptoms precludes determining
whether depressive symptomatology was primary or secondary to illicit use of pharmaceutical
opioids. Of note, our prior findings have shown that current illicit use of opioids, including
heroin, was a statistically significant predictor of increases in BDI-II scores over a 24 month
period, controlling for other covariates (Falck, Wang, & Carlson, 2008).

Ethnic differences in pharmaceutical opioid use among MDMA/ecstasy users recruited in
Columbus, Ohio, were not statistically significant. Most prior studies have shown higher rates
of illicit use of pharmaceutical opioids among whites than other ethnic groups in the US
(McCabe, Teter, Boyd, Knight et al., 2005; Simoni-Wastila, Ritter, & Strickler, 2004). Prior
research has also shown that similar ethnic differences exist in legitimate access to
pharmaceutical opioids: ethnic minorities have lower chances than whites of receiving opioid
medications for pain management, and pharmacies in minority urban areas may carry
insufficient supplies of pharmaceutical opioids (Green, Ndao-Brumblay, West, & Washington,
2005; Tamayo-Sarver, Hinze, Cydulka, & Baker, 2003). The fact that in our study the
association between race and illicit use of pharmaceutical opioids was not statistically
significant may be partially related to the sample characteristics. As has been indicated
previously, MDMA/ecstasy use was an eligibility criterion for participation. According to prior
research, MDMA/ecstasy use in Ohio has been more common among whites than other ethnic
or racial groups (Daniulaityte, Siegal, Carlson, Kenne, Starr, & DeCamp, 2004; Ohio Substance
Abuse Monitoring Network, 2001, January; Ohio Substance Abuse Monitoring Network,
2001, June). As a result, African Americans who met eligibility criteria and were recruited for
the study may have had many similarities with whites in terms of drug use patterns and
networks.

The study did not find any gender differences in the illicit use of pharmaceutical opioids. Prior
research has shown mixed results regarding differences in male and female use of
pharmaceutical drugs. For example, a study based on 1991 National Household Survey on
Drug Abuse, found that women were at increased risk for non-medical use of pharmaceutical
opioids (Simoni-Wastila et al., 2004). In contrast, another study that was conducted in 2001
and used a nationally representative sample of 10,904 college students, found that gender was
not significantly related to the nonmedical use of pharmaceutical opioids (McCabe, Teter,
Boyd, Knight et al., 2005). In a study conducted among MDMA/ecstasy users in Miami,
Florida, males had higher rates of illicit use of pharmaceutical opioids and other prescription
drugs than females (Kurtz et al., 2005). These differences in findings related to gender may be
due to local and age-related variations in patterns of pharmaceutical drug use, which highlights
the importance of local assessments of drug use patterns and trends.

Since the main focus of this research project was Ecstasy use and associated behaviors, the
study did not collect extensive information on patterns and motivation of illicit use of
pharmaceutical opioids. However, our prior qualitative study conducted with 24 users in central
Ohio suggested that initiation and continued illicit use of pharmaceutical opioids were linked
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to a number of different reasons, including self-medication of emotional and physical pain,
recreation, social influences, legitimate medical prescriptions for chronic pain management,
and easy access to pharmaceutical opioids (Daniulaityte et al., 2006). However, more extensive
studies are needed to obtain a better understanding of patterns, motivations, social setting, and
sources of non-medical use of pharmaceutical opioids.

This study has limitations which affect the generalizability of its results. First, the sample was
not a random one, although respondent-driven sampling is recognized as one of the best
methods to recruit active illicit drug users (Heckathorn, 1997; Wang et al., 2005). However, it
is important to recognize that the sample was recruited to represent a population of MDMA
users, and so caution should be used when generalizing the findings to a much broader
population of young, polydrug users. Second, the study relies, in part, on participants’ self-
reports of their non-medical drug use. Although self-reports of drug use have limitations, there
is evidence to suggest that such reports can be valid and reliable (Adair, Craddock, Miller, &
Turner, 1995; Darke, 1998). Our findings indicate that the non-medical use of pharmaceutical
opioids is a part of polydrug use practices that often incorporate abuse of other prescription
drugs. The observed relationship between depressive symptoms and illicit use of
pharmaceutical opioids may have important implications for prevention programming and
should be examined in future research.
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Figure 1.
Prevalence of lifetime and current (past 30 day) use of illicit drugs, N=402.
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Table 1
Characteristics of the study participants, N=402.

Variable n (%)

Gender

 Men 258 (64.2)

 Women 144 (35.8)

Ethnicity

 White 330 (82.1)

 African American 43 (10.7)

 Other 29 (7.2)

Age

 18–19 146 (36.3)

 20–25 222 (55.2)

 26–30 34 (8.5)

Education

 School enrollment 204 (50.7)

 Not in school 198 (49.3)

Treatment

 Never 332 (82.6)

 At least once 70 (17.4)

Depression (BDI Scores)

 None or minimal (0–19) 343 (85.5)

 Moderate or severe (20+) 58 (14.5)
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Table 2
Logistic regression analysis: Predictors of illicit use of pharmaceutical opioids in past 30 days.

Variable Odds ratio 95% CI p value

Age 0.95 0.85 – 1.07 0.402

Male (vs. female ) 1.34 0.77 – 2.33 0.299

Ethnicity (vs. White)

 African American 0.31 0.10 – 1.01 0.052

 Other ethnicity 1.33 0.52 – 3.41 0.549

School enrollment (vs. not in school) 0.75 0.41 – 1.37 0.345

Treatment history (vs. never in treatment) 0.83 0.43 – 1.63 0.591

Depressive symptoms (BDI scores ‘≥20’ vs. ‘<20’) 2.15 1.04 – 4.44 0.039

Marijuana use past 30 days (vs. 0 days)

 > 20 days 2.07 0.84 – 5.12 0.114

 1–20 days 1.54 0.60 – 3.95 0.365

Drunk past 30 days (vs. 0 days)

 10 or more days 1.32 0.55 – 3.12 0.535

 1–9 days 0.89 0.40 – 1.97 0.766

Other drug use past 30 days (vs. no use)

 Heroin 2.22 0.53 – 9.24 0.275

 Cocaine 1.48 0.80 – 2.70 0.210

 Methamphetamine 0.71 0.29 – 1.71 0.440

 Ketamine 0.75 0.34 – 1.66 0.472

 Prescription tranquilizers 6.43 3.36 – 12.31 <0.001

 Prescription stimulants 2.90 1.33 – 6.32 0.007

 LSD and psilocybin 2.02 1.03 – 3.94 0.040

 Inhalants 2.26 1.01 - 5.06 0.048

Lifetime MDMA use (vs. 1–10 occasions)

 > 50 occasions 0.77 0.33 – 1.82 0.551

 21–50 occasions 1.95 0.96 – 3.97 0.065

 11–20 occasions 1.20 0.59 – 2.43 0.617

Hosmer-Lemeshow Test: X2 =5.42, df=8, p=0.712
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