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Introduction
The nonmedical use and abuse of scheduled medications
prescribed for pain, pain-related symptoms, and psychiat-
ric disorders is an established phenomenon in the United
States [1–3]. Prominent among these medications are opi-
oids, stimulants, and tranquilizers. Various indicators sug-
gest that nonmedical use and abuse of these drug classes
began rising in the mid-1990s, with dramatic increases in
nonmedical use of opioids and tranquilizers [2,4••,5].

Certain sectors of the population seem to be especially vul-
nerable to the nonmedical use of drugs, including adoles-
cents, college students, individuals with known psychiatric
disorders, the elderly, and patients with undertreated pain
[6–11]. Reasons for use include inadvertent use, self-medi-
cation, “experimentation,” and abuse or dependence.

Growing concerns about the degree to which the growth
in nonmedical prescription drug use is associated with
health risks, particularly abuse and dependence, have
prompted intensified regulatory scrutiny and calls for effec-
tive policies, especially those that may mitigate diversion
into illicit drug markets [4••,5,12,13]. In turn, pharma-
ceutical manufacturers have begun deploying formal risk
management programs designed to minimize the risks of
abuse and diversion in the postmarketing context [14,15].

An inherent tension at the heart of this issue concerns
how best to balance efforts to reduce abuse and diversion
without compromising access for patients with legitimate
medical need [16,17]. Physicians who prescribe these med-
ications in addition to those who treat abuse and addiction
are at the forefront of this dilemma. One particularly diffi-
cult challenge is that of treating patients with chronic pain
who are at known risk for diversion, abuse, or dependence
on a medication that is likely to be useful in treating their
medical or psychiatric problems. Drawing on recent
national data, this paper presents a brief overview of the
problem of nonmedical use of opioids, stimulants, and
tranquilizers. Specifically, we address the following ques-
tions: 1) what is the prevalence of nonmedical use and
abuse of opioids, stimulants, and tranquilizers, and how
does it compare to alcohol and some commonly used
illicit drugs? 2) What are the key characteristics of nonmed-
ical prescription drug users? 3) How are prescription drugs
used nonmedically and where do they come from?
4) What options are available to help manage the risks
associated with nonmedical use of prescription drugs?

The nonmedical use of scheduled medications commonly 
prescribed for pain, pain-related symptoms, and psychiatric 
disorders began rising in the mid-1990s. Physicians are con-
fronted with the dilemma of how to minimize the abuse and 
diversion potential of these products without compromising 
access for patients with a legitimate medical need. Using data 
from the National Survey on Drug Use and Health, we 
describe the scope of nonmedical use of opioids, stimulants, 
and tranquilizers; characteristics of nonmedical users; and 
options available to reduce abuse liability. In 2003, lifetime 
prevalence estimates of nonmedical use were 31.2 million 
for opioids, 20.7 million for stimulants, and 20.2 million for 
tranquilizers. Nonmedical users of psychotherapeutics were 
more likely to be Caucasian; use alcohol, cocaine, or heroin; 
and to use needles to inject drugs than those who reported 
using illicit drugs only. Sources of diversion are enumerated, 
and options for minimizing the abuse liability associated with 
these medications are described.
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Methods
Although several national surveys provide information on
the nonmedical use of prescription drugs, we chose to focus
on the 2002 and 2003 National Survey on Drug Use and
Health (NSDUH) because it provides the most comprehen-
sive data. It is an annual, household-based survey of the
civilian, noninstitutionalized population aged 12 years and
older living in the US, and is designed to collect information
on the prevalence, patterns, and consequences of licit and
illicit drug and alcohol use. Data obtained includes non-
medical use of prescribed and illicit substances in the
respondent’s lifetime, past year, and past month in addition
to use that represents abuse and dependence as defined in
the Diagnostic and Statistical Manual of Mental Disorders, 4th
Edition, Text Revision (DSM-IV-TR) [18]. In terms of ques-
tions about medical use of specific products, the NSDUH
survey has questions on 27 opioid analgesics, 21 specific
stimulants, and 21 specific tranquilizers [3].

The survey is based on a 50-state design featuring an
independent, stratified, multistage-area probability sample
drawn from each state and the District of Columbia.
Because of a major redesign of the sample and data collec-
tion method completed in 2002, estimates for 2002 and
later are not comparable with estimates from earlier years
[3]; therefore, the most recent data do not provide accurate
information on long-term trends. In the NSDUH surveys of
2002 and 2003, data were obtained in segments that were
allocated equally into four separate samples (one for each
quarter), thereby ensuring that the survey covered the
period from January to December. The design over-sam-
pled youths and young adults so that each state included
an approximately equal number of respondents among the
three main age groups: 12 to 17 years, 18 to 25 years, and
26 years or older [3]. In the 2002 and 2003 survey years,
eligible respondents were identified by mailing letters of
invitation to selected households followed by a screening
visit in which trained research assistants met with partici-
pants for interviews that averaged duration of 1 hour.

To increase the probability that respondents would
provide truthful answers, questions on nonmedical use of
prescription drugs were administered via an audio com-
puter-assisted self-interviewing method. To further facili-
tate accuracy in recall, respondents were provided with
colored pill charts to use in identifying each of the sub-
stances included in the questionnaire [2]. Nonmedical use
of specific prescription opioids was assessed only in terms
of lifetime use. A detailed discussion of survey design and
data collection procedures can be found elsewhere [2].

The exact wording used in the 2002 and 2003 survey
years to assess lifetime nonmedical use was “Have you ever,
even once, used (name of prescription opioid, stimulant,
tranquilizer) that was not prescribed for you or that you
took only for the experience or feeling it caused?” Simi-
larly, lifetime use of illicit substances was assessed in terms
of the following: “Have you ever, even once, used (name of
illicit substance) that you took for the experience or feeling

it caused?” Questions concerning past year and current
(ie, past 30 days) nonmedical use also were asked. Ques-
tions used to measure abuse and dependence were derived
from criteria found in the DSM [18] Heavy drinking was
defined as drinking five or more drinks on one occasion on
5 or more days within the past 30 days. Binge drinking was
defined as drinking five or more drinks on the same occa-
sion on at least 1 day in the past 30 days.

Our analysis focused on scheduled prescription medica-
tions used for pain control, pain-related symptoms, and
psychiatric disorders. These include opioid analgesics, stimu-
lants, and tranquilizers. For comparison purposes, we also
examined alcohol use in addition to three specific illicit
substances: cocaine, heroin, and marijuana and/or hashish.

Analysis
Data analysis was done on the NSDUH public access 2002
and 2003 datasets using the SAMHSA Online Data Analy-
sis System. Frequencies and cross-tabulations were done to
describe the analytic sample, and the prevalence of
nonmedical use of drugs and drug classes included in the
analysis. Results of significance tests of differences in preva-
lence estimates between consecutive years (2002 and
2003) are reported at a statistical significance level of P less
than 0.0.5.

Patterns of Nonmedical Use
Prevalence of nonmedical use
In 2003, the most recent year for which data from the
NSDUH were available, an estimated 110.2 million individu-
als 12 years of age or older reported illicit or nonmedical
drug use at least once in their lifetime. As shown in Table 1,
almost one-third of these individuals (31.2 million) or
13.1% reported having used one or more prescription opioid
analgesics at least once nonmedically, 20.7 million (8.8%)
reported using prescription stimulants nonmedically, and
20.2 million (8.5%) reported nonmedical use of tranquiliz-
ers [3]. Past-year and current nonmedical use showed a simi-
lar ordering, with past-year use ranging from 4.9% (opioid
analgesics) to 1.2% (stimulants), and current nonmedical
use from 2% (opioid analgesics) to 0.5% (stimulants). With
the exception of the latter category, which showed a slight
decline between 2002 and 2003, these figures were stable
during the 2-year period. Lifetime nonmedical use of opioid
analgesics was similar in magnitude to that of cocaine
(14.7%), and estimates of lifetime nonmedical use of all
three substances was much higher than that reported for
heroin (1.6%), although substantially below that reported
for alcohol or marijuana.

Opioid analgesics was the class of drugs reported being
used most frequently nonmedically. The types of products
most frequently used are presented in Table 2 by drug cate-
gory and type within each category. A significant portion
(53.7%) of those reporting past-year nonmedical use of
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stimulants also reported having used opioid analgesics
during that period, as did 62.9% of past-year nonmedical
users of tranquilizers (data not shown).

Prevalence of Abuse and Dependence
The DSM-IV-TR recognizes two levels of problematic use,
abuse, and dependence, with the latter representing a less
severe problem. Figure 1 shows the prevalence of current
dependence and abuse for those reporting past-year non-
medical use of opioid analgesics, stimulants and tranquil-
izers. Among those reporting past-year nonmedical use of
stimulants, 9% met criteria for substance abuse within the
past year, whereas 8.3% and 8.2% of those reporting past-
year nonmedical use of tranquilizers and opioid analge-
sics, respectively, met criteria for abuse. In contrast, the
prevalence of substance dependence was approximately tri-
ple (stimulants, tranquilizers) or double (opioids) that
reported for abuse. The overall percentage reporting any
substance dependence ranged from 29% (among those

reporting nonmedical stimulant use within the past-year)
to 18% (among those reporting past-year nonmedical
opioid analgesic use).

Characteristics of Nonmedical Users 
of Opioid Analgesics, Stimulants, 
or Tranquilizers
Table 3 presents selected demographic and other character-
istics of past-year nonmedical users of opioid analgesics,
stimulants, or tranquilizers in comparison with those who
reported past-year use of an illicit substance only. A signifi-
cantly higher percentage of individuals reporting nonmed-
ical use of these medications was Caucasian, had used
alcohol heavily within the past 30 days, and used cocaine
or heroin within the past year compared with those who
used illicit substances only. They also were more likely to
have received treatment for alcohol or drug-related prob-
lems, and to have used needles to inject drugs. In contrast,
nonmedical prescription drug users were less likely than

Table 1. Percent use of alcohol and nonmedical use of selected illicit and prescribed medications 
in subjects aged 12 years and older [2,3]

Lifetime Past year Current

Drug
2002 

(n = 54,079)
2003 

(n = 55,230)
2002 

(n = 54, 079)
2003 

(n = 55,230)
2002 

(n = 54,079)
2003 

(n = 55,230)

Alcohol 82.98 83.2 66.03 65.6 50.96 50.4
Marijuana 40.4 40.6 11.03 10.6 6.2 6.2
Cocaine 14.4 14.7 2.51 2.5 0.9 1
Heroin 1.6 1.6 0.2 0.1 0.1 0.1
Opioid analgesics 12.6 13.1 4.7 4.9 1.9 2
Tranquilizers 8.2 8.5 2.1 2.1 0.8 0.8
Stimulants 9 8 1.4* 1.2 0.5 0.5

*Difference between estimate and 2003 is statistically significant at the P < 0.05 level

Table 2. Specific opioid analgesics, stimulants, and tranquilizers most frequently reported as having ever 
been used nonmedically among those reporting past-year use of these substances (n = 4287) [2,3] 

Opioid analgesics (n = 1403) Patients reporting use, %
Darvocet®, Darvon®, or Tylenol® with codeine 61.7
Vicodin® 60
Percodan® or Percocet® 37.8
Codeine 25.9
OxyContin® 15.1

Stimulants (n = 1245)
Methamphetamine, Desoxyn®, or methedrine 56.5
Ritalin® 43
Diet pills (unspecified) 34.8
Dexedrine® 11.7
Dextroamphetamine 4.7

Tranquilizers (n = 1639)
Valium® or diazepam 65.1
Xanax®, alprazolam, or Ativan® 64.1
Klonopin® or clonazepam 24.9
Soma® 24.6
Flexeril® 14.2
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those who used only illicit drugs to be male and to live in a
major metropolitan statistical area.

Methods of nonmedical use 
of prescription medications
Prescription drugs are used nonmedically in various ways
that are determined to a large extent by the way they are for-
mulated. In the case of combination opioid analgesic prod-
ucts such as hydrocodone/acetaminophen, oxycodone/
acetylsalicylic acid, oxycodone/acetaminophen, and those
containing codeine, nonmedical use is predominantly by
the oral route, probably because the opioid is combined
with acetaminophen or aspirin, which makes it difficult
and/or unpleasant to crush and inject or inhale (“snort”).
Similarly, there have been reports of injecting propoxy-
phene but such reports have been rare, probably because
many propoxyphene products are now combined with
naloxone or acetaminophen [19]. Nonmedical use of
extended-release opioids such as oxycodone or fentanyl has
involved oral use in addition to injection and inhalation
[20,21]. In the case of controlled-release oxycodone, drug-
abusing individuals discovered that the extended-release
formulation can be overcome by crushing the tablets to
form a powder or granules that can be dissolved and
injected or inhaled. In the case of extended-release fentanyl,
residual amounts of the drug can be extracted from
discarded patches and taken orally or injected [20]. The
extended-release formulation of morphine has been resis-
tant to the kind or problems that have occurred with
controlled-release oxycodone and fentanyl, most likely
because of differences in the extended-release matrix, which
make it much more difficult to extract the morphine [22].

Nonmedical use of prescription stimulants occurs by the
oral route and by crushing and then injecting or inhaling the
resulting powder or granules. Alcohol or tranquilizers some-

times are used to reduce the anxiety and hyperactivity
(“come down”) associated with nonmedical use of stimu-
lants, as often is done with cocaine [18]. Nonmedical use of
tranquilizers occurs almost entirely by the oral route,
although there have been reports of injection use associated
with buprenorphine in the European community [23].

Sources of diversion of prescription medications
To date, there has been little systematic research on sources
of diversion of prescription medications. Despite the exist-
ence of a closed distribution system as set forth in the
Controlled Substances Act, there are at least five main
points in the system where opportunities for diversion are
present [24]: 1) the manufacturing site; 2) transit between
the manufacturing facility and the distributor or final
dispenser; 3) the distributor’s or dispenser (eg, pharmacy,
hospital, treatment program, reverse distributor); 4) the
point of prescribing (eg, diversion by physician or other
medical personnel; operation of “prescription mills”); and
5) the consumer (eg, selling or forging of prescriptions,
selling of medication, doctor-shopping). Increasingly, the
Internet has been identified as another avenue for diver-
sion. The degree to which it accounts for nonmedical use
and abuse of prescription drugs has not been determined,
but is suspected to be significant [25].

The amount of controlled substances that “leak” from
the system at any one of these points is unknown. Multiple
instances of prescription medication-related crime are
chronicled daily on the web site of the National Association
of Drug Diversion Investigators (http:/www.naddi.org). In
addition, the Drug Enforcement Agency mandates that
pharmacies report losses of controlled substances on Drug
Enforcement Agency Form 106 (http://www.deadiver-
sion.usdoj.gov/pubs/program/rx_account/index.html);
however, the quality of these reports is problematic and it is
likely that underreporting is substantial.

Options for Risk Management
The many possible sources of prescription drugs available
for nonmedical use indicate that reducing the scope of the
problem requires a combination of approaches that may
vary according to specific areas, and a collaborative part-
nership involving the general population, law enforce-
ment, regulators, educators, healthcare practitioners,
legislators, patients, community activists, and industry.
There are several examples of possible interventions.

Physicians can be educated in how to recognize and
manage patients who are seen for treatment of other medi-
cal conditions, but who also have substance abuse or
dependence problems.

Prescription monitoring programs can be imple-
mented. Prescription monitoring programs collect pre-
scribing and dispensing information from pharmacies
within their geographic jurisdiction and distribute sum-
maries of the data to regulatory and law enforcement

Figure 1. The graph shows the percentage of individuals reporting 
dependence or abuse of any illicit or prescribed substance among 
those reporting any past-year use of opioid analgesics, stimulants, 
or tranquilizers [2,3].
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agencies [26••]. These programs also can be designed
to alert physicians about patients who are receiving
controlled substances from one or more other physicians
(so-called “doctor shopping”). More than 15 states have
implemented such programs, and data suggest that they
can significantly deter doctor shopping (26, http://
www.deadiversion.usdoj.gov/pubs/program/rx_monitor/
index.html). In addition, the distribution of tamper-
resistant prescription pads can help reduce the problem
of forged prescriptions.

The development of improved techniques for monitor-
ing and interdicting sales of controlled substances via the
Internet is an important intervention, but because many of
the Internet sites are based outside the US, international
cooperation is needed to reduce this problem effectively.

Increased allocation of regulatory and law enforcement
resources to combat the diversion of prescription drugs is
critical. Typically, drug enforcement efforts are largely
focused on illegal drugs such as heroin and cocaine with
comparatively few officers assigned to investigate prescrip-
tion drug cases in most jurisdictions.

Education of the general public, particularly adoles-
cents, about the dangers associated with nonmedical use of
prescription drugs is also vital (eg, http://www.drug-
free.org). One theme that emerges from contact with indi-
viduals who are abusing prescription drugs is the belief
that these substances are “safer” to use because they are
approved and manufactured under tightly regulated condi-

tions. Knowing that these drugs can have significant
adverse effects may help reduce demand.

Improved inventory control in hospitals, nursing homes,
physicians’ and dentists’ offices and other health care facilities
is also important. Mandatory reporting of substance diversion
cases to state can help identify cases of diversion that may oth-
erwise go undetected. It may also protect institutions and indi-
viduals from lawsuits if the suspected individual, after further
investigation, was found not to have diverted.

The availability of affordable treatment for substance use
disorders should be expanded. Agonist maintenance using
buprenorphine or methadone has been found effective for
treating opioid dependence, as has residential treatment in a
therapeutic community [27]. Similarly, inpatient and outpa-
tient psychosocial treatment has been found effective for
stimulant dependence [28•]. Various approaches have been
found useful in treating sedative and tranquilizer depen-
dence; all begin with detoxification (inpatient or outpatient)
followed by psychosocial treatment [28•].

Discussion
Our results document the widespread prevalence of the
nonmedical use of prescription opioids, stimulants, and
tranquilizers in the US. Consistent with trends reported for
illicit substances, our findings indicate that the nonmedi-
cal use of these medications stabilized between 2002 and
2003. Opioid analgesics emerged as the medication most

Table 3. Selected characteristics of persons aged 12 years or older reporting past-year nonmedical use of 
opioid analgesics, prescription stimulants, or tranquilizers versus those reporting past-year use of illicit 
substances only [1–3]

Past-year nonmedical use of opioid 
analgesics, stimulants, or 
tranquilizers (n = 5242)

Past-year use of illicit 
substances only (n = 7658)

Age, y
12–17 15.6 16
18–25 31.3 31.9
26+ 53.1 52.2

Male 50.6* 61.5
Caucasian 74.9* 68.2
Unemployed (18 years or older) 7.7 7.8
Residence

MSA > 1 million people 44.8* 48.8
MSA < 1 million people 35.3* 33.2
Segment not an MSA 19.9* 18

Past-year marijuana use 50.1* 89.8
Past-year cocaine use 19.7* 14.9
Past-year heroin use 1.3* 0.7
Heavy alcohol use in the past 30 days 24.2* 21
Binge drinking past in the past 30 days 52* 54.3
Used needles to inject drugs 7.5* 4.3
Received alcohol or drug treatment 17.1* 15.1
Physical, mental, or emotional problems 

that interfered with job performance
29.6 32.9

*Difference is significant at the P < 0.05 level
MSA—metropolitan statistical area
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commonly used nonmedically. However, there was signifi-
cant overlap in usage across all three drug classes, with
more than 50% of nonmedical users of stimulants and
63% of nonmedical users of tranquilizers also reporting
nonmedical use of opioid analgesics. Although alcohol
and marijuana were by far the most commonly used drugs,
nearly as many subjects had used prescription opioids
nonmedically as had used cocaine, and more respondents
reported using opioid analgesics nonmedically in the past
year and past month as reported using cocaine. Past-year
and past-month use of tranquilizers and stimulants also
were similar to cocaine use over corresponding periods.

Our finding that opioid analgesics, stimulants, and tran-
quilizers often are taken in combination with marijuana,
alcohol, or cocaine is consistent with earlier studies [5,29–
31]. A particularly common pattern of multiple drug use
among methadone patients is the ingestion of large doses of
a rapid-onset benzodiazepine, such as diazepam, immedi-
ately before or after the daily methadone dose. Patients have
reported that this practice “boosts” the methadone and cre-
ates a “high” that does not occur if the methadone is taken
alone [32]. Given the substantial rates of polydrug use, it is
not surprising that 26% to 38% of nonmedical users of opi-
oid analgesics, stimulants or tranquilizers met criteria for
abuse or dependence. Reported rates of abuse and depen-
dence among these nonmedical users are markedly higher
than those seen in the population as a whole [4••].

Other interesting findings that emerge from these data
are the background and demographic differences seen
between the group of nonmedical users of opioid analge-
sics, stimulants, or tranquilizers versus persons who used
only illegal drugs. Those who used prescription drugs non-
medically, as compared with those who used only illicit
drugs, were more likely to be Caucasian, male, to have
abused alcohol in the past month, used cocaine or heroin
within the past year, and to have used needles to inject
drugs. Consistent with these findings, nonmedical users of
these prescribed drugs also were more likely to have
received treatment for alcohol or drug-related problems.
These results suggest that these nonmedical users of pre-
scription drugs have a comparatively more serious drug
problem than users of illicit substances only.

Notably, the gender distribution of nonmedical users
was almost evenly divided, with approximately half being
female and half male, a finding different from that in most
studies of illegal drug users where two thirds or three
quarters of the subjects are male. This gender difference
may reflect easier access to prescription drugs by females.
Females are more likely than males to receive prescriptions
for these medications, and therefore have easier access
to these drugs. Other studies have suggested that females
have a higher rate of nonmedical use of these types of med-
ications overall [33,34,35•]. However, research focused
exclusively on young adults indicates that young males are

more likely to use these medications nonmedically and to
divert them [11].

In this study, we focused on only one of the national
surveys available to evaluate nonmedical use of prescrip-
tion drugs and illicit substances. Other sources of national
data on prescription drug abuse and its health-related con-
sequences include Monitoring the Future, the Drug Abuse
Warning Network, the Treatment Episode Dataset, and the
Toxic Exposure Surveillance System. However, the NSDUH
is the largest nationally representative survey of individuals
aged 12 years and older, and is unique in that it provides
detailed demographic information and data on overall use,
drug classes, specific products, and the relative prevalence
of abuse and dependence among major drug classes. Preva-
lence and incidence estimates derived from NSDUH data
are conservative in that they exclude certain populations,
such as people who are institutionalized, homeless, or on
active military duty, groups known to be at high risk for
substance use disorders. In addition, in comparison with
surveys that are administered outside the home setting,
such as Monitoring the Future [36], adolescent participants,
who are represented in the NSDUH, are more likely to
underreport illicit behaviors [37•].

Conclusions
Any ultimate solution to the twin problems of abuse and
diversion of prescribed medications must involve reducing
the demand for nonmedical use of these substances. Given
the complexity of the behaviors involved, no single inter-
vention is likely to be effective. Rather, to be successful,
interventions must be multifaceted and involve collabora-
tion among various parties, including the general public,
law enforcement, regulators, legislators, educators, health
care professionals, patients, and industry. In addition, the
success of any demand reduction strategy also depends on
expanding the availability of affordable drug treatment
options, a consideration that has been notably absent from
policy initiatives over the past decade. Another viable
approach is to educate individuals concerning the adverse
effects associated with the abuse or nonmedical use of
drugs. This tactic, which has been shown to be effective in
the context of cigarette smoking, may deter those contem-
plating drug experimentation in addition to more estab-
lished users. Increasing the prevalence and quality of
demand reduction strategies, while expanding the array of
available drug abuse treatment options is a promising strat-
egy for reducing the nonmedical use of prescription medi-
cations, and is one worthy of testing and evaluating in
future research.
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