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Abstract
Misuse of prescription opioid medications has continued as a major public health problem in the
United States. Review of major epidemiologic data bases shows that the prevalence of opioid
misuse rose markedly through the 1990’s and the early part of the current decade. In this same
period of time the number of prescriptions for chronic non-cancer pain increased markedly, and
the intersection of these two public health problems remains a concern. Further, despite some
leveling off of the overall rate of prescription opioid misuse in the past several years, surveillance
data show high and increasing mortality associated with these drugs. Analysis of the 2006
National Survey of Drug Use and Health indicates the increasing prevalence of prescription opioid
misuse is associated more with an increase in the general availability of these medications than
misuse of the medications by those who were directly prescribed them. National Institute on Drug
Abuse initiatives to address the prescription opioid problem include programs to stimulate
research in the basic and clinical sciences, and education of physicians and other health personnel.
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I. INTRODUCTION
Misuse of opioids in the United States is well described in anecdotal reports dating back to
the 19th century (Musto 1999; Katz 2007). The misuse of prescription medications of all
types was documented in the first American epidemiologic survey, which was completed in
New York State in 1970. Since that time, survey data indicate different drugs cycled in and
out of favor until the late 1990’s. At that time, all the major epidemiologic surveys
documented a high prevalence rate of prescription opioid misuse (Colliver JD, 2006;
Compton & Volkow, 2006a, 2006b; Zacny et al., 2003). Since the 1990’s, the rates of
prescription opioid misuse have remained high, and many initiatives have recently emerged
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to better understand and address the problem. (Cicero & Inciardi, 2005; Cicero, Inciardi, et
al., 2005; Cicero, Inciardi, & Munoz, 2005; Cicero, Inciardi, & Surratt, 2007; Colliver JD,
2006; Compton & Volkow, 2006b; Huang et al., 2006; Zacny et al., 2003).

This paper for the Special Edition “Perspectives on Prescription Drug Abuse and Relief of
Pain for 2008” is a follow-up to an article by Compton and Volkow (2006b) concerning the
major increase in opioid analgesic misuse and abuse in the United States and addresses some
of the questions posed in that paper. This article updates the field on the current state of
prescription opioid misuse by merging findings from various large-scale clinical and
epidemiological databases. The strengths, weaknesses, and different methodological
frameworks used to collect this data are examined. In addition, increases in the treatment of
non-cancer pain are suggested as the most significant contributor to the increased
availability of opioid medications and may be the main factor responsible for the
prescription opioid misuse problem.

II. Epidemiology of Prescription Opioid Misuse
A. Terminology and Prevalence

Current literature regarding prescription opioid misuse is hampered by the lack of
standardized definitions for the terms “misuse” and “abuse” and the idiosyncratic ways in
which these terms are used (Compton & Volkow, 2006b), rendering it difficult to
statistically combine and compare epidemiologic studies. For our purposes, we will use the
definitions published in the NIDA “Research Report Series-Prescription Drugs: Abuse and
Addiction” which defines prescription drug misuse as “taking a medication in a manner
other than that prescribed or for a different condition than that for which the medication is
prescribed” and prescription drug abuse as “the intentional misuse of a medication outside of
the normally accepted standards of its use”. Other definitions of these terms were developed
by an expert panel consisting of members from the American Society of Addiction
Medicine, the American Academy of Pain Medicine, and the American Pain Society. The
definitions they developed for misuse is “Use of a medication (for a medical purpose) other
than as directed or indicated, whether willful or unintentional, and whether harm results or
not” and for prescription opioid abuse: “Any use of an illegal drug, and the intentional self-
administration of a medication for a nonmedical purpose such as altering one’s state of
consciousness, e.g. getting high” (Katz, Adams, & Chilcoat 2007). Abuse and dependence
are also defined by the Diagnostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-IV) (American Psychiatric Association, 1994). The DSM-IV definition of substance
abuse is a “maladaptive pattern of substance use, leading to clinically significant impairment
or distress, as manifested by one or more of the following, occurring within a 12-month
period: 1) recurrent substance use resulting in a failure to fulfill major obligations at work,
school, or home; 2) recurrent substance use in situations in which it is physically hazardous;
3) recurrent substance-related legal problems; or 4) continued substance use despite having
persistent or recurrent social or interpersonal problems caused or exacerbated by the effects
of the substance.” The DSM-IV defines substance dependence as a cluster of three or more
of the following symptoms clustering during a 12-month period: 1) tolerance to the effects
of a substance; 2) withdrawal upon abrupt cessation; 3) using larger amounts than intended;
4) efforts to control or cut down use; 5) spending a great deal of time on the substance; 6)
limiting social, occupational or recreational activities because of substance use; 7) use
despite psychological or physical problems from the substance.

Additional difficulties arise when defining misuse, abuse and dependence in patients with
pain conditions. For example, a person taking prescription opioid medication as directed
already meets two of the DSM-IV criteria for an opioid dependence disorder due solely to
the development of tolerance and physical dependence (withdrawal). On the other hand, a
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person developing addiction might be overlooked because the legal, social, and occupational
criteria for dependence would manifest themselves less frequently in a person receiving their
opioids by way of a legal and socially sanctioned mechanism (i.e., a prescription). To
address this problem, three of the leading organizations in pain and addiction medicine have
developed a consensus statement regarding the presenting symptoms of addiction in patients
prescribed long-term opioids for chronic pain (American Pain Society, 2001). Addictive
symptoms include one or more of the following: 1) impaired control regarding the use of the
drug; 2) compulsive drug use; 3) continued drug use despite consequences; 4) unmanageable
drug craving.

The term used most in this paper is “misuse”. This term encompasses prescription opioid use
ranging from one time use of a prescription opioid not sanctioned by a physician, to extreme
cases of abuse and addiction. We realize that misuse, abuse and addiction are conceptually
and diagnostically separate and distinct (Grant et al., 2007), so we will use misuse as our
“umbrella” term because it is not possible to have abuse or addiction without it. It is
important to note that the studies and research articles referenced refer to all of these terms,
thus making comparisons difficult. For that reason, when referring to other publications, the
terms used by those authors are sometimes used to maintain consistency with the original.

Overall, following a period of apparent increases in the 1990’s, the epidemiologic data over
the last three to four years shows a steady, high prevalence of prescription opioid misuse in
the United States (Substance Abuse and Mental Health Services Administration, 2007;
Johnston, et al., 2008). International prevalence data detailed below are now increasingly
available, and show similar trends and concerning levels of misuse (International Narcotics
Control Board, 2007). The epidemiologic data have been gathered using different
methodologies compounding the problems of comparability between studies; however, an
advantage is that trends are broadly consistent across surveys despite different methods,
providing cross-validation of the findings.

1. National Survey on Drug Use and Health (NSDUH) (Substance Abuse and
Mental Health Services Administration, 2007a)—The NSDUH ascertains drug use
patterns of a nationally representative sample of over 67,000, non-institutionalized
individuals ages twelve and older. The section of NSDUH on “pain relievers” states that
“over the counter” medications should not be included by the respondent, and that the
questions pertain to the use “of any form of prescription pain relievers that were not
prescribed for you or that you took only for the experience or feeling they caused.”
According to the NSDUH, an estimated 5.2 million persons age 12 and over were current
nonmedical users of prescription pain relievers in 2006, which is 2.1 percent of the
population. This rate has been statistically unchanged since 2002. The numbers of
individuals using all psychotherapeutics (pain relievers, sedatives, and stimulants) can be
seen below (Figure 1) (Substance Abuse and Mental Health Services Administration,
2007a).

Combined data from 2002 to 2005 indicate that an annual average of 4.8 percent of persons
aged 12 or older (11.4 million persons) used a prescription pain reliever nonmedically in the
12 months prior to the survey. Data from NSDUH 2002 to 2005 also indicate that an annual
average of 57.7 percent of persons who first used prescription pain relievers nonmedically in
the past year used hydrocodone products, and 21.7 percent used oxycodone products.
Although male and female past-year initiates had similar rates of nonmedical use of
oxycodone products (22.9 and 20.8 percent, respectively), male recent initiates were more
likely than their female counterparts to have used hydrocodone products nonmedically (61.4
vs. 54.9 percent). Among persons who initiated nonmedical use of pain relievers in the past
year, young adults aged 18 to 25 were more likely than their counterparts aged 12 to 17 or
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aged 35 to 49 to have used oxycodone products (27.4 vs. 20.3 and 14.9 percent) (Substance
Abuse and Mental Health Services Administration, 2007b).

Of particular concern is that more persons age 12 and over initiated misuse of pain relievers
(2.2 million) than any other illicit substance. By comparison, 2.1 million started using
marijuana in the year prior to the interview (Figure 2) (Substance Abuse and Mental Health
Services Administration, 2007c).

Perhaps the most interesting new fact from the recent NSDUH survey relates to the source
of pain relievers that were misused. According to the 2006 NSDUH, 55.7% of those who
misused pain relievers said they received their medication from friends and family and 80.7
percent of these individuals reported the friend or relative had obtained the drugs from just
one doctor. Only 3.9% reported obtaining the drug from a drug dealer or stranger and only
0.1% reported buying the drug from the internet (Figure 3). A small study conducted in
Miami (Inciardi; Surratt; Kurtz; & Cicero, 2007) also found a low percentage of misusers
obtaining medications from the internet.

2. Monitoring the Future (MTF), (Johnston et al., 2008)—The MTF is a series of
large, annual surveys of nationally representative samples of public and private secondary
school students throughout the coterminous United States. The study has been conducted
with 12th graders since 1975 and 8th and 10th graders since 1991. In 2007, about 48,500
students from over 400 secondary schools participated in the survey.

MTF queries students about their use of prescription drugs while reminding them not to
include medication prescribed by physicians. Among the 12th graders, annual prevalence
rates for opioids increased substantially between 1990 to 2002, but have leveled off since
2003, and currently stand at about 9.0% (Figure 4) (Johnston et al., 2008). Considering one
specific drug, reports of OxyContin use increased steadily among 12th graders from when it
was first measured in 2002 until 2005, with annual prevalence rising from 4.0% to 5.5%,
before dropping back to 4.3% in 2006 and 5.2% in 2007 (Johnston et al. 2008). The 8th and
10th grade students had a lower, but nonetheless concerning, level of past-year OxyContin
use (1.8% and 3.9% past year prevalence respectively in 2007) (Johnston et al., 2008).

3. Drug Abuse Warning Network, 2005 (DAWN), Substance Abuse and Mental
Health Services Administration (Substance Abuse and Mental Health
Administration, 2007d)—The 2005 DAWN, the “New Dawn”, is a public health
surveillance system that monitors drug-related hospital emergency department (ED) visits
and drug-related deaths from a sample of Emergency Departments (ED) and medical
examiners in select metropolitan areas. DAWN collects information by a chart-review
process of patients admitted to participating hospitals for “any ED visit related to recent
drug use”. The numbers of ED visits associated with drug misuse are placed in 3 categories:
illicit drug use, under-age use of alcohol, and nonmedical use of pharmaceuticals. To be
categorized as a DAWN case, the relationship between the ED visit and the drug use need
not be causal; the drug needs only to be implicated in the visit. This approach accommodates
cases where one or more drugs were involved but may or may not have directly caused the
condition generating the ED visit, but at the same time avoids inclusion of current
medications that are unrelated (Substance Abuse and Mental Health Administration, 2007d).

The initial DAWN surveillance system operated from 1994 to 2002, gathering data from
1995 up to and including 2002. DAWN data show that “drug-related” ED visits involving
prescription opioids increased every year in this period from 42,857 to 108,320 ED visits,
representing a 153% increase (Substance Abuse and Mental Health Administration, 2004).
In 2002, prescription opioids represented 16% of total drug-related ED visits; with
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hydrocodone and oxycodone the most frequently mentioned opioids. Dependence was the
most frequently mentioned motive underlying drug-related ED visits involving narcotic
analgesics (47%).

The methodology for this survey changed in 2003, making comparisons before and after that
date impossible. Over 1.4 million ED visits in 2005 were associated with drug misuse/abuse.
Nonmedical use of pharmaceuticals was involved in nearly 600,000 of these ED visits. Of
these visits, 33% involved opiates/opioids, and this was the largest single class of drugs
represented. It is estimated that over 135,000 ED visits involved opiates/opioids. The most
frequently listed opiates/opioids were hydrocodone products (37.8% of opiates/opioids),
oxycodone products (31.6%), and methadone (30.4%) (Substance Abuse and Mental Health
Administration, 2007d).

The mortality data collected by DAWN from the medical examiner system show an increase
in deaths from prescription opioids over the years 1995 to 2002 in the metropolitan areas
surveyed. Although these data are not representative of the United States population, they
are useful for trend analysis in those areas surveyed (Substance Abuse and Mental Health
Administration, 2004b).

4. Treatment Episode Data Set (TEDS), (Substance Abuse and Mental Health
Services Administration, 2007e)—The (TEDS) system includes records for some 1.5
million substance abuse treatment admissions annually. While TEDS does not represent the
total national demand for substance abuse treatment, it does comprise a significant
proportion of all admissions for substance abuse treatment. In general, facilities reporting to
TEDS receive some Federal or state funds to provide treatment services. For the United
States as a whole, admissions for opiates other than heroin surged from 16,121 in 1995 to
67,887 in 2005, a 321% increase. By contrast, heroin admissions rose by only 12% during
that same time period (from 227,989 to 254,345). Furthermore, the percentage of total
admissions for heroin increased from 13.6% in 1995 to 13.8% in 2005, while opiates other
than heroin increased from 2.0% in 1995 to 7.4% of all treatment admissions in 2005
(Substance Abuse and Mental Health Services Administration, 2007e).

5. Adverse Events Reporting System, (AERS) (United States Food and Drug
Administration, 2007) and National Vital Statistics (Paulozzi, 2007)—The AERS
is a computerized information database operated by the United States Food and Drug
Administration (FDA) since 1998. The system is designed to support the FDA’s post-
marketing safety surveillance program for all approved drug and therapeutic biologic
products. The data come from two sources: the FDA receives adverse drug reaction reports
from manufacturers as required by Federal regulation, and health care professionals and
consumers send reports voluntarily through the Med Watch program. The reports in AERS
are evaluated by clinical reviewers to detect safety signals and to monitor drug safety. This
analysis forms the basis for further epidemiological studies when appropriate (United States
Food and Drug Administration, 2007).

AER data from 1998 to 2005 show that 7 of the most frequent drugs suspected in death and
serious nonfatal outcomes were pain medications. The overall relative increase for deaths
caused by prescription medications of all types was 4 times faster than the growth in total
US outpatient prescriptions, with opioid analgesics representing the largest percentage of
this increase, as described in a publication by Moore, Cohen, & Furberg (2007). These
findings are further confirmed by evaluation of drug –related mortality using death
certificate data obtained from additional sources, which showed the largest percentage
increases in prescription medication deaths between 1999 and 2003 was due to the
prescription opioid methadone (275% increase), which has been increasingly prescribed for
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chronic pain during that time (Wysowski, 2007). A recent study by Paulozzi (2007) using
data from the National Vital Statistics system, has shown that, between 1999 and 2002, the
number of deaths due to prescription opioids increased 91.2%, while heroin and cocaine
deaths increased 12.4% and 22.8%, respectively..

6. International—The international community has also seen an increase in reports about
prescription opioid misuse. The International Narcotics Control Board (INCB) of the World
Health Organization and United Nation, published in their Annual Report (International
Narcotics Control Board, 2007) that prescription drug abuse is a major problem in the
United States, Canada, and Mexico, and that, worldwide, prescription drug misuse was
expected to exceed illicit drug use by 2007. Researchers have found that prescription opioids
have replaced heroin as the most prevalent opioid in a longitudinal multi-site study of
injection and non-injection drug users from around Canada (Fischer, et al. 2006). As in the
United States, the Canadian researchers also reported that most individuals misusing
prescription opioids stated they obtained them directly from the medical system, or
indirectly from friends or relatives. A longitudinal cohort study of German youth showed
similar rates of prescription opioid misuse as found in the United States, though direct
United States-European comparisons are difficult because of methodological issues
(Perkonigg et al., 2006). For example, single-ingredient hydrocodone (Dicodid™; Abbott,
Wiesbaden, Germany) is prescribed for comparatively less common disorders in Europe,
(i.e. for severe cough symptoms such as in chronic lung diseases or broncoscopy
procedures) (Martindale: The Complete Drug Reference, 2007, Winkler, Mueller et al.,
2007). Therefore, the high rate of misuse of this medication in the United States, where it is
widely prescribed for many pain conditions, is not comparable to the misuse rates in Europe,
where it is prescribed comparatively rarely. Lastly, mainland China reports a 16-fold
increase of registered drug users from 1990 to 2004. Heroin remains the most common
opioid used, however, polydrug use with prescription opioids was also common (Liu, Lian,
& Zhao, 2006).

In summary, available data show an epidemic of prescription opioid misuse and
consequences building in the United States over the decade of the 1990’s and in the current
decade. Recently, prescription opioids replaced marijuana as the substance with the most
new initiates (Substance Abuse and Mental Health Services Administration, 2007). Perhaps
most concerning are the new data showing high and increasing rates of mortality associated
with prescription opioids (United States Food and Drug Administration, 2007; Paulozzi,
2007).

B. Demographics
1. Age and gender as related to prescription opioid misuse and chronic pain—
Substance misuse is generally a disease of the young. NSDUH data from 2006, report
approximately 5.2 million persons in the United States ages 12 or older were current (last 30
days) nonmedical users of prescription pain relievers. Misuse of these substances was most
prevalent in young adults (ages 18–25), followed by adolescents (ages 12–17) and adults
(ages 26+) (Substance Abuse and Mental Health Services Administration, 2007). However,
because prescription opioid use is so tied to chronic pain, when studying subgroups of
individuals with chronic pain, opioid use has been reported to increase with age (Luo,
Pietrobon, & Hey, 2004). Even though the use of prescription opioids increases as patients
with chronic pain age, there are indications that risk of misuse may decline with increasing
age in this group of chronic pain patients prescribed opioids (Webster, 2005).

Another significant difference between prescription opioid misuse and illicit drug abuse is
the greater nonmedical use of opioids by adolescent females (Boyd, 2006). This study also
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showed the motive for use of prescription opioids was more consistent with a therapeutic
indication (79%) than for other prescription medication misuse. It was also shown that those
who self medicate for pain, as compared to the group that endorsed other reasons of misuse,
are also more likely to have lower Drug Abuse Screening Test Scores (DAST) scores, lower
marijuana use, and lower alcohol use.

In a review of 11 studies of working and community populations, Wijnhoven found women
reported a higher prevalence of musculoskeletal pain than men; this was consistent with his
findings showing a prevalence rate of pain for women greater than men in most anatomic
pain sites studied (2006). This and other factors contribute to the significantly greater
exposure to prescription opioids that women face (Simoni-Wastila, 2000) and to the higher
rates of prescription opioid misuse among women in data from the 1991 National Household
Survey on Drug Abuse, based on a sample of 3185 persons (Simoni-Wastila, Ritter,
Strickler, 2004). However, analyses of data from more recent national studies, the National
Epidemiologic Survey on Alcohol and Related Conditions 2002 (Huang, 2006), and the
NSDUH 2007 (Substance Abuse and Mental Health Services Administration, 2007) show
that men generally have a higher prevalence rate of prescription opioid misuse than women.

2. Location of Residence, urban/rural as related to prescription opioid abuse
and chronic pain—Substance abuse treatment admissions data show an increasing
proportion of patients reporting primary prescription opioid abuse from rural areas
(Substance Abuse and Mental Health Administration, 2007). Rural areas may be more
susceptible to problems associated with prescription opioids due to a number of factors
including: the greater social acceptability of a “legal” product; the reduced availability of
low cost heroin in rural areas; and the long history of rural prescription drug abuse of all
types (Cicero, et al., 2007). The increasing prevalence in rural areas may also be associated
with chronic pain and its relationship to disability claims. Depressed economic conditions in
certain rural areas result in a situation of “secondary gain”; where an individuals would
rather claim reduced disability payments or other forms of economic compensation, which
reinforces the chronic pain state, rather than work at an unpleasant job, or risk
unemployment (Fishbain, Rosomoff, Cutler, & Rosomoff, 1995; Fishbain, Rosomoff,
Cutler, & Steele-Rosomoff, 1995; Rosomoff, Fishbain, Cutler, & Steele-Rosomoff, 1995).
There are some indications that prescription opioid misuse is spreading to inner-city areas
also (Vivian, et al., 2005).

III. ASSOCIATION OF CHRONIC NON-CANCER PAIN to PRESCRIPTION
OPIOID MISUSE
A. Chronic Non-Cancer Pain

1. Definition, Background, and History—The most widely accepted definition of
chronic pain is: “Pain persisting more than 90 days beyond the period of injury”
(International Association for the Study of Pain, 1986). However, there is no objective
measurement of pain, and psychological variables play a great role in pain perception. An
unanswered question results from the lack of an objective measure of pain; that is, whether
chronic pain persisting without anatomic or physiologic correlates responds differently to
opioid treatment than chronic pain that is correlated to objective abnormalities. Specifically,
should opioids be given to a patient with a complaint of chronic non-cancer pain, without
anatomic or physiologic correlates? Research indicates abnormal drug-seeking behavior was
not seen when long-term opioids were used for post-herpetic neuralgia, phantom limb pain,
chronic spinal pain, and pain of mixed but well defined origin (Collett 1998). However this
was not a prospective study, but a review of a number of published papers. Less is known
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regarding patients with somatoform disorder, somatization disorder, and pain with
psychiatric comorbidity, and pain with substance abuse comorbidity.

Chronic pain and disability conditions are extremely prevalent in the United States (National
Center for Health Statistics, 2007). This has lead the United States Congress to designate the
years 2001 to 2010 the “Decade of Pain Research and Control” (American Pain Society,
2008) A recent Centers for Disease Control report stated that 26% of all adult Americans
had pain lasting over twenty-four hours in the past month prior to the study interview.
(National Center for Health Statistics, 2007) These numbers are consistent with the WHO
Collaborative Study of Psychological Problems in General Health Care, which found 22% of
patients had pain persisting 6 months or more in the year preceding the study interview
(Gureje, et al., 1998). Similar chronic pain prevalence numbers were also found in data
reported from single country studies done in the United States (25% reported one day of
pain in the last 30), Australia (17% of men and 20% of women reported 3 months of pain in
the last 6 months), and Denmark (19% reported pain lasting 6 months or more) (Strine et al.,
2005, Blythe et al. 2001; Erickson et al., 2003). Pain is the most common symptom of
people presenting for medical care (Stewart et al., 2003) and back pain in particular has been
reported to be the second leading reason people seek medical care in the United States
(Gureje et al., 1998). Pain is most often thought of as a symptom of disease. However, in its
own right, pain is a condition which may causes injury to various organ systems, resulting in
decreased quality of life, decreased longevity, and increased coronary heart disease, and for
that reason requires attention and treatment (Stewart et al., 2003; Zhu et al., 2007).

The use of opioids for acute pain is a well accepted principle of medicine. However the
indications for the use of opioids for chronic non-cancer pain are based on generally small
clinical trials or are not uniformly accepted (Ballantyne & Mao, 2003; Martell et al., 2007).
The current complex situation has evolved in the years after World War Two. At that time,
there was a great hesitancy, and many prohibitions, surrounding the use of opioids. This was
true even with cancer pain. The efficacy and safety of opioids for chronic cancer pain
became apparent in the 1970’s and 1980’s (World Health Organization, 1986). The
successful use of opioids for chronic cancer pain, led to exploring their use in chronic
noncancer pain. A seminal paper by Portenoy and Foley (1986) advocated the use of opioids
in cases of intractable pain in patients with no history of substance abuse. This paper of 38
cases encouraged many other similar reports; however, all have small sample sizes with
short follow-up periods (Ciccone et al., 2000; Merry, Schug, Richards, & Large, 1991;
Schofferman, 1993, 1999; Schug, Merry, & Acland, 1991; Zenz, Strumpf, & Tryba, 1992).
Further, the use of opioids for chronic non-malignant pain proved more problematic as time
progressed (Portenoy, 2004).

The problems that developed with chronic opioid use, including prescription opioid misuse,
eventually resulted in an overarching concept of the need for “balance” (World Health
Organization 2000). Opioids are effective and indispensable and must be available to relieve
pain and suffering, but they also have a potential for misuse and must be controlled. This
principle is found in The Controlled Substances Act of 1970, which provides the legal
authority to the United States Attorney General to regulate opioid use, and is also clearly
enumerated in the policy statements of numerous public and private organizations the world
over (Zenz, 1993; Blengini, 2003) The situation of balance, where the greatest amount of
suffering from chronic noncancer pain is relieved with the least amount of suffering caused
by opioid abuse, is difficult to achieve. Despite widespread public and professional
attention, and other efforts at control, prescription opioid abuse remains a significant
problem in the United States and other countries around the world.
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2. Opioid Effectiveness in Treating Chronic Non-Cancer Pain—The next point to
consider is the effectiveness of the increased treatment of chronic non-cancer pain. In a
recent systematic review of the literature Martell 2007 confirms earlier literature reviews
(Ballantyne & Mao, 2003; Von Korff, 2004) that fail to show evidence that long term opioid
administration reduces pain or improves functioning.

In fact, an increasing body of evidence is developing from both animal and human studies
regarding the development of hyperalgesia as a result of chronic opioid administration (Mao,
2002, 2004, 2006). The scientific evidence base is far from complete however, chronic
opioid administration results in tolerance, which in turn may be partially responsible on a
cellular level for dependence and addiction. Tolerance is a well recognized side effect of
opioid administration, as is heightened pain sensitivity during opioid withdrawal in both
animals and humans. These changes may indicate that neural plasticity is responsible for
tolerance and the development of a pro-nocioceptive mechanism in the nervous system that
counters the effect of the administered opioid. Both of these processes together could not
only decrease the opioid effect, but cause a hyperalgesic response (Mao, 2002, 2004, 2006),
but further research is required in this area to confirm these findings and more extensively
relate them to the human clinical condition. In one preliminary study in this area; patients
with chronic pain who detoxified from prescription opioids, less pain was reported after
detoxification than when on the opioid medication at the time of admission (Miller, Swiney,
& Barkin, 2006).

Despite the numerous well known problems inherent with opioid medications, non-opioid
medications also carry significant risks including gastrointestinal dysfunction and bleeding,
renal impairment, and cardiovascular and central nervous system risks (Ashburn, and Staats,
1999). Therefore, opiophobia (the fear of prescribing opioid medication on the part of
physicians, or the exaggerated fear that taking these medications will result in addiction on
the part of patients) can cause increased suffering and increased medical risks to millions of
Americans (National Institute on Drug Abuse, 2008).

3. Association of Chronic Non-Cancer Pain with Misuse—A large number of
opioid prescriptions are written for the treatment of chronic non-cancer pain. In an oft-
quoted study, the percentage of opioids prescribed for musculoskeletal pain doubled from
1980 to 2000 from 8% to 16% (Caudill-Slosberg, Schwartz, & Woloshin, 2004). This is
consistent with a 90% increase in use of prescription opioids between 1997–2000 (ARCOS,
2007). This increase in number of opioid prescriptions parallels increases in the prevalence
of the treatment of chronic noncancer pain (Gilson, et al., 2005; Gilson, et al., 2004;
Joranson, et al., 2000).

The risk associated with the increased treatment of chronic non-cancer pain with
prescription opioids must also be considered. It is the unfortunate fact that some patients
exposed to chronic opioids will misuse them. Estimates of developing addictive behaviors
around their prescription opioids vary from 4% (Adams et al., 2001) to 31% (Reid et al.,
2002). The rates of misuse vary widely because of the definitions of misuse applied and
differences in patient populations. Adams reported the lowest misuse rate and used opioid
contracts with 41% of the patients. In one of the few prospective cohort studies of predictors
of opioid misuse in chronic pain patients, 32% were found to misuse their opioid
medications, and the predictors of this misuse were found to be younger age, past cocaine or
alcohol abuse, and drug or DUI conviction (Ives et al., 2006).

The metric most often used to track prescription opioid medication misuse is the absolute
number of cases of misuse. This treats prescription opioid medication differently than other
medications where a risk-benefit assessment, rather than the sheer volume of adverse events,
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is used to assess the “risk” of a drug. The risk-benefit ratio, or therapeutic index, is
expressed as the rate at which an adverse event occurs, which in turn is the number of
adverse events divided by the number of people using the drug therapeutically. This has
significant policy implications regarding assessing a medications “risk” and subsequent
controlled substance scheduling. In a recent analysis of the problem of assessing an opioid
medications risk (Cicero, Surratt et al., 2007), it was shown that there is an excellent
correlation between the therapeutic exposure to opioid medications and the risk of abuse.
This in turn suggests that a ratio is a better indicator of misuse because it will not be subject
to shifts in the absolute numbers. The therapeutic index is the rate used by the
pharmaceutical industry and regulatory agencies for reporting adverse events of medication,
in this case misuse, and may provide the best indicator of a risk-benefit ratio. For example,
the authors found that when calculated as cases of misuse per 100,000 population,
hydrocodone was as highly misused as any other drug studied (e.g. extended release
oxycodone) but when calculated with a ratio of cases of misuse/1000 therapeutic
prescriptions, hydrocodone falls to the lower end of the risk spectrum.

B. Cancer Pain Treatment
Cancer patients are another patient group with increased use of prescription opioids (World
Health Organization, 2000). Much of the enthusiasm for the long-term opioid treatment of
chronic noncancer pain was based on the success of opioid treatment for cancer pain in the
1970’s and 1980’s. In the 1970’s and 1980’s, when cancer was often a fulminate disease and
little attention was given to patient function. Fortunately, the prognosis for survival with
many types of cancer has improved. In many cases cancer should be considered a chronic
illness with periods of long remission, rather than an end-of-life event. This shift
necessitates re-examination of the risk of prescription opioids. Reevaluation of the long-term
high-dose administration of opioids with a cancer diagnosis should be considered relative to
the survivability of the cancer (Ballantyne, 2003, 2007).

It can be seen that over the last twenty years, the two significant public health problems of
chronic pain and opioid misuse have converged. This is a complex issue. The treatment of
one problem, chronic non-cancer pain, is associated with the increased risk of prescription
opioid misuse. By clarifying the association of prescription opioid misuse and chronic
noncancer pain, possible new approaches for the treatment of these problems as well as
future research directions may become more apparent.

IV. National Institute on Drug Abuse (NIDA) Initiatives and Prescription
Opioid Abuse

When used properly, opioid analgesics have the potential to relieve pain and suffering, even
in those with a history of substance abuse. However, as with other drugs of abuse, the use of
prescription opioids can lead to misuse and addiction. The National Institute on Drug Abuse
has undertaken a number of initiatives to facilitate the development of science that will
inform medical professionals, policy makers, and the public health community about the
proper use of prescription opioids and the treatment of opioid addiction.

A robust portfolio of research addressing prescription opioid misuse has been funded by
NIDA. These studies span the range from basic science to treatment and services research. A
recent initiative focused on the problem of prescription opioid use and the treatment of pain
(National Institute in Drug Abuse 2008b). Funded grants include human and animal studies
across different scientific disciplines including clinical neurobiology, genetics, molecular
biology, prevention, treatment, and services research. This research may help us address
important questions including: determining differences in addiction potential among patients
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being treated for chronic pain; uncovering mechanisms of hyperalgesia with sustained
opioid treatment; and understanding the basic mechanisms involved in pain and how their
interaction with prescription opioids influences addiction potential.

In addition, NIDA continues to encourage applications on prescription opioid misuse
through an on-going funding announcement reissued in early 2008 (National Institute in
Drug Abuse, 2008c) Some of the objectives of this initiative include: research to determine
how the misuse of prescription drugs—particularly by pregnant women, children, and
adolescents—might increase the lifetime risk of substance abuse and addiction; animal
models to probe the effects of prescription opioids on neurobiological, neurochemical, and
neurobehavioral processes; determining the health consequences of prescription opioid drug
abuse and the underlying pathophysiology in diverse populations (for example, people with
HIV/AIDS and other infectious diseases, adolescents, the elderly, and women); studies that
develop and evaluate treatment approaches that maintain abstinence from prescription
opioid drug misuse and prevent relapse; and research that adapts existing, or develops new
and innovative treatments.

The Clinical Trials Network of NIDA is sponsoring the first large-scale multi-site national-
level study on the treatment of addiction to prescription pain medication. This study tests the
effectiveness of buprenorphine/naloxone tablets, along with different models of drug
counseling, in patients addicted to prescription opioids (National Institute on Drug Abuse,
2008d). Participants include individuals who take prescription opioids for mild to moderate
pain and have become addicted, as well as those who misuse opioids for nonmedical
reasons. This study is significant because most research on treatment for opioid addiction
has been done with patients addicted to heroin, not prescription drugs. In addition, this study
may help determine if patients who become addicted to prescription opioids in the course of
treatment for pain will respond differently to intervention than those who become addicted
from recreational use.

To promote small business, the Federal government has instituted a program of awarding
Small Business Innovation Research (SBIR) and Technology Transfer (STTR) grants and
contracts (National Institute on Drug Abuse, 2008e). Through this mechanism, projects have
been funded exploring the use of technology to manage pain in minority populations and
developing screening and diagnostic tools physicians use to assess the potential for
prescription opioid drug abuse in their patients.

NIDA has also sponsored activities to inform the public and medical community about the
problem of prescription opioid misuse. Basic facts and research findings on prescription
opioids can be found on the NIDA website. Last year, NIDA sponsored a 2-day meeting
(March 4–5, 2007) held in conjunction with the American Medical Association and NIH
Pain Consortium, with over 500 medical professionals, scientific researchers, and interested
members of the public (National Institute on Drug Abuse, 2008f). Presenters discussed the
science behind opioid addiction, adolescent misuse of opioids, benefits of opioid use when
prescribed for cancer pain, development of a newer generation of pain relievers devoid of
tolerance or dependence, real-time functional magnetic resonance imaging as a tool to allow
patients to better manage their own pain, and other topics. This meeting provided a unique
opportunity for the practice and research communities to dialogue about the problems of
prescription opioid abuse and new areas of research.

Ongoing studies supported by NIDA will build knowledge addressing questions regarding
the long term effect of chronic opioid administration for chronic non-cancer pain, alternative
medications (such as buprenorphine) for use in patients with a history of addiction and
chronic pain, and the role of tolerance and hyperalgesia with chronic opioid administration,
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new receptors that may play a role in pain modulation, novel delivery systems for
medications to lessen abuse potential, and the development of new medications with less
addiction potential.

V. CONCLUSIONS
Review of the major epidemiologic databases show that the prevalence of opioid misuse
rose dramatically through the 1990’s and the early part of the current decade, stabilizing at a
high level over the past few years. Many factors have probably contributed to the increased
prevalence of prescription opioid misuse, including changes in medication formulations,
pharmaceutical industry marketing, and the aging population (Compton & Volkow, 2006b).
However, the situation that has been most associated with prescription opioid misuse is the
increased treatment of chronic non-cancer pain (Ballantyne & Mao, 2003; Caudill-Slosberg
et al., 2004).

The increase in numbers of prescriptions may contribute to misuse by two main
mechanisms. One may be that those prescribed opioids to treat pain have developed a drug
misuse problem. However, only about 20% of misusers report obtaining their prescription
opioids from their own physician (Substance Abuse and Mental Health Administration,
2007). The other mechanism that could explain the way in which the increase in pain
treatment (and the resultant increased prescriptions) could contribute to prescription opioid
misuse is through increased environmental availability of opioid medications. This
mechanism may be responsible for the increased prevalence of prescription opioid misuse.
Considering that 55% of misusers obtain opioids from friends and family and 80% of the
friends and family obtain the medication from a physician, it appears that the majority of the
prescription opioid problem results from increased availability from prescriptions, albeit by
an indirect route. Many or most of these prescriptions are likely from the treatment of acute
and chronic pain. Thus, pain treatment may put some patients at risk for developing misuse
themselves, but it places a larger number of persons at risk of misuse through sharing of
medications with family and friends.

In summary, the greatest factor associated with increasing prevalence of prescription opioid
misuse appears to be the increased environmental exposure. This appears to be in large part
due to the increased number of prescriptions of these medications in the enhanced treatment
of chronic non-cancer pain. Over the last twenty years these two significant public health
problems have converged, and by clarifying the association of chronic non-cancer pain and
prescription opioid misuse, possible new approaches for the prevention and treatment of
these problems, as well as future research directions may become more apparent.

Finally, efforts directed at reducing the problem of prescription opioid misuse should be
carefully evaluated to prevent unintended consequences, specifically the under treatment of
pain of all types. Availability of opioid medications should be maintained for those that have
legitimate medical needs, including those with a history of a substance abuse problem, but
consideration of tolerance, hyperalgesia, and misuse should be part of the prescription
decision.
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Figure 1. Current (last month) Number of Persons Age 12 or Older Misusing Prescription
Medications in the United States in 2006
Source: Substance Abuse and Mental Health Services Administration, 2007.
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Figure 2. Past Year Initiates for Specific Illicit Drugs among Persons Age 12 or Older in the
United States in 2006
Source: Substance Abuse and Mental Health Services Administration, 2007.
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Figure 3. Source of Prescription Pain Relievers 2006 NSDUH
Note: totals may not sum to 100% because of rounding or suppressed estimates are not
shown. 1 The Other category includes the sources: “Wrote Fake Prescription Stole from
Doctor’s Office/Clinic/Hospital/Pharmacy, and Some Other Way”
Source: Substance Abuse and Mental Health Services Administration, 2007.
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Figure 4. Annual Prevalence Rate of Narcotics Other than Heroin from 1975 to 2007
*Beginning in 2002, a revised set of questions on other narcotics use was introduced, in
which Talwin, laudanum, and paregoric were replaced with Vicodin, OxyContin, and
Percocet.
Only data from 12th graders is reported, because authors question validity of data from
younger students for other narcotics category.
Source: Monitoring the Future study, The University of Michigan, 2008.
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