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O

Both chronic pain and prescription opioid abuse are prevalent and continue to exact a heavy
toll on patients, physicians, and society. Individuals with chronic pain and co-occurring
substance use disorders and/or mental health disorders, are at a higher risk for misuse of
prescribed opioids. Opioid abuse and misuse occurs for a variety of reasons, including self
medication, use for reward, compulsive use because of addiction, and diversion for profit.
Treatment approaches that balance treating chronic pain while minimizing risks for opioid
abuse, misuse, and diversion are much needed. The use of chronic opioid therapy for chronic
noncancer pain has increased dramatically in the past 2 decades in conjunction with a marked
increase in the abuse of prescribed opioids and accidental opioid overdoses. Consequently,
a validated screening instrument that provides an effective and rational method of selecting
patients for opioid therapy, predicting risk, and identifying problems once they arise could
be of enormous benefit. Such an instrument could potentially curb the risk of iatrogenic
addiction. Although several screening instruments and strategies have been introduced
in the past decade, there is no single test or instrument that can reliably and accurately
predict patients who are not suitable for opioid therapy or identify those who need increased
vigilance or monitoring during therapy.
At present, screening for opioid abuse includes assessment of premorbid and comorbid
substance abuse; assessment of aberrant drug-related behaviors; risk factor stratification; and
utilization of opioid assessment screening tools. Multiple opioid assessment screening tools
and instruments have been developed by various authors. In addition, urine drug testing,
monitoring of prescribing practices, prescription monitoring programs, opioid treatment
agreements, and utilization of universal precautions are essential. Presently, a combination
of strategies is recommended to stratify risk, identify and understand aberrant drug related
behaviors, and tailor treatments accordingly.
This manuscript will review the current state of knowledge regarding the growing problem
of opioid abuse and misuse; known risk factors; and methods of predicting, assessing,
monitoring, and addressing opioid abuse and misuse in patients with chronic noncancer pain.
Key words: Opioids, misuse, abuse, chronic pain, prevalence, risk assessment, risk
management, drug monitoring, aberrant drug-related behavior
Pain Physician 2012; 15:ES67-ES92

pioids produce both analgesia and euphoria.
The mood altering action of opioids in
addition to the physical dependence and
addictive qualities of this class of drugs encourages
abuse (nonmedical use). Opioid abuse and misuse occurs

for a variety of reasons, including self-medication,
use for reward, compulsive use because of addiction,
and diversion for profit (1-4). Individuals with chronic
pain and co-occurring substance use disorders and/
or mental health disorders, are at higher risk for
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misuse of prescribed opioids (5-43). The increasing use
of opioid analgesics for treating chronic noncancer
pain, and the introduction of high-dose, extendedrelease oral tablet formulations of opioids with good
bioavailability, has increased opportunities for the
illicit use of prescription opioids (1-9,13,17,19-43). Such
use has become a major societal problem, reaching
epidemic proportions; it now exceeds the use of street
narcotics in the United States (1,2,4,44-60). In April 2011,
the White House unveiled a multi-agency plan aimed
at reducing the “epidemic” of prescription drug abuse
in the United States (61). The plan is a collaborative
effort involving agencies of the Departments of Justice,
Health and Human Services (HHS), Veterans Affairs,
Defense, and others. According to the director of the
White House Office of National Drug Control Policy
(ONDCP) this plan “provides a national framework for
reducing prescription drug abuse and the diversion of
prescription drugs for recreational use” (61). Advocacy
for prescribing opioids despite the lack of long-term
effectiveness, unproven standards, and guidelines
with conflicting recommendations, contributes to the
epidemic of opioid abuse (1,4,11,29,35-37,62-76).

1.0 Definitions
The lack of a universally accepted definition or criterion for addiction that arises in the context of chronic
pain treatment with opioid analgesics has hindered
attempts at determining the rates of misuse, abuse,
and iatrogenic addiction in this population (1,2,4,7-

10,30,34,39,41-43,61,71-73,77,78). According to the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV), diagnostic criteria for substance abuse
include tolerance, physical dependence, and 5 additional
behaviors associated with illicit drug use (9,11,13,79). A
problem with this definition is that tolerance and physical dependence are inevitable consequences of chronic
opioid use and therefore irrelevant in the context of
therapeutic opioid use. Hence these 2 criteria cannot
be included to define abuse or addiction during opioid
therapy (13). In addition, when patients receiving prescription opioids display aberrant drug seeking behaviors, distinguishing between individuals who use drugs
illicitly from those who manifest these behaviors due
to uncontrolled pain, anxiety, or fear of withdrawal is
especially challenging (1-4,9,11-14). A consensus document by the American Pain and Addiction Societies
identifies 4 criteria for addiction: impaired control over
drug use, compulsive use, continued use despite harm,
and craving (15). These criteria have not been validated
or tested in large studies according to the principles of
evidence-based medicine (EBM) (80-84). In the era of
multiplying regulations, EBM, comparative effectiveness
research (CER), and ever changing concepts, it is essential to follow proper guidelines and regulations (85-96).
A universally acceptable terminology is vital in improving communication between health care providers and
regulatory and enforcement agencies, which should lead
to improved treatments of pain and addictive disorders,
and reduce health care costs (Table 1) (15-17).

Table 1. Illustration of multiple definitions utilized in clinical practice.

Tolerance
Physical
Dependence
Addiction
Aberrant drugrelated behavior

A state of adaptation manifested by a drug class-specific withdrawal syndrome that can be produced by abrupt
cessation, rapid dose reduction, decreasing blood level of the drug, and/or administration of an antagonist (15).
A primary, chronic, neurobiologic disease with genetic, psychosocial, and environmental factors influencing its
development and manifestations. It is characterized by behaviors that include one or more of the following: impaired
control over drug use, compulsive use, continued use despite harm, and craving (15).
A behavior outside the boundaries of the agreed-on treatment plan which is established as early as possible in the
doctor-patient relationship (16).

Misuse

Use of a medication for nonmedical use, or for reasons other than prescribed (DSM IV TR 2000). Misuse can be
willful or unintentional use of a substance in a manner not consistent with legal or medical guidelines, such as altering
dosing or sharing medicines, which has harmful or potentially harmful consequences. It does not refer to use for mind
altering purposes (17).

Abuse

Misuse with consequences (DSM IV TR 2000). The use of a substance to modify or control mood or state of mind in a
manner that is illegal or harmful to oneself or others. Potentially harmful consequences include accidents or injuries,
blackouts, legal problems, and sexual behavior that increases the risk of human immunodeficiency virus infection (17).

Diversion
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A state of adaptation in which exposure to a drug induces changes that result in a diminution of one or more opioid
effects over time (15).

The intentional transfer of a controlled substance from legitimate distribution and dispensing channels into illegal
channels or obtaining a controlled substance by an illegal method (17).
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2.0 Scope

of the

Problem

The use of chronic opioid therapy (COT) for chronic
noncancer pain (CNCP) has increased dramatically in
the past 2 decades (1-20,62,67). Simultaneously, there
has been a marked increase in the abuse of prescribed
opioids and in accidental opioid overdoses (1,18,4476,83,84,97-105). What led to this crisis? A cultural
shift in the prescribing habits of physicians from being
opioid phobic to prescribing opioids liberally, spurred
by alleged evidence of undertreatment of pain, availability of newer long-acting opioid formulations with
good bioavailability, aggressive marketing techniques
by drug manufacturers, disregard for the lack of longterm effectiveness, biased guidelines developed by authorities, physician ignorance with respect to the abuse
potential of opioids, and promulgation of reassuring
implicit messages by well-meaning “pain experts” that
abuse, addiction, and diversion were not key issues in
the practice of pain medicine, led to an exponential increase in the number of patients who were treated with
opioids (1-4,61-76). As opioid use escalated, so did opioid misuse and its adverse consequences.

2.1 Prevalence
Opioid abuse and dependence among patients on
prescription opioids in the United States may be higher
than expected (1,2). A review of major epidemiologic
databases shows that the prevalence of opioid abuse
climbed sharply through the 1990s and the early part
of the previous decade. In 2009, there were 7.0 million, 2.8% of persons aged 12 or older, who used prescription-type psychotherapeutic drugs nonmedically in
the past month. These estimates were higher than in
2008 (6.2 million or 2.5%), but similar to estimates in
2007 (6.9 million or 2.8%) (1-4,97,106,107). The number of prescriptions for CNCP also increased markedly
in this decade; the intersection of these 2 public health
problems is a serious concern (19). The true incidence
of addiction in opioid-treated chronic pain patients in
the United States is unknown and may be higher than
expected. A large U.S. health care system reported the
rate of opioid abuse to be as high as 26% among outpatients on long-term opioid therapy (98). Another
study estimated possible misuse at 24% of COT recipients in the commercially insured sample and 20% in
the Medicaid sample (20,21). A proactive surveillance
program to monitor and characterize abuse, called the
Research Abuse, Diversion and Addiction Related Surveillance (RADARS) System, discovered that prescription
drug abuse is heavily localized in rural, suburban, and
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small urban areas and that hydrocodone and extended
and immediate release oxycodone are by far the most
widely abused drugs in the country (108). Spiller et al
(22) studied trends among social, geographic, and demographic factors and abuse of select scheduled drugs
and found strong positive trends among the poverty
rate, the unemployment rate, and prescription opioid drug abuse rate. Rates of prescription opioid drug
abuse increased as the poverty rate and the unemployment rate increased consistently over the 4 years of
the study and was strongly influenced by hydrocodone
and methadone abuse rates. The high school graduation rate trend over 4 years was also strongly influenced by the hydrocodone and methadone abuse rate
(22). There were no temporal trends in the abuse and
misuse of prescription drugs associated with weekends
versus weekdays over the 5 year period 2003 through
2007 (23).

2.2 Age and Gender Differences
Results from the 2007 National Survey on Drug Use
and Health (NSDUH) reported increases in the numbers using prescription opioids between 2002 and 2007
from 4.1% to 4.6% in young adults aged 18-25, and
from 1.3% to 1.6% for adults aged 26 years and older
(25). There are important sex differences in prescription opiate abuse. Significantly more men than women
had lifetime (15.9% vs. 11.2%) and past-year (5.9% vs.
4.2%; P < 0.0001) use in the NSDUH study. Men are
more likely than women to obtain prescription opioids
for free from family or friends, and are more likely to
purchase them from a dealer. Polysubstance use and
treatment under-utilization are common among both
men and women; however, significantly fewer women
than men receive alcohol or drug abuse treatment (P =
0.001) (26).

2.3 Drugs of Abuse
Abuse of all prescription opioids has grown since
the inception of RADARS (108); nevertheless, hydrocodone and oxycodone (both extended and immediate
release) are the drugs of choice in 75% of patients,
whereas potent µ-opioid agonists (fentanyl, hydromorphone, and morphine) with the greatest predicted
abuse potential are very rarely chosen (< 5% each)
(100). Among street drug users, methadone is used
(71.9%) and sold (64.7%) at a higher level than OxyContin, Vicodin, and Percocet (99). It is estimated that
Americans consume 80% of the global opioid supply,
99% of the global hydrocodone supply, and two-thirds
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of the world’s illegal drugs (1,2,61). Approximately
20% of Americans report using prescription opioids
for nonmedical use. Retail sales of commonly used opioid medications in 2007 showed an overall increase of
149% with increases ranging from 222% for morphine
to 1,293% for methadone (1,2,61).

2.4 Costs of Opioid Abuse
The mean annual direct health care costs for patients who abuse opioids are 8.7 times higher than nonabusers (101). Medicaid patients with opioid abuse/dependence had more comorbidities and higher medical
costs in 2002-2003 than Medicaid control patients (102).
The mean per capita annual direct health care costs for
commercially insured beneficiaries in the United States
from 1998 to 2002 was nearly $16,000 for abusers of
prescription and nonprescription opioids compared
with approximately $1,800 for non-abusers with at least
one prescription insurance claim; the total cost of prescription opioid abuse in 2001 was estimated at $8.6 billion, including workplace, health care, and criminal justice expenditures (97). Opioid misuse and dependence
affects attendance and productivity at work. The NSDUH found that patients with opioid abuse miss more
than 2.2 days of work monthly, compared with the 0.83
days per month reported for the average person (101).
Taking into account the medical, economic, social, and
criminal effects of this abuse, the annual cost is nearly
half a trillion dollars (103).

2.5 Fatality
The rates of fatal overdose increased concomitant
with an increase in the number of patients on long-term
opioid therapy. Patients who receive higher doses of prescribed opioids are at increased risk for overdose. In a
study of 9,940 adults receiving long-term opioid therapy
for CNCP, those who received 100 mg/d or more of morphine equivalent had an 8.9 fold increase in overdose
risk (95% confidence interval [CI] 4.0-19.7) (18). Moreover, prescription opioid misuse is associated with high
and increasing mortality; 107 deaths were associated
with licit or illicit fentanyl use in Massachusetts between
September 2005 and November 2006. Deaths due to illicit fentanyl use were more common in younger people,
with higher fentanyl blood concentrations, and more frequent cocaine co-intoxication (65%) (105). A report from
the Centers for Disease Control and Prevention (CDC)
reported a rise in prescription opioid-related deaths of
68% between 1999 and 2004 (48), and similar increases
have been reported by others (47-59,65,104-107).
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2.6 Malpractice Claims
Malpractice claims that arise from chronic pain
management have increased in recent years, along
with an increasing prevalence of drug use and interventional techniques (1,2,9,37,44,45,47,61,66-68,108128). The American Society of Anesthesiologists (ASA)
Closed Claims Database (2005 through 2008), review
revealed that 17% of 295 CNCP claims were related to
medication management problems, and the majority of
these claims involved patients with a history of risk behaviors associated with medication misuse (118). Most
claims (82%) involved patients who did not cooperate
in their care (69%) or who had inappropriate medication management by physicians (59%). Death was the
most common outcome in medication management
claims; factors associated with death included long-acting opioids, additional psychoactive medications, and 3
or more factors commonly associated with medication
misuse; addiction from prescribed opioids was suspected in 24% of the deaths (67).

2.7 Drug Diversion
Data from national surveys suggest that the increase in the prevalence of prescription opioid abuse
is not simply due to opioid abuse by the patients prescribed opioids for pain, but is indicative of a much
broader problem of lack of control over what are now
large quantities of prescription opioids in the community (19). A 2007 national survey showed that casual or
careless diversion is a major problem; 56.5% of the nonmedical use of prescription opioids came from a friend
or relative, (25) and diversion was a factor in over 50%
of overdose fatalities (47). The primary sources of prescription drugs on the street are the elderly, patients
with pain, and doctor shoppers, as well as pill brokers and dealers who work with all of the former. The
popularity of prescription drugs in the street market is
rooted in the abusers’ perceptions of these drugs as less
stigmatizing, less dangerous, and less subject to legal
consequences than illicit drugs. For many, the abuse of
prescription opioids also appears to serve as a gateway
to heroin use (46).

2.8 Disability Escalation
Opioid therapy has not been illustrated to reduce
functional disability or improve functional ability (14,5-8,36,37,70). In contrast, opioid therapy has been described to increase disability and cost of care.
More importantly, opioid use has been associated
with subsequent surgery and continued or late opioid
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use (1,4,69,119-125). Vogt et al (121) reported an association between opioid prescribing and an increase
in overall health care costs for low back pain, implying higher levels of utilization. Similarly, Mahmud et al
(122) found an association between opioid use for more
than a week for acute low back pain and disability duration in a workers’ compensation cohort. Webster et
al (119) showed that patients receiving more than a
450 mg equivalent of morphine over a period of several months were, on average, disabled 69 days longer
than those who received no early opioids, had a 3 times
increased risk for surgery, and had a 6 times greater risk
of receiving late opioids. Fillingim et al (123) indicated
that opioid use was associated with greater self-reported disability and poorer function.
Franklin et al (124) studied early opioid prescription and subsequent disability among 18,443 workers
with lost work time work-claims with nearly 14% of the
sample receiving work disability compensation at oneyear; more than one-third of the workers received an
opioid prescription within 6 weeks, and 50.7% of these
received a prescription at the first medical visit. Rhee
et al (125) showed in a sample of 13,760 patients with
low back pain due to mechanical causes that 45% of
them used narcotic drugs. Patients with low back pain
taking opioids had significantly higher rates of comorbid conditions than patients with low back pain who
did not use opioids; the comorbid conditions included
hypertension, arthritis, depression, anxiety, and cancer.
Emergency room visits were also higher for patients
taking opioids along with health care costs, which were
approximately 3 times higher in patients taking opioids
compared to those not taking them.
An epidemiological study from Denmark (69),
where opioids are prescribed liberally for chronic pain,
demonstrated worse pain, higher health care utilization, and lower activity levels in opioid-treated patients
compared to a matched cohort of chronic pain patients
not using opioids, suggesting that when opioids are
prescribed liberally, even if some patients benefit, the
overall population does not.

3.0 Risk Factors
Misuse

for

Opioid Abuse And

A critical issue in pain management is the ability of
the clinician to identify patients who are most “at-risk”
for developing prescription drug abuse. Several risk
factors have been described and include sociodemographic factors, pain and drug-related factors, genetics
and environment, psychosocial and family history, psy-
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chopathology, and alcohol and substance use disorders
(126). However none of these factors by themselves will
increase the risk of drug abuse in a given individual.
It is suggested that the risk of prescription drug abuse
is greatest when risk factors in 3 categories, (i.e., psychosocial factors, drug related factors, and genetic factors) occur in the same individual. In the absence of
psychosocial comorbidities and genetic predisposition,
pain patients on stable doses of opioids in a controlled
setting are unlikely to abuse opioids or develop addiction. On the other hand, patients with a personal or
family history of substance abuse, and psychosocial comorbidity, are at increased risk, especially if treatment
with opioids is not carefully structured and monitored
(13). In a study of primary care patients with high levels of pain disability, unemployment, and psychosocial
stressors, prescription drug use disorder was concentrated among those with a family history of substance
use disorder, those who have spent time in jail, are current cigarette smokers, are male, white, and those with
pain-related functional limitations and posttraumatic
stress disorder. The vast majority had co-occurring substance use disorder (126).

3.1 Demographic Factors
Studies have reported a significant association
of young, white men with prescription drug abuse
(98,126-128). A strong inverse relationship between
age and a diagnosis of opioid abuse/dependence is reported; those with prescription drug use disorder are
more likely to be young. Abuse and misuse behaviors
are negatively associated with older age (129). Women
are at greater risk of misusing opioids because of emotional issues and affective distress, whereas men tend to
misuse opioids because of legal and problematic behavioral issues (130). For both women and men, illicit drug
use is associated with the nonmedical use of prescription opioids. Certain factors are however sex-specific,
for instance, nonmedical use of prescription opioids
among men but not women, was associated with pastyear inhalant use in one survey; in the case of women
first using illicit drugs at 24 years or older, serious mental illness, and cigarette smoking were associated with
nonmedical use of prescription opioids (128). The association of white men with prescription opioid abuse
has been documented in clinical and population studies
(126,131,132). Whites are prescribed more opioid analgesics in emergency rooms and primary care practices,
perhaps reflecting a cultural bias by patients and physicians toward use of prescription opioids (133,134).
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3.2 Pain Severity and Interference
Patients classified at high-risk for opioid misuse
report more subjective pain, multiple pain complaints,
and a greater degree of pain-related limitations
(126,135,136). Low pain tolerance in patients with active and past addictions has been reported previously
(137,138). It is not known if the low pain threshold increases risk for addiction or addiction itself lowers pain
thresholds. Irrespective of the reason, treating pain is
challenging in these patients.

3.3 Psychosocial Factors
Non-modifiable factors such as young age, back
pain, multiple pain complaints, and substance abuse
disorders, identify patients at high risk for misuse. A
combination of 4 variables (i.e., age, depression, psychotropic medications, and pain impairment) predicted
increased risk for current opioid dependence, compared to those without these factors in one study (odds
ratio [OR] = 8.01, P < 0.001) (98).

3.4 Comorbid Psychopathology
A history of mood disorder, psychological problems, and psychosocial stressors increase the risk for
prescription opioid misuse. A consistent association
between psychiatric morbidity and prescription opioid misuse in chronic pain patients has been reported
in multiple studies (21,139,140). Chronic pain patients
with high psychiatric morbidity tend to be significantly
younger, have been taking opioids longer, have significantly higher Screener and Opioid Assessment for
Patients with Pain (SOAPP) and Current Opioid Misuse
Measure (COMM) scores (P < 0.001), a greater frequency of abnormal urine toxicology screens, and significantly higher scores on the drug misuse index (DMI) (P <
0.001) (139). Panic, social phobia and agoraphobia, low
self-rated health status, and other substance misuse
should alert clinicians to screen for abuse and dependence (141). Depression and anxiety disorders partially
account for higher rates of abuse reported in patients
taking opioid analgesics compared with those not taking prescribed opioids. It is suggested that mental disorders lead to substance abuse among prescription opioid
users more often than the prescription opioids themselves, prompting substance abuse iatrogenically (142).

3.5 Substance Use Disorders
The risk of opioid abuse/dependence is increased
with substance use disorders. A detailed substance
abuse history and in-depth evaluations are needed to
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identify the pain patient at risk for abuse and/or diversion of prescribed opioids. A personal history of illicit
drug and alcohol abuse (143) and cannabis use (144)
strongly predict risk of opioid abuse. The prevalence of
cannabis use in patients prescribed COT ranged from
6.2% to 39%, compared with 5.8% in the general population (144). The use of prescription opioids to get high
most likely represents the end stage on a continuum of
substance abuse, beginning at a very early age. In a survey by Cicero et al (145), the first exposure to an opioid
in 79% of males and 85% of females was a legitimate
prescription for pain, which subsequently led 60-70%
to misuse to get high. The age of first alcohol use, getting drunk, smoking, use of marijuana, stimulants and
other nonopioid prescription or illicit drugs occurred
very early (13-19 years old) in prescription opioid misusers/abusers, whose first use of opioids did not occur, on
average, until age 22. In addition to substance abuse,
hepatitis A, B, or C, and poisonings are highly associated with a diagnosis for opioid abuse or dependence
(21,102). Among veterans infected with the hepatitis
C virus (HCV), pain and substance use disorder diagnoses are common and opioids are frequently prescribed.
In one study, 67% of HCV+ patients had documented
pain diagnoses and 56% had substance use disorder
diagnoses (146). Demographic variables and psychiatric/medical histories are not consistent and may fail to
discriminate between pain patients and those who are
substance abusers. Substance abusers and those in the
criminal justice system were significantly more likely to
have a current DSM-IV diagnosis of psychoactive abuse/
dependence and more likely to be younger and unmarried (147).

3.6 Drug-Related Factors
Self-reported craving is a potential marker for individuals “at-risk” for opioid medication misuse. In a
recent study, those reporting a craving for opioids had
higher scores on the Prescription Drug Use Questionnaire (PDUQ) (P < 0.001), a higher incidence of physician-rated aberrant drug behavior, a higher frequency
of abnormal urine toxicology screens (P < 0.001), and
a positive Aberrant Drug Behavior Index (ADBI) (P <
0.001) (148). Treatment with high daily dose opioids
(especially > 120 mg morphine equivalent per day) and
short-acting Schedule II opioids appears to increase
the risk of misuse (20). Sullivan et al (136) observed
medium to high scores on the Prescribed Opioids Difficulties Scale (PODS) in patients concerned about their
ability to control their use of opioid medications, but
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prior substance abuse diagnoses and receiving excess days’ supply of opioids were much less common
in these patients than depression and pain-related
interference. Further, Manchikanti et al (149) found
that patients requesting higher opioids showed no
significant difference whether short-acting or longacting opioids were used, in contrast to the traditional
belief that using short-acting opioids increases abuse
tendencies.

3.7 Genetic Factors
The µ-opioid receptor is the primary target of opiates and targeted deletions of µ-opioid receptor gene
(OPRM1) in mice established its role in the rewarding
effects of morphine (150). In the past decade, many
functional variations were identified in the OPRM1;
the most common variants associated with greater
risk for opiate addiction are the 118A>G (152) and the
17C>T SNP (151) in the coding region of OPRM1. The
118G allele is reported to be associated with a greater
risk for opiate addiction in a Swedish population, and
also in a population of Hans Chinese males (152,153),
however these findings have not been replicated, and
the role of this variant in susceptibility to opiate addiction remains to be clarified. Variants of the -opioid
receptor gene (OPRK1) (154) and δ-opioid receptor
(OPRD1) (155) associated with increased risk for opiate addiction have also been reported and include
the 36G>T SNP of OPRK1 (156) and 80G>T and 921C>T
SNPs of OPRD1 (154,156,157). Furthermore, variants in
the noncoding region of all 3 opioid receptor subtypes
and their association with a greater risk for heroin dependency have been found (158), emphasizing the
importance of further study into variations in these
genes and their effects on opiate dependency. In addition to variants in the opioid receptor genes, a variety
of other related and unrelated genes that contribute
to opiate dependency have been identified. The preproenkephalin (PENK) gene encodes for peptides that
modulate pain perception and play roles in reward
and addiction (159). A polymorphism of the PENK
gene is associated with an increased likelihood of opiate dependency in multiple studies (160,161). Another
gene involved in stress responses is the melanocortin
receptor type 2 (MC2R); variations in this gene have
been associated with both a protective effect and susceptibility to heroin addiction (162). Evidence for the
involvement of specific genetic variants has been replicated in some cases, whereas others remain uncertain. Future studies are required to replicate associa-
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tion data and to characterize how genetic variations
result in functional changes in the proteins encoded
by the genes. Understanding the role of these genes
in drug dependency and treatment can result in the
discovery of novel drug targets (163).

4.0 Screening For Opioid Abuse
Potential
Screening patients to determine their risk of drug
abuse prior to beginning opioid therapy is considered
good practice. Most tools used to assess individuals
for the potential for opioid abuse are based on risk
factors discussed in previous sections and the presence of aberrant behaviors. Several opioid-specific
screening tools are available for risk assessment, but
none has been fully validated in a variety of settings
and populations. There is no one procedure or set of
predictor variables that can identify chronic pain patients who are “at-risk” for opioid misuse or abuse.
Use of external sources of information, such as testing of biologic material (e.g., urine), interviews with
spouses, review of medical records, payer opioid prescription data, or input from prescription monitoring
programs, should be used to supplement information
and improve patient assessment and management.
Prior to initiating therapy with opioid analgesics, clinicians must take certain basic steps to prevent opioid abuse: recognize individual risk factors for opioid
abuse; screen new patients during their initial visit
for abuse potential or addiction; stratify risk and set
the level of monitoring appropriate to the risk category; do not make any judgments prior to an appropriate assessment.

4.1 Assess Pre- and Comorbid Substance
Abuse
A small number of “at risk” opioid-naive pain patients who might abuse their therapeutically appropriate opioid analgesics can be identified by evaluating
for substance use and psychopathology (145). Patients
with a history of alcohol or cocaine abuse and alcohol
or drug-related convictions require more intense assessment and follow-up for signs of misuse if opioids are
prescribed. In addition, “at-risk” patients can be managed with prescriptions of small quantities of opioids,
lasting for a few days e.g., weekly prescriptions. Factors that predicted abuse in one prospective study were
age, past cocaine abuse (OR, 4.3), drug or driving under
the influence (DUI) conviction (OR, 2.6), and past alcohol abuse (OR, 2.6) (164).
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4.2 Aberrant Drug-Related Behaviors
Because not all aberrant behaviors have the same
origins or implications, it is suggested that physicians
must consider a differential diagnosis and tailor therapy accordingly (165). Review of data from opioidtolerant patients participating in clinical studies of
fentanyl buccal tablet (FBT) for breakthrough pain revealed that 11% had aberrant behaviors related to FBT,
and 6% had aberrant behaviors that were not (166).
Inadequate pain relief may prompt some patients to
manifest aberrant drug-related behaviors, such as aggressively complaining about the need for more drugs,
drug hoarding, unsanctioned dose escalations or other
forms of noncompliance; these behaviors subside once
adequate pain control is achieved. Forging prescriptions, stealing or borrowing drugs, frequently losing
prescriptions, and resisting changes to medications,
despite adverse effects, are more predictive of opioid
misuse (167). Prescription shoppers and patients with
chronic nonmalignant pain problems are the main people who constitute a small but problematic group. The
main drugs they seek are benzodiazepines and opioids
(168). Participants in a study by Morasco and Dobscha
(169) who had a substance use disorder history were
significantly more likely than participants without a
substance use disorder history to report borrowing pain
medications from others (OR = 6.62, 95% CI = 1.4-30.7)
and requesting an early refill of pain medication (OR =
3.86, 95% CI = 1.5-9.6).

4.3 Risk Factor Stratification
The purpose of stratifying patients into risk categories is to determine the intensity and frequency of monitoring and clinical vigilance for all patients based on
their risk of drug abuse. Risk stratification should not
be used to deny pain treatment to high risk patients.
All patients should receive at least the minimal level
of monitoring, the intensity increasing as the risk level
increases from low risk to moderate or high risk. Physicians must be empathetic, caring, and nonjudgmental,
but willing to set and implement treatment boundaries. White et al (170) used medical and prescription
drug claims data to develop models that identify patients at risk for prescription opioid abuse or misuse.
Factors (measured over a 12-month period) that were
associated with a risk for prescription opioid abuse or
misuse were: age 18 to 24 years, male, 12 or more opioid prescriptions, opioid prescriptions from 3 or more
pharmacies, early prescription opioid refills, escalating
morphine dosages, psychiatric outpatient visits, hospi-
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tal visits, diagnoses of nonopioid substance abuse, depression, posttraumatic stress disorder, and hepatitis.

4.4 Opioid Assessment Screening Tools
Several opioid-specific screening tools are available
for screening and monitoring of abuse (Table 2). Many
screening tools contain items on personal and family history of addiction and other risk factors such as age, sexual abuse, and psychological disease (3,4,171-191). Some
tools are specific to pain management, while others assess risk factors for addiction in general. Some of these
tools are geared to be used as a screening aid before
initiating COT while others are geared to be utilized to
monitor patients already on COT over time. Passik and
Weinreb (171) described a mnemonic for following relevant domains in patients with chronic pain on COT. The
so-called 4 A’s (analgesia, activities of daily living, adverse events, and aberrant drug-taking behaviors) reflect
significant domains in monitoring these patients over
time; however, it has not been validated in large studies (171). These instruments aid clinical decision making
and should not be viewed as necessarily diagnostically
accurate. Many of the questionnaires have not been validated and the psychometric properties of these instruments are considered to be weak (143). Selection of the
appropriate tool is based on time availability, physician
expertise and understanding of the tools, and the clinical situation. The formatting characteristics, including
linguistic problems and high readability of several opioid
assessment screening tools (OAST) statements or questions may hinder many patients’ ability to accurately
complete and comprehend OASTs independently (171).
Some instruments are lengthy and impractical to administer in a busy clinic setting. Most self-report instruments
are susceptible to deception by the patient. As a result,
they may not identify substance abusers who intentionally give false responses. Another disadvantage is that
these instruments do not specifically explore aberrant
behavior during treatment.

5.0 Monitoring Patients
Abuse

for

Opioid

All patients who receive opioid therapy for chronic pain must be regularly assessed to ensure safe and
effective use of opioid analgesics. Periodic adherence
monitoring is recommended to identify current drug
use and any drug-related adverse effects, justify ongoing treatment, evaluate compliance, investigate misuse
and abuse, and ensure sound and proper pain management (5,11). The frequency and intensity of monitoring
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Table 2. Screening instruments for opioid risk assessment.
Name

Completed
by

Purpose

Description

Results

Limitations

Prescription
abuse check list
(173)

Physician

Evaluate prescription
opioid abuse: misuse
by patient in chronic
pain vs. use unrelated
to chronic pain.

5 criteria: overwhelming
focus on drugs; pattern of ≥
3 early refills; lost or stolen
drugs; drugs obtained from
multiple providers, ER or
illegal sources.

Opiate abuser = ≥ 3/5
criteria.

Evaluated in veterans,
not replicated in
other settings;
methodologic
limitations (11).

Prescription
Drug Use
Questionnaire
(PDUQ)
(174)

Physician

Identify / monitor
aberrant drug-related
behaviors in patients
treated with opioids.

42 items structured
interview with questions
regarding the pain
condition, opioid use,
social and family history
and psychiatric issues.

A score of > 15 indicates
substance use disorder.
3 items are accurate in
detecting substance use
disorder: tendency to increase
analgesic dose or frequency,
preference for a specific route
of administration, considering
oneself as addicted.

Lengthy.
Key criteria identified
as predicting
addiction have not
been validated to
predict addictive
tendency (11).

Screening Tool
for Addiction
Risk (STAR)
(175)

Physician

Identify chronic pain
patients at risk for
subsequent problems
with opioid treatment.

14 true or false questions.

History of treatment in
drug or ETOH rehab
program predicts addiction
with positive predictive
value of 93% and negative
predictive value of 5.9%.

Fewer linguistic
problems.

Screening Tool
for Abuse (176)

Physician

Identify / monitor
aberrant drug-related
behaviors in patients
treated with opioids.

6 items
High risk = ≥ 4
Low risk = < 4

High risk = ≥ 4
Low risk = < 4
Sensitivity:
0.77 (CI 0.68-0.84).
Specificity:
0.84 (CI 0.76-0.91).

Results replicated in
2 studies in a private
interventional pain
practice setting (177).
Methodological
limitations (5).

Pain
Assessment and
Documentation
Tool (PADT)
(180)

Physician

Identify / monitor
aberrant drug-related
behaviors in patients
treated with opioids.

4 domains: analgesia, adverse
effects, activities of daily
living, aberrant behavior.
Original PADT tool had 59
items; in the revised PADT
tool 18 items were deleted.

Descriptive tool to assist
documentation. Reliability
and validation of individual
items and sections of PADT
needed. Predicitve validity
missing.

Pragmatic tool;
utility not evaluated
in studies (11).

Pain Medication
Questionnaire
(PMQ)
(181)

Patient

Identify / monitor
aberrant drug-related
behaviors in patients
treated with opioids.

26 items.
5 point Likert scale.
High risk: with scores in
upper 1/3.Low risk: with
scores in lower 1/3.

High PMQ scores indicate
decreased biopsychosocial
function, substance abuse
(2.6x), early refill (3.2x),
perceived disability vs. low
scores (170).

Need replication
studies.
Long test to
administer and
evaluate (11).

Screener
and Opioid
Assessment for
Patients with
Pain (SOAPP)
(183)

Patient

Predict risk of
aberrant drug-related
behaviors (ADRB).

24 items, a 5 and 14
item questionnaire also.
Classifies into high- or
low-risk; higher scores
indicate a greater risk of
addiction.

Cutoff score of ≥ 8.
High scores weakly increased
likelihood for future ADRB.
Low scores moderately
decreased likelihood for
future ADRB (5).

Diagnostic accuracy:
fair to poor evidence.
Methodologic
limitations
Not replicated in
multiple settings.

Revised Screener
and Opioid
Assessment for
Patients with
Pain (SOAPP-R)
(184)

Patient

Predict ADRB.

24 items.

High scores weakly
increased likelihood for
future ADRB.
Low scores moderately
weakly decreased
likelihood for future ADRB
(5).

The low cutoff
score makes it
less vulnerable to
the possibility of
deception. Need
validation studies in
primary care settings.
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Methodologic
limitations
not replicated (11).
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Table 2 (cont.). Screening instruments for opioid risk assessment.
Name

Completed
by

Purpose

Description

Results

Limitations

Opioid Risk Tool
(ORT)
(185)

Patient

Predict risk of ADRB.

5-item tool with different
weights for historical and
psychiatric variables.
Scores of
0-3 = low risk
4-7 = moderate risk
≥ 8 = high risk.

≥ 8 = high risk.
Strongly increased
likelihood for future
ADRB in high risk group
and strongly decreased
likelihood for future ADRB
in low risk group (5).

Limited evidence.
Methodologic
shortcomings
in studies; nonstandardized outcomes;
need validation outside
pain clinics (11); (5).

Scoring System
to Predict
Outcome (DIRE
)
(186)

Physician

Predict outcomes
and compliance with
long-term opioid
treatment.

4 domains, 7 items:
diagnosis, intractability,
efficacy, and 4
subcategories of risk
(psychological, chemical,
reliability, social support).

≤ 13 = unsuitable
candidate.
≥ 14 = good candidate.
Higher scores = greater
possibility of successful
opioid prescription.

Easy to use, takes <
2mins to complete.
Validation study was
retrospective.
Need prospective
validation in
homogenous pain
population.

Addiction
Behaviors
Checklist (ABC)
(187)

Physician

Identify / monitor
aberrant drug-related
behaviors in patients
treated with opioids.

20 items.
Cutoff score ≥ 3 of 20.

Sensitivity: 0.88. Specificity:
0.86.

Tool validated in
veterans.
Did not use a valid
reference standard for
ADRB.

Current Opioid
Misuse Measure
(COMM)
(188)

Patient

Identify / monitor
aberrant drug-related
behaviors in patients
already being treated
with opioids.

40 items.

Cut off score ≥ 10.
Sensitivity: 0.74 (CI
0.63-0.84).
Specificity: 0.73 (CI
0.65-0.80).
High scores weakly increase
likelihood of current
ADRB. Lower scores weakly
decrease likelihood of
current ADRB (5).

Validated in chronic
noncancer pain
patients.
Fair to poor evidence.
Not replicated.

Prescription
Opioid Misuse
Index (POMI)
(189)

Physician

Identify / monitor
aberrant drug-related
behaviors in patients
treated with opioids.

6 items.
Developed to identify
OxyContin abuse in pain
patients.

High sensitivity and
specificity.
2 or more of 6 items
classifies at risk for misuse.

Prescribed
Opioid
Difficulties Scale
(PODS)
(24)

Patient

Identifies common
difficulties ascribed
to opioid therapy by
patients.

15 items scale, consisting
of problems subscales and
concerns subscales.

24% reported elevated
psychosocial problems
and 36% reported elevated
concerns about controlling
their use of prescribed
opioids.

is individualized and guided by risk stratification. Individuals at low risk for adverse outcomes and on stable
doses of opioids can be monitored at least once every
3 to 6 months. Individuals at high risk for abuse will
need more intense and frequent assessments. Monitoring should routinely include assessment and documen-
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No data on its
application in diverse
pain population.
Does not screen or
identify problem
patients. Provides
an entry point and
a framework for a
patient-centered
clinical dialog about
the pros and cons
of taking opioid
medicines.

tation of pain severity, functional ability, psychological
health, progress toward achieving treatment goals,
treatment compliance, presence of adverse effects,
aberrant drug-related behaviors, and substance use.
Supplemental information from external sources such
as testing of biologic material (e.g., urine), interviews
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with family or caregivers, review of medical records,
payer opioid prescription data, or input from prescription monitoring programs, can be helpful and should
be used as needed. Adequate prescription monitoring
mechanisms at the systems level are, however, inadequate or lacking, hence providers need to rely on their
clinical skills and the patient’s behavior pattern over
time to detect problematic prescription drug misuse.

5.1 Opioid Assessment Screening Tools
Although several formal screening instruments
that identify aberrant drug-related behaviors in patients on opioid therapy have been described, there is
no well-tested, reliable, and easily administered screening tool to detect drug-seeking behaviors in primary
care patients taking long-term opioids or being considered for such therapy. Evidence on prediction and identification of aberrant drug-related behaviors is limited;
the definitions for aberrant drug-related behaviors are
not standardized across studies and do not account for
seriousness of identified behaviors. In general, the psychometric properties of published questionnaires and
interview protocols are weak and, quite unlike other
tests and protocols, have not been subjected to stringent scrutiny consistent with the practice of EBM (8084,114-117). Furthermore, most studies that evaluated
these instruments are limited by methodological shortcomings (143). In terms of tools for screening patients
before initiating COT, a tool which has been described
to have a reasonably high-quality deviation which
may be used in conjunction with clinical assessment is
the Screener and Opioid Assessment for Patients with
Pain-Revised (SOAPP-R) (192). It is suggested that OAST
should be used, jointly with other measures, to guide
and monitor therapy. Two tools, Pain Assessment and
Documentation Tool (PADT) and COMM with strong
content, face and construct validity, are recommended
for these purposes (5). PADT is a simple charting device
based on the “4 A’s” concept and designed to help clinicians consistently document various significant domains
over time (180,193).
Chou and his colleagues (5) evaluated 9 studies (n
= 1,530) for accuracy of screening tools for identifying
aberrant drug-related behavior in patients who were
on long-term opioid therapy for CNCP. They found that
none of the investigators were blinded to the results
of the screening instruments. There was a significant
variation in the aberrant drug-related behavior across
the studies. Only 2 studies out of 9 made evaluations
using the Pain Medication Questionnaire. Out of the 8
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instruments studied, 2 were self-administered, 4 were
interviewer-administered, and in the remaining 2 studies the methodology was not described. Pain scores
were recorded in only one study, and none of the studies documented the doses of the opioids used. In one
higher quality study, self-administered COMM was used
to determine the diagnostic test characteristics of this
instrument (126). It showed a sensitivity of 0.75 (95%
CI, 0.63-0.84) and specificity of 0.73 (95% CI, 0.65-0.80).
In another lower quality study, the interviewer-administered Addiction Behavior Checklist (ABC), showed a
sensitivity of 0.88 and specificity of 0.86 (187). Screening instruments in 4 studies showed poor diagnostic
accuracy.
Atluri and Sudarshan (176) developed a tool to detect the risk of inappropriate use of prescription opioids
in chronic pain patients. The tool was developed for use
in interventional pain management settings. Six clinical
criteria were identified to predict opioid abuse:
1.
2.
3.
4.
5.
6.

Focus on opioids
Opioid overuse
Other substance abuse
Low functional status
Unclear etiology of pain
Exaggeration of pain.

The score is derived by counting the number of
positive criteria. The total score can range from 0 to 6;
a cutoff score of 3 and above predicts abuse. Patients
who misused opioids scored above the cutoff of 3. In a
retrospective study of CNCP patients receiving opioids,
a score of 3 or above indicated abuse (OR 16.6; 95%
CI: 8.3-33 and P < 0.001). Manchikanti et al (179) used
these criteria in a prospective study of 500 patients in
an interventional pain management setting and found
that 100 out of 500 patients had a history of drug
abuse. The authors concluded that this was a cost-effective and reliable tool for screening drug abuse potential in an interventional pain management setting.
It predicted substance abuse but did not identify illicit
drug use (177).

5.2 Urine Drug Testing
Urine screening provides a noninvasive, low-cost
monitoring strategy that will detect most drugs for 1-3
days after exposure. It provides objective documentation
of treatment compliance and exposes possible drug misuse and abuse in patients on opioid therapy. Urine drug
testing (UDT) can detect the presence of illicit drugs,
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such as heroin or cocaine, or controlled substances not
prescribed by the physician ordering the test (e.g., hydromorphone in a patient prescribed oxycodone). Selfreporting of drug use, prescribed or otherwise, among
chronic pain patients treated with opioids is often unreliable. Evidence from studies suggests that behavior
monitoring alone in patients on chronic opioid treatment will fail to detect potential problems revealed by
urine toxicology testing; one in 5 patients who appeared
to be taking opioids as prescribed by an expert clinician
had a positive urine screen for an illicit drug (190,191).
In another practice, abnormal UDT results triggered referral to behavioral health and addiction medicine specialists in 40% of patients and assisted with detecting
drug abuse or addiction in 19.6% of patients (42). It is
therefore suggested that urine drug screens should be
routinely employed in monitoring patients on opioid
therapy, whether or not the patient has any signs or
symptoms of drug misuse. The results of UDT should be
used as a part of the overall clinical strategy in pain management, because both false-positive and false-negative
results can occur on occasion. In addition, some compounds are not typically found in standard urine screens
and specific and expensive urine, blood, or hair testing
may need to be ordered (41). Despite the evidence in
favor of urine screens, UDTs are not routinely used in
monitoring opioid therapy. A survey of attendees at the
American Congress of Pain Medicine in 2008 revealed
wide variability in the motivations for urine testing and
testing practices; urine testing was not used consistently
and testing was motivated more by a desire to detect
undisclosed substances than to evaluate appropriate
opioid use. Some respondents never tested the urine of
their opioid patients, and about two-thirds of respondents had no formal training in urine testing of patients
on opioid therapy. Most respondents did random, rather
than scheduled, testing and few had any urine testing
protocol (194). Christo et al (9) extensively reviewed the
role of UDT in adherence monitoring and recommended
an algorithmic approach based on well controlled diagnostic accuracy trials (30,34).

5.3 Monitoring of Prescribing Practices
Passik and Kirsh (195) described a unique concept
of prescribing opioids and called it “in and out of the
box” prescribing. According to these authors, providers
should regularly evaluate whether their opioid prescribing patterns match those of their peers. Prescribing “in
the box” refers to prescribing opioids in a usual and customary fashion similar to that of their colleagues. Pre-
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scribing “out of the box” refers to opioid prescribing
practice that deviates from the usual prescribing habits
of the majority of physicians prescribing opioid analgesics. Although it is not wrong to prescribe “out of the
box,” there must be sound reasons to justify the practice.
It is expected that this model will alert physicians when
they are not in line with usual practice and therefore
may decide to increase the degree, amount, or rigor of
documentation. Factors that indicate “out of the box”
prescribing are the type of pain condition where opioid
use is controversial (e.g., headaches), there is a complicating active psychiatric condition (e.g., depression, bipolar disorder, impulse control disorder, substance use
disorder), contact with nonmedical users, a young age,
and prescribing > 180 mg/d of MSO4 equivalents. A daily
dose of 180 to 200 mg morphine or morphine equivalent
is considered by consensus as the upper dose limit for
appropriate prescribing in CNCP (5,196). It is suggested
that the “out of the box” opioid therapy group should
be carefully revaluated for any change in their medical or social condition and/or consultation with a pain
specialist should be obtained to identify factors that led
to “out of box” prescribing. Some of the therapeutic
strategies that may work include opioid rotation, multidrug therapy (nonsteroidal anti-inflammatory drugs
[NSAIDs], anticonvulsants, antidepressants, topical analgesics), multimodal or multidisciplinary treatment with
rehabilitation therapies (modalities, orthosis, exercises),
behavioral interventions, injections and other interventional treatments, neuromodulatory treatments, and
complementary and alternative medicine therapies
(11,29,31,32,33,35,37,114-117,196-214). While this concept needs to be refined further, providers must recognize that good pain management should lead to some
decreases in pain perception for the patient combined
with a corresponding increase in the ability to function.
Ongoing reports of poorly controlled pain and or failure
to improve functioning should prompt reassessment and
review of treatment with opioid analgesics (196).

5.4 Payer Opioid Prescription Data
Among patients with chronic nonmalignant pain,
requests for increasing opioid doses need careful assessment to discover any nonmedical factors that may
be at play. In addition to reviewing medical records, a
prescription database and payer data check can be useful in identifying patients who receive larger than expected numbers of opioid prescriptions and the issues
associated with larger prescription numbers. A retrospective review of payer opioid prescription data and
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patient charts from a rural family medicine group identified patients with 3 or more prescriptions (average
8.4; standard deviation [SD] = 5.5, range 3-28) from 2 or
more providers (average 3.7; SD = 1.8, range 2-10) over
a 6-month period. Patients using nonopioid analgesics
had 3.2 fewer prescriptions per 6 months and were less
likely to have 6 or more prescriptions (OR=0.24, 95%
CI=0.08-0.73) than those on opioids alone. Concurrent
use of nonopioid analgesics, escalating opioid dosage,
and number of providers were the best predictors for
the number of opioid prescriptions (215).

5.5 Prescription Monitoring Programs
Prescription monitoring programs (PMPs) collect
statewide data about prescription drugs and track their
flow (216,217). These programs have 3 components.
The first is data collection for prescriptions. They show
the physicians who wrote them and the pharmacies that
dispensed them. Pharmacies are required to report the
data by law. Physicians are encouraged to report but
are not mandated to do so. The second component is a
central repository for this data; and lastly there should
be a protocol in place describing how this data from the
central repository can be made available to appropriate
authorities and agencies. To date, 38 states have PMPs,
but there is a significant difference in the manner and
frequency with which the data is collected.
President George W. Bush signed into law the
National All Schedules Prescription Electronic Reporting Act (NASPER) in 2005 which was created by the
American Society of Interventional Pain Physicians and
enacted by Congress (218). This law requires states to
collect prescription information for Schedule II, III, and
IV medications. It also requires states to have the capability to share this information with one another. This
can decrease cross-border narcotic trafficking.
At one point, only 3 states allowed physicians access with physician-friendly programs to monitor drug
utilization. These included Kentucky, Utah, and Idaho.
Now, with the enactment of NASPER and/or other
funding from the Harold Rogers Prescription Monitoring Program, multiple states are operating physicianfriendly programs where pain physicians can identify
the risk of overuse and abuse (61,216-221). Adherence
monitoring has been shown to increase compliance and
reduce drug abuse (222-225).

5.6 Opioid Treatment Agreement
The purpose of an opioid treatment agreement
(OTA) is to inform patients about the risks and benefits
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of opioid therapy, facilitate a mutually agreed upon
course, enhance the therapeutic relationship, improve
patient adherence to opioid therapy by documenting
treatment parameters, and establish procedures should
problems arise. OTAs are commonly used in pain clinics
and reported to improve care through better adherence to opioid therapy and reduce opioid analgesia
misuse (222-235). Yet OTAs are controversial and questions are raised regarding their intent, elements, language and tone, readability, physician responsibility,
and legal risk (226-229). The evidence that OTAs are
effective in reducing opioid misuse is relatively weak
and OTAs have not been proven to improve adherence,
improve patient care, or protect the rights of patients
or physicians (228-230). One systematic review evaluated the association of treatment agreements and UDT
with opioid misuse outcomes in outpatients with CNCP
and found no high quality studies. All of the studies
were observational and were of poor to fair quality;
there was a modest reduction in opioid misuse (7% to
23%) after treatment agreements with or without UDT
(231). The Federation of State Medical Boards suggests
that there may be circumstances in which the use of
a written OTA may be necessary. Some states suggest,
and others mandate, a written OTA. It is advised that
physicians review the policies of their state regarding
OTAs and controlled substances and carefully consider
the purpose and methods when developing and implementing an OTA.

5.7 Universal Precautions
The term “universal precautions” is derived from
the infectious disease approach to potentially life threatening infections where it is recognized that it is often
impossible to tell early in the treatment phase who is
infected with human immunodeficiency virus (HIV) or
hepatitis C, so that everyone is treated as potentially
infected and the appropriate minimum level of precautions is applied to all patients. Similar to infectious disease, it is impossible to identify “at-risk” individuals in
chronic pain management. In order to reduce stigma,
improve patient care, and contain overall risk, Gourlay et
al (232) proposed the “universal precautions” approach
to assessment and ongoing management of chronic pain
patients. Universal precautions are a unified 10-step
process of 1) establishing a diagnosis and treating treatable causes including any comorbid psychiatric illness;
2) psychological assessment including risk of addictive
disorder; 3) informed consent that includes anticipated
benefits and foreseeable risks; 4) a treatment agree-
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Table 3. Ten-step process: An algorithmic approach for longterm opioid therapy in chronic pain.

STEP I

Comprehensive initial evaluation

STEP II

Establish diagnosis
♦ X-rays, MRI, CT, neurophysiologic studies
♦ Psychological evaluation
♦ Precision diagnostic interventions

STEP III

Establish medical necessity (lack of progress or as
supplemental therapy)
♦ Physical diagnosis
♦ Therapeutic interventional pain management
♦ Physical modalities
♦Behavior therapy

STEP IV

Assess risk-benefit ratio
♦ Treatment is beneficial

STEP V

Establish treatment goals

STEP VI

Obtain informed consent and agreement

STEP VII

Initial dose adjustment phase (up to 8-12 weeks)
♦ Start low dose
♦ Utilize opioids, NSAIDs and adjuvants
♦ Discontinue
• Lack of analgesia
• Side effects
• Lack of functional improvement

STEP VIII

Stable phase (stable – moderate doses)
♦ Monthly refills
♦ Assess for four A’s
• Analgesia
• Activity
• Aberrant behavior
• Adverse effect
♦ Manage side effects

STEP IX

Adherence monitoring
♦ Prescription monitoring programs
♦ Random drug screens
♦ Pill counts
Outcomes
♦ Successful – continue
• Stable doses
• Analgesia, activity
• No abuse, side effects

STEP X

♦ Failed – discontinue
• Dose escalation
• No analgesia
• No activity
• Abuse
• Side effects
• Noncompliance

MRI = magnetic resonance imaging; CT = computed tomography;
NSAID = nonsteroidal anti-inflammatory drug
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ment that describes the expectations and obligations of
both patient and provider and also establishes appropriately set boundary limits to enable early identification
and intervention around aberrant behavior; 5) pre- and
post-intervention assessment of pain level and function; 6) an appropriate trial of opioid therapy with or
without adjunctive medications; 7) reassessment of pain
score and function; 8) regular assessment of the “four
A’s” of pain medicine and affect; 9) a periodic review of
the pain diagnosis and comorbid conditions, including
addictive disorders; and 10) careful and thorough documentation to reduce medicolegal exposure and risk of
regulatory sanction. In addition, a triage scheme of risk
stratification was described. By placing patients into risk
categories of low, medium, or high (Groups I, II, and III),
it is possible to recommend to primary care practitioners
those patients whom they might confidently manage on
their own, co-manage with specialty support, or refer to
specialty clinics with more experience and resources to
tackle challenging cases (1,233-236). Universal precautions as a concept should be based upon mutual trust
and respect between patient and practitioner, both of
whom should be committed to setting and achieving realistic goals in both cancer and noncancer pain patients.
Trescot et al (3) and Manchikanti et al (4) described
a 10-step process for managing chronic opioid therapy
as illustrated in Table 3.

6.0 Tackling Opioid Abuse
Diversion

and

Effective strategies are needed to reduce diversion
of opioids for nonmedical use. These strategies should
be combined with education, behavioral interventions,
and monitoring. A concerted effort to improve education and research about the rational management of
chronic pain is needed to preserve the right of patients
with chronic pain while reducing the catastrophic effects of opioid misuse, abuse, and overdose. Novel
opioid formulations designed to reduce nonmedical
use are being marketed to deter abuse. Future studies will demonstrate if these formulations play a vital
role in limiting abuse and diversion. Implementation
of prescription monitoring programs may curtail abuse
and diversion, but has been limited by a lack of federal
and state funding for these programs. New regulations
have been introduced by the Food and Drug Administration (FDA) in an attempt to limit opioid-related adverse effects, specifically misuse, addiction, overdose,
and death.
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6.1 Educating Patients and Providers
Patients need to be educated in the areas of safeguarding medications, disposing unused medications,
and understanding the consequences of manipulating
physicians and selling their medications (46). In 2008,
the Utah Department of Health added 12 questions to
the state’s Behavioral Risk Factor Surveillance System
(BRFSS) survey to better understand how state residents
obtain and use prescription pain medication. Findings
from the survey indicated that an estimated 20.8%
of Utah adults aged 18 or older had been prescribed
an opioid pain medication during the preceding 12
months. Of those prescribed an opioid pain medication,
3.2% reported using their medication more frequently
or in higher doses than had been directed by their doctor; 72.0% reported having leftover medication, and
71.0% of those with leftover medication reported that
they had kept the medication. Approximately 1.8% of
all adults reported using prescription opioids that had
not been prescribed to them. In 2009, the Utah Department of Health published a set of guidelines to reduce
morbidity, mortality, and disability associated with misuse or abuse of prescription drugs, especially narcotics.
The guidelines include recommendations that providers counsel patients to dispose of unused medication
properly once the pain has resolved and prescribe no
more than the number of doses needed based on the
usual duration of pain severe enough to require opioids
for that condition (233). Physician education should be
focused on considering a patient’s risk for opioid misuse before initiating opioid therapy; recognizing that a
patient is misusing and/or diverting prescribed medications; and understanding the variation in the abuse potential of different opioid medications currently on the
market. Other strategies for providers include changing behavior and practice patterns, saying “no” to unreasonable patient demands, and adopting a universal
precaution approach toward all patients prescribed
drugs of addiction.

6.2 Behavioral Interventions
Most often treatment is discontinued for chronic
pain patients who show aberrant drug-related behavior and are noncompliant with their use of opioids for
pain. These patients then seek out another provider
(“doctor-shopping”) to obtain opioids, or borrow from
friends or family, or use other illicit means to obtain
drugs from the street. The end result is the individual
continues to experience poorly controlled pain and the
problem of abuse and diversion continues to fester in
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the community. Behavioral interventions with close
monitoring and cognitive behavioral substance misuse
counseling could increase overall compliance with opioids in noncompliant chronic pain patients as demonstrated by Jamison et al (130) in a trial of patients with
noncancer back pain who were prescribed opioids and
demonstrated opioid misuse or were at- risk. Patients
considered high-risk for opioid misuse were randomized to either standard control (High-Risk Control) or
an experimental compliance treatment consisting of
monthly urine screens, compliance checklists, and individual and group motivational counseling (High-Risk
Experimental). In addition, a low-risk control group
(Low-Risk Control) was recruited. Patients were followed for 6 months and the percentage with a positive
DMI was estimated. The DMI score, a composite score
of self-reported drug misuse, physician-reported abuse
behavior, and abnormal urine toxicology results, was
significantly different among the groups with 73.7% of
the High-Risk Control patients demonstrating positive
scores on the DMI compared with 26.3% from the HighRisk Experimental group and 25.0% from the Low-Risk
Controls (P < 0.05) (130).

6.3 Managing Pain in Patients with Substance
Abuse
Physicians are “reluctant” to prescribe opioids to
patients with CNCP and a history of substance abuse
for fear of addiction, misuse, or diversion of the medications. In one study, individual interviews and focus
groups were conducted with general practitioners, addiction specialists, pain specialists and rheumatologists.
Many exhibited “distrust” that such patients were experiencing “genuine pain,” resulting in patients often
being considered guilty until proven innocent. Such
negative regard toward these patients was based on
previous manipulative “drug seeking” encounters and
often resulted in the undertreatment of pain. Potential
“flags” were identified that alerted physicians to the
potential for abuse or diversion of their prescription,
including: doctor shopping, losing prescriptions, and
early requests for prescription refills. Physicians reported different management approaches and stricter prescribing regimes for patients with a history of substance
abuse to limit the potential of addiction, misuse, and
diversion. Examples of poor pain management were
described where drug users had been undertreated as a
result of negative attitudes or the inexperience of staff
(234). Interdisciplinary pain management, the use of
universal precautions in all patients, and special atten-
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tion to the structure of care in those at higher risk for
opioid misuse may improve outcomes in this population
(235).

6.4 Abuse Deterrent Formulations
Opioid formulations designed to deter and resist
abuse address some, but not all, aspects of inappropriate opioid use. By incorporating physical and pharmacological barriers to contain the euphoric effects of
opioids, these novel formulations make the drug less
convenient or less desirable to abusers and may curb
problematic opioid use.
The formulations use a variety of strategies, for
example, combining opioids with naltrexone or incorporating the opioid in a high-viscosity matrix designed
to resist physical and chemical extraction. These drugs
include extended-release morphine with sequestered
naloxone (Embeda), controlled-release oxycodone in
a high-viscosity hard gelatin capsule (Remoxy), and
tamper-resistant, once-daily hydromorphone extended
release (OROS hydromorphone). Extended-release morphine with sequestered naltrexone offers a pharmacological barrier in that pellets of morphine surround an
internal core of naltrexone (ratio 100: 4 of morphine to
naltrexone), which is released if the tablet is compromised by chewing or crushing. Severe opioid withdrawal due to misuse of Embeda was recently reported (236).
As of November 17, 2011 Pfizer withdrew Embeda from
the U.S. market because the manufacturers failed to
meet some of the prespecified stability requirements.
Remoxy’s hard gelatin capsule of controlled-release
oxycodone was designed to resist tampering and the
drug cannot be extracted with a needle.
While these drugs hold promise, it remains unproven if they can truly curb abuse. It is possible that
abuse-deterring formulations may divert drug abusing individuals to find other drugs that are easier to
compromise. Nevertheless, these formulations are important innovations and warrant further study to assess
their appropriate role as analgesics (237,238).

6.5 Postmarketing Surveillance
The primary goal of postmarketing surveillance is
to provide information for risk assessment of a drug.
Drugs affecting the central nervous system (CNS), such
as opioid analgesics, stimulants, sedative-hypnotics,
muscle relaxants, and anticonvulsants form a unique
group of products for surveillance because they are
often misused, abused, and diverted. Their adverse
events are difficult to monitor because there are often
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attempts to conceal the misuse, abuse, and diversion of
the product by the users. A postmarketing surveillance
system for prescription drugs abused in the U.S. should
include product-specific information that is accurate,
immediately available, and geographically specific
and includes all areas of the country. Most producers
of branded opioid analgesic products have created systems that measure abuse from multiple vantage points:
criminal justice, treatment professionals, susceptible
patient populations, and acute health events. In the
past, the U.S. government has not established similar
requirements for the same products produced by generic manufacturers. However, the FDA Amendments
Act of 2007 includes generic opioid analgesic products
by requiring that all products containing potent opioid
drugs perform rigorous surveillance and risk management. While general risk management guidance has
been developed by the FDA, more specific analyses and
guidance are needed to improve surveillance methodology for drugs which are misused, abused, and diverted (239).

6.6 Regulatory Measures
The White House in April 2011 announced a plan
to curb prescription drug abuse called “Epidemic: Responding to America’s Prescription Drug Abuse Crises.”
The key elements of the plan are: expansion of statebased prescription drug monitoring programs, recommending convenient and environmentally responsible
ways to remove unused medications from homes, supporting education for patients and health care providers, and reducing the number of “pill mills,” and doctor-shopping through law enforcement. In concert with
the White House plan, the U.S. FDA announced a new
risk reduction program, called Risk Evaluation and Mitigation Strategies (REMS), for all extended-release and
long-acting opioid analgesics. The new REMS concentrates on educating physicians about proper pain management, patient selection, other requirements, and
improving patient awareness regarding the safe use of
opioid analgesics (240). As part of the plan, the FDA directed manufacturers of certain extended-release opioids and methadone to give patients educational materials, including a medication guide that uses consumer
friendly language to explain safe use and disposal. The
FDA has directed makers of opioid analgesics to work
together and develop a single system of implementing
the REMS strategies. Physician training, patient counseling, and other risk reduction measures developed
by opioid manufacturers as part of the REMS are ex-

www.painphysicianjournal.com

Opioid Abuse Predictors

pected to become effective by early 2012. They will be
required for the various brand names of generic opioids: oxycodone, morphine, hydromorphone, oxymorphone, methadone, transdermal fentanyl, and transdermal buprenorphine. At this time physician training
is not mandatory under the REMS plan. Other federal
agencies are working to get Congress to link mandatory opioid physician training to the already required
Drug Enforcement Administration (DEA) registration
number needed to prescribe controlled substances.
The FDA will also require risk management to include a
way to determine if the education programs are helping to reduce problems associated with long-acting and
extended-release opioids, while allowing patients who
need opioids to get them (241).

6.7 Emerging Treatments
The opioid analgesics that are currently available
exert their analgesic activity by binding to opioid receptors in the CNS. Centrally mediated opioid analgesia is accompanied by other CNS-mediated side effects
such as respiratory depression, nausea, cognitive disturbances, tolerance and addiction. At the heart of the issue of opioid misuse is the role of opioid systems in the
reward circuitry, and the adaptive processes associated
with repetitive opioid use that manifest during withdrawal. An opioid drug that retains analgesic efficacy
without the centrally mediated rewarding effects of
µ-opioids would be the “holy-grail” for opioid research.
Research is directed at developing opioid drugs with reduced deleterious side effects. Several alternatives are
being investigated, such as combining µ-opioids with
CB1 cannabinoid receptor antagonists or NK1 neurokinin receptor antagonists. Another alternative that
holds promise is the development of peripherally acting opioid agonists without centrally mediated effects.
Experimental and clinical research has revealed the existence of peripheral opioid receptors on neuronal and
non-neuronal tissues (242,243). These peripherally restricted opioid receptors are activated by endogenous
and exogenous opioid ligands and have a potent analgesic effect as demonstrated in experimental models
of inflammatory pain (244-247). Peripherally acting
opioid analgesics do not cross the blood-brain barrier
and are therefore devoid of the common side effects
that accompany centrally acting opioid analgesics. In
the future, these drugs can potentially play a major role
in providing optimal pain control and simultaneously
curbing drug abuse. Emerging pharmacological insights
of opioid receptors provide future hope for developing
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opioid-based analgesics with reduced addictive properties and perhaps, reduced opponent processes. In addition, with the increased understanding of nociceptive
circuitry and the molecules involved in transmitting
pain, new therapeutic targets have become evident
that may result in effective analgesics either alone or in
combination with current opioid therapies (248).

7.0 Conclusion
Two major public health hazards are undertreatment of pain and prescription drug misuse/abuse. The
widespread use of prescription opioids in recent decades has been associated with a steady increase in prescription drug abuse and an increase in opioid-related
deaths. Multiple approaches to identify and manage atrisk patients have been proposed. Experts recommend
combining several different strategies to identify at-risk
patients, including examining the underlying origins or
implications of aberrant behaviors, and tailoring treatments accordingly. Informed consent forms, treatment
agreements, risk documentation tools, and regular
monitoring of the 4 A’s will help to educate patients
and guide management based on treatment goals. The
application of universal precautions and awareness of
aberrant behaviors will increase physician confidence
in identifying and addressing problematic behaviors.
Chronic pain treatments must be multimodal and combined with nonopioid medications. There should also be
cognitive, behavioral, and interventional techniques to
optimize outcomes, particularly for those who are unable to safely take their opioids in a structured fashion.
Opioid formulations designed to deter and resist abuse
are being marketed and may address some, but not all,
aspects of inappropriate opioid use. The legal and regulatory environment surrounding opioid prescribing is in
flux and the FDA has adopted new approaches to control the growing problem of prescription opioid misuse
and abuse. It is important that providers understand
the dynamics surrounding pain management, and keep
abreast of advances in opioid analgesia in order to treat
pain effectively while minimizing abuse.

Disclosures
Author Contributions: Drs. Sehgal, Smith and
Manchikanti designed the study protocol. Dr. Sehgal
managed the literature searches and summaries of
previous related work and wrote the first draft of the
manuscript. All other authors provided revision for intellectual content and final approval of the manuscript.
Conflict of Interest: All authors have no conflicts

ES83

Pain Physician: Opioid Special Issue July 2012; 15:ES67-ES92

of interest to report. None of the authors of the
manuscript received any remuneration. Further, the authors have not received any reimbursement or honorarium in any other manner. However, all the authors
are members of the American Society of Interventional Pain Physicians (ASIPP) and practicing interventional pain physicians. Dr. Manchikanti is the Chairman of the Board and founder of ASIPP, which was
responsible for the National All Schedules Prescription
Electronic Reporting Act (NASPER) legislation and its
implementation.
Funding/Support: No funding/support.

Acknowledgments
The authors wish to thank Sekar Edem for assistance in the search of the literature, Tom Prigge, MA,
for manuscript review, and Tonie M. Hatton and Diane
E. Neihoff, transcriptionists, for their assistance in preparation of this manuscript. We would like to thank the
editorial board of Pain Physician for review and criticism in improving the manuscript.

References
1.

2.

3.

4.

5.

6.

7.

Manchikanti L, Fellows B, Ailinani H,
Pampati V. Therapeutic use, abuse, and
nonmedical use of opioids: A ten-year
perspective. Pain Physician 2010; 13:401435.
Koyyalagunta D, Burton AW, Toro MP,
Driver L, Novy DM. Opioid abuse in cancer pain: Report of two cases and presentation of an algorithm of multidisciplinary care. Pain Physician 2011; 14:E361E371.
Trescot AM, Helm S, Hansen H, Benyamin R, Glaser SE, Adlaka R, Patel S,
Manchikanti L. Opioids in the management of chronic non-cancer pain. Pain
Physician 2008, 11:S5-S62.
Manchikanti L, Benyamin R, Datta S,
Vallejo R, Smith H. Opioids in chronic noncancer pain. Expert Rev Neurother
2010; 10:775-789.
Chou R, Fanciullo GJ, Fine PG, Adler JA,
Ballantyne JC, Davies P, Donovan MI,
Fishbain DA, Foley KM, Fudin J, Gilson
AM, Kelter A, Mauskop A, O'Connor PG,
Passik SD, Pasternak GW, Portenoy RK,
Rich BA, Roberts RG, Todd KH, Miaskowski C; American Pain Society-American Academy of Pain Medicine Opioids Guidelines Panel. Clinical guidelines for the use of chronic opioid therapy in chronic noncancer pain. J Pain
2009;10:113-130.
Chou R, Huffman L. Use of Chronic Opioid Therapy in Chronic Noncancer Pain:
Evidence Review. American Pain Society;
Glenview, IL: 2009.
www.ampainsoc.org/pub/pdf/Opioid_
Final_Evidence_Report.pdf
National Opioids Use Guideline Group
(NOUGG). Canadian guidelines for safe

ES84

8.

9.

10.

11.

12.

13.

14.

and effective use of opioids for chronic
non-cancer pain, Version 5.6. April 2010.
http://nationalpaincentre.mcmaster.ca/
documents/opioid_guideline_part_b_
v5_6.pdf
British Pain Society. Opioids for persistent pain: Good practice. A consensus statement prepared on behalf of the
British Pain Society, the Royal College of
Anaesthetists, the Royal College of General Practitioners and the Faculty of Addictions of the Royal College of Psychiatrists. The British Pain Society; London,
UK: January 2010.
Christo PJ, Manchikanti L, Ruan X, Bottros M, Hansen H, Solanki D, Jordan AE,
Colson J. Urine drug testing in chronic
pain. Pain Physician 2011; 14:123-143.
Toblin RL, Paulozzi LJ, Logan JE, Hall
AJ, Kaplan JA. Mental illness and psychotropic drug use among prescription
drug overdose deaths: A medical examiner chart review. J Clin Psychiatry 2010;
71:491-496.
Manchikanti L, Singh V, Caraway DL,
Benyamin RM. Breakthrough pain in
chronic non-cancer pain: Fact, fiction,
or abuse. Pain Physician 2011; 14:E103E117.
Solanki DR, Koyyalagunta D, Shah RV,
Silverman SM, Manchikanti L. Monitoring opioid adherence in chronic pain patients: Assessment of risk of
substance misuse. Pain Physician 2011;
14:E119-E131.
Ballantyne JC. Opioid analgesia: Perspectives on right use and utility. Pain
Physician 2007; 10:479-491.
Robinson RC, Gatchel RJ, Polatin P, De-

schner M, Noe C, Gajraj N. Screening
for problematic prescription opioid use.
Clin J Pain 2001; 17:220-228.
15. Savage SR, Joranson DE, Covington EC,
Schnoll SH, Heit HA, Gilson AM. Definitions related to the medical use of opioids: Evolution towards universal agreement. J Pain Symptom Manage 2003;
26:655-667.
16. Gourlay DL, Heit HA. Pain and addiction: Managing risk through comprehensive care. J Addict Dis 2008; 27:23-30.
17. Katz NP, Adams EH, Chilcoat H, Colucci RD, Comer SD, Goliber P, Grudzinskas C, Jasinski D, Lande SD, Passik SD,
Schnoll SH, Sellers E, Travers D, Weiss
R. Challenges in the development of
prescription opioid abuse-deterrent formulations. Clin J Pain 2007; 23:648-660.
18. Dunn KM, Saunders KW, Rutter CM,
Banta-Green CJ, Merrill JO, Sullivan
MD, Weisner CM, Silverberg MJ, Campbell CI, Psaty BM, Von Korff M. Opioid
prescriptions for chronic pain and overdose: A cohort study. Ann Intern Med
2010; 152:85-92.
19. Denisco RA, Chandler RK, Compton
WM. Addressing the intersecting problems of opioid misuse and chronic pain
treatment. Exp Clin Psychopharmacol
2008; 16:417-428.
20. Sullivan MD, Edlund MJ, Fan MY,
Devries A, Brennan Braden J, Martin
BC. Risks for possible and probable opioid misuse among recipients of chronic opioid therapy in commercial and
Medicaid insurance plans: The TROUP
Study. Pain 2010; 150:332-339.
21. Edlund MJ, Martin BC, Fan MY, Devries

www.painphysicianjournal.com

Opioid Abuse Predictors

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

A, Braden JB, Sullivan MD. Risks for opioid abuse and dependence among recipients of chronic opioid therapy: Results from the TROUP study. Drug Alcohol Depend 2010; 112:90-98.
Spiller H, Lorenz DJ, Bailey EJ, Dart RC.
Epidemiological trends in abuse and
misuse of prescription opioids. J Addict
Dis 2009; 28:130-136.
Spiller H, Bailey JE, Dart RC, Spiller SS.
Investigation of temporal changes of
abuse and misuse of prescription opioids. J Addict Dis 2010; 29:78-83.
Banta-Green CJ, Von Korff M, Sullivan
MD, Merrill JO, Doyle SR, Saunders K.
The prescribed opioids difficulties scale:
A patient-centered assessment of problems and concerns. Clin J Pain 2010;
26:489-497.
Colliver JD, Gfroerer JC. Motive for nonmedical use of prescription pain relievers in the national survey on drug use
and health. J Pain 2008; 9:487-489; discussion 494-496.
Back SE, Payne RL, Simpson AN, Brady
KT. Gender and prescription opioids:
Findings from the National Survey on
Drug Use and Health. Addict Behav
2010; 35:1001-1007.
Johnson F, Setnik B. Morphine sulfate
and naltrexone hydrochloride extended-release capsules: Naltrexone release,
pharmacodynamics, and tolerability.
Pain Physician 2011; 14:391-406.
Grider JS, Harned ME, Etscheidt MA.
Patient selection and outcomes using
a low-dose intrathecal opioid trialing
method for chronic nonmalignant pain.
Pain Physician 2011; 14:343-351.
Vallejo R, Barkin RL, Wang VC. Pharmacology of opioids in the treatment of
chronic pain syndromes. Pain Physician
2011; 14:E343-E360.
Manchikanti L, Malla Y, Wargo BW, Fellows B. Comparative evaluation of the
accuracy of benzodiazepine testing in
chronic pain patients utilizing immunoassay with liquid chromatography tandem mass spectrometry (LC/MS/MS) of
urine drug testing. Pain Physician 2011;
14:259-270.
Sehgal N, Smith HS, Manchikanti L. Peripherally acting opioids and clinical implications for pain control. Pain Physician 2011; 14:249-258.
Hayek SM, Deer TR, Pope JE, Panchal
SJ, Patel VB. Intrathecal therapy for cancer and non-cancer pain. Pain Physician
2011; 14:219-248.
Deer TR, Smith HS, Burton AW, Pope

www.painphysicianjournal.com

JE, Doleys DM, Levy RM, Staats PS, Wallace MS, Webster LR, Rauck RL, Cousins M. Comprehensive consensus based
guidelines on intrathecal drug delivery
systems in the treatment of pain caused
by cancer pain. Pain Physician 2011;
14:E283-E312.
34. Manchikanti L, Malla Y, Wargo BW, Fellows B. Comparative evaluation of the
accuracy of immunoassay with liquid
chromatography tandem mass spectrometry (LC/MS/MS) of urine drug
testing (UDT) opioids and illicit drugs
in chronic pain patients. Pain Physician
2011; 14:175-187.
35. Manchikanti L, Vallejo R, Manchikanti
KN, Benyamin RM, Datta S, Christo PJ.
Effectiveness of long-term opioid therapy for chronic non-cancer pain. Pain
Physician 2011; 14:E133-E156.
36. Colson J, Koyyalagunta D, Falco FJE,
Manchikanti L. A systematic review of
observational studies on the effectiveness of opioid therapy for cancer pain.
Pain Physician 2011; 14:E85-E102.
37. Manchikanti L, Ailinani H, Koyyalagunta
D, Datta S, Singh V, Eriator I, Sehgal N,
Shah RV, Benyamin RM, Vallejo R, Fellows B, Christo PJ. A systematic review
of randomized trials of long-term opioid management for chronic non-cancer pain. Pain Physician 2011; 14:91-121.
38. Schoedel KA, McMorn S, Chakraborty
B, Zerbe K, Sellers EM. Reduced cognitive and psychomotor impairment with
extended-release oxymorphone versus
controlled-release oxycodone. Pain Physician 2010; 13:561-573.
39. Pesce A, Rosenthal M, West R, West C,
Mikel C, Almazan P, Latyshev S. An evaluation of the diagnostic accuracy of
liquid chromatography-tandem mass
spectrometry versus immunoassay drug
testing in pain patients. Pain Physician
2010; 13:273-281.
40. Deer TR, Smith HS, Cousins M, Doleys DM, Levy RM, Rathmell JP, Staats
PS, Wallace M, Webster LR. Consensus
guidelines for the selection and implantation of patients with noncancer pain
for intrathecal drug delivery. Pain Physician 2010; 13:E175-E213.
41. Gilbert JW, Wheeler GR, Mick GE, Storey BB, Herder SL, Richardson GB,
Watts E, Gyarteng-Dakwa K, Marino BS,
Kenney CM, Siddiqi M, Broughton PG.
Importance of urine drug testing in the
treatment of chronic noncancer pain:
Implications of recent Medicare policy changes in Kentucky. Pain Physician
2010; 13:167-186.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Gilbert JW, Wheeler GR, Mick GE, Storey
BB, Herder SL, Richardson GB, Watts E,
Gyarteng-Dakwa K, Marino BS, Kenney
CM, Siddiqi M, Broughton PG. Urine
drug testing in the treatment of chronic noncancer pain in a Kentucky private
neuroscience practice: The potential effect of Medicare benefit changes in Kentucky. Pain Physician 2010; 13:187-194.
Manchikanti L, Malla Y, Wargo BW, Cash
KA, Pampati V, Damron KS, McManus
CD, Brandon DE. Protocol for accuracy
of point of care (POC) or in-office urine
drug testing (immunoassay) in chronic
pain patients: A prospective analysis of
immunoassay and liquid chromatography tandem mass spectometry (LC/MS/
MS). Pain Physician 2010; 13:E1-E22.
Paulozzi LJ, Logan JE, Hall AJ, McKinstry E, Kaplan JA, Crosby AE. A comparison of drug overdose deaths involving methadone and other opioid analgesics in West Virginia. Addiction 2009;
104:1541-1548.
Dhalla IA, Mamdani MM, Sivilotti ML,
Kopp A, Qureshi O, Juurlink DN. Prescribing of opioid analgesics and related
mortality before and after the introduction of long-acting oxycodone. CMAJ
2009; 181:891-896.
Inciardi JA, Surratt HL, Cicero TJ, Beard
RA. Prescription opioid abuse and diversion in an urban community: The results of an ultrarapid assessment. Pain
Med 2009; 10:537-548.
Hall AJ, Logan JE, Toblin RL, Kaplan JA,
Kraner JC, Bixler D, Crrosby AE, Paulozzi
LJ. Patterns of abuse among unintentional pharmaceutical overdose fatalities. JAMA 2008; 300:2613-2620.
Paulozzi LJ, Ryan GW. Opioid analgesics and rates of fatal drug poisoning in
the United States. Am J Prev Med 2006;
31:506-511.
Paulozzi L. Unintentional poisoning
deaths — United States, 1999 – 2004.
Centers for Disease Control and Prevention. MMWR Morb Mortal Wkly Rep
2007; 56:93-96. www.cdc.gov/mmwr/
preview/mmwrhtml/mm5605a1.htm
Fingerhut LA. Increases in methadone
related deaths: 1999 – 2004. Health EStats. National Center for Health Statistics; Hyattsville, MD: 2006. www.
cdc.gov/nchs/products/pubs/pubd/
hestats/methadone1999-04/methadone1999-04.htm
Center for Substance Abuse Treatment, Methadone-Associated Mortality: Report of a National Assessment,
May 8-9, 2003. SAMHSA Publication

ES85

Pain Physician: Opioid Special Issue July 2012; 15:ES67-ES92

No. 04-3904. Rockville, MD: Center for
Substance Abuse Treatment, Substance
Abuse and Mental Health Services Administration, 2004.
www.dpt.samhsa.gov/medications/
methadonemortality2003/methreports.
aspx
52. Centers for Disease Control and Prevention (CDC). Unintentional and undetermined poisoning deaths — 11 states,
1990 – 2001. MMWR Morb Mortal Wkly
Rep 2004; 53:233-238.
53. Hughes AA, Bogdan GM, Dart RC. Active surveillance of abused and misused
prescription opioids using poison center data: A pilot study and descriptive
comparison. Clin Toxicol (Phila) 2007;
45:144-151.
54. Methadone Mortality Working Group,
Drug Enforcement Administration, Office of Diversion Control, April 2007.
www.deadiversion.usdoj.gov/drugs_
concern/methadone/methadone_presentation0407_revised.pdf
55. US Department of Health and Human
Services. Substance Abuse and Mental
Health Services Administration (SAMHSA). Background Information for Methadone Mortality — A Reassessment.
Sponsored by the Center for Substance
Abuse Treatment, Substance Abuse, and
Mental Health Services Administration,
Washington, DC, July 20, 2007.
56. GAO Report. United States General Accounting Office. Prescription Drugs. OxyContin Abuse and Diversion and Efforts to
Address the Problem. GAO Publication
No. GAO-4-110, December 2003.
57. Warner M, Chen LJ, Makuc DM. Increase in fatal poisonings involving
opioid analgesics in the United States,
1999--2006. NCHS data brief, no 22.
National Center for Health Statistics;
Hyattsville, MD: 2009.
58. Centers for Disease Control and Prevention (CDC). Overdose deaths involving prescription opioids among Medicaid enrollees - Washington, 2004-2007.
MMWR Morb Mortal Wkly Rep 2009;
58:1171-1175.
59. Manchikanti KN, Manchikanti L, Damron KS, Pampati V, Fellows B. Increasing deaths from opioid analgesics in the
United States: An evaluation in an interventional pain management practice. J
Opioid Manage 2008; 4:271-283.
60. Woolf CJ, Hashmi M. Use and abuse of
opioid analgesics: Potential methods
to prevent and deter non-medical consumption of prescription opioids. Curr

ES86

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Opin Investig Drugs 2004; 5:61-66.
Office of National Drug Control Policy. Epidemic: Responding to America’s
Prescrition Drug Abuse Crisis. April 19,
2011. www.whitehousedrugpolicy.gov/
news/press11/041911.html
Phillips DM. JCAHO pain management
standards are unveiled. Joint Commission on Accreditation of Healthcare Organizations. JAMA 2000; 284:428-429.
Frasco PE, Sprung J, Trentman TL. The
impact of the Joint Commission for Accreditation of Healthcare Organizations
pain initiative on perioperative opiate
consumption and recovery room length
of stay. Anesth Analg 2005; 100:162-168.
Skolek M. University of Wisconsin Ethics Violation or Criminal Activity in Pain
Studies. April 22, 2011. www.salemnews.com/articles/april222011/painstudies-ms.php
Kuehn BM. Efforts aim to curb opioid
deaths, injuries. JAMA 2009; 301:12131215.
Deyo RA, Mirza SK, Turner JA, Martin BI.
Overtreating chronic back pain: Time to
back off? J Am Board Fam Med 2009;
22:62-68.
Fitzgibbon DR, Rathmell JP, Michna E, Stephens LS, Posner KL, Domino
KB. Malpractice claims associated with
medication management for chronic
pain. Anesthesiology 2010; 112:948-956.
Franklin GM, Mai J, Wickizer T, Turner JA, Fulton-Kehoe D, Grant L. Opioid
dosing trends and mortality in Washington State workers' compensation,
1996-2002. Am J Ind Med 2005; 48:91-99.
Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic
pain in Europe: Prevalence, impact on
daily life, and treatment. Eur J Pain 2006;
10:287-333.
Noble M, Treadwell JR, Tregear SJ,
Coates VH, Wiffen PJ, Akafomo C,
Schoelles KM. Long-term opioid management for chronic noncancer pain.
Cochrane Database Syst Rev 2010;
20:CD006605.
Manchikanti L, Manchikanti KN, Pampati V, Cash KA. Prevalence of side effects of prolonged low or moderate dose
opioid therapy with concomitant benzodiazepine and/or antidepressant therapy
in chronic non-cancer pain. Pain Physician 2009; 12:259-267.
Lee M, Silverman S, Hansen H, Patel V,
Manchikanti L. A comprehensive review
of opioid-induced hyperalgesia. Pain

Physician 2011; 14:145-161.
Morasco BJ, Gritzner S, Lewis L, Oldham R, Turk DC, Dobscha SK. Systematic review of prevalence, correlates, and
treatment outcomes for chronic noncancer pain in patients with comorbid substance use disorder. Pain 2011;
152:488-497.
74. Federation of State Medical Boards of
The United States, INC. Model guidelines for the use of controlled substances for the treatment of pain. (Adopted
May 2, 1998).
75. Caudill-Slosberg MA, Schwartz LM, Woloshin S. Office visits and analgesic prescriptions for musculoskeletal pain in
US: 1980 vs. 2000. Pain 2004; 109:514519.
76. Olsen Y, Daumit GL, Ford DE. Opioid
prescriptions by U.S. primary care physicians from 1992 to 2001. J Pain 2006;
7:225-235.
77. Pesce A, West C, Rosenthal M, West R,
Crews B, Mikel C, Almazan P, Latyshev
S, Horn PS. Marijuana correlates with
use of other illicit drugs in a pain patient
population. Pain Physician 2010; 13:283287.
78. West R, Pesce A, West C, Crews B, Mikel
C, Almazan P, Rosenthal M, Latyshev S.
Comparison of clonazepam compliance
by measurement of urinary concentration by immunoassay and LC-MS/MS in
pain management population. Pain Physician 2010; 13:71-78.
79. American Psychiatric Association. Diagnostic criteria from DSM-IV-TR. American Psychiatric Association, Washington, D.C., 2000, xii, p 370.
80. Manchikanti L, Hirsch JA, Smith HS. Evidence-based medicine, systematic reviews, and guidelines in interventional
pain management: Part 2: Randomized
controlled trials. Pain Physician 2008;
11:717-773.
81. Manchikanti L, Benyamin RM, Helm
S, Hirsch JA. Evidence-based medicine,
systematic reviews, and guidelines in interventional pain management: Part 3:
Systematic reviews and meta-analysis of
randomized trials. Pain Physician 2009;
12:35-72.
82. Manchikanti L, Singh V, Smith HS,
Hirsch JA. Evidence-based medicine,
systematic reviews, and guidelines in
interventional pain management: Part
4: Observational studies. Pain Physician
2009; 12:73-108.
83. Manchikanti L, Datta S, Smith HS,
73.

www.painphysicianjournal.com

Opioid Abuse Predictors

Hirsch JA. Evidence-based medicine,
systematic reviews, and guidelines in
interventional pain management: Part
6. Systematic reviews and meta-analyses
of observational studies. Pain Physician
2009; 12:819-850.
84. Manchikanti L, Derby R, Wolfer LR,
Singh V, Datta S, Hirsch JA. Evidencebased medicine, systematic reviews, and
guidelines in interventional pain management: Part 7: Systematic reviews and
meta-analyses of diagnostic accuracy
studies. Pain Physician 2009; 12:929-963.
85. Manchikanti L, Caraway DL, Parr AT,
Fellows B, Hirsch JA. Patient Protection
and Affordable Care Act of 2010: Reforming health care reform for the new
decade. Pain Physician 2011; 14:E35-E67.
86. Manchikanti L, Singh V, Caraway DL,
Benyamin RM, Hirsch JA. Medicare physician payment systems: Impact of 2011
schedule on interventional pain management. Pain Physician 2011; 14:E5-E33.
87. Manchikanti L, Parr AT, Singh V, Fellows B. Ambulatory surgery centers
and interventional techniques: A look at
long-term survival. Pain Physician 2011;
14:E177-E215.
88. Manchikanti L, Falco FJ, Benyamin RM,
Helm S 2nd, Parr AT, Hirsch JA. The impact of comparative effectiveness research on interventional pain management: Evolution from Medicare Modernization Act to Patient Protection and
Affordable Care Act and the PatientCentered Outcomes Research Institute.
Pain Physician 2011; 14:E249-E282.
89. Manchikanti L, Helm II S, Hirsch JA. The
evolution of the Patient-Centered Outcome Research Institute. J Neurointervent Surg 2011; Published Online First:
31 August 2011.
90. Manchikanti L, Falco FJE, Singh V, Benyamin RM, Hirsch JA. The Independent
Payment Advisory Board. Pain Physician
2011; 14:E313-E342.
91. Manchikanti L, Hirsch JA. The Independent Payment Advisory Board: Impact
on neurointerventionalists. J Neurointerv
Surg 2011; Published Online First: October 11, 2011.
92. Manchikanti L, Hirsch JA. Patient Protection and Affordable Care Act of 2010:
A Primer for NeuroInterventionalists. J
Neurointervent Surg 2011; Published Online First: 27 April 2011.
93. Manchikanti L, Falco FJE, Hirsch JA.
Necessity and implications of ICD-10:
Facts and fallacies. Pain Physician 2011;
14:E405-E425.

www.painphysicianjournal.com

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Manchikanti L, Malla Y, Wargo BW, Cash
KA, McManus CD, Damron KS, Jackson
SD, Pampati V, Fellows B. A prospective
evaluation of bleeding risk of interventional techniques in chronic pain. Pain
Physician 2011; 14:317-329.
Manchikanti L, Malla Y, Wargo BW, Fellows B. Preoperative fasting before interventional techniques: Is it necessary
or evidence-based? Pain Physician 2011;
14:459-467.
Manchikanti L, Malla Y, Wargo BW, Fellows B. Infection control practices (safe
injection and medication vial utilization) for interventional techniques: Are
they based on relative risk management
or evidence? Pain Physician 2011; 14:425434.
Strassels SA. Economic burden of prescription opioid misuse and abuse. J
Manag Care Pharm 2009; 15:556-562.
Boscarino JA, Rukstalis M, Hoffman SN,
Han JJ, Erlich PM, Gerhard GS, Stewart
WF. Risk factors for drug dependence
among out-patients on opioid therapy
in a large US health-care system. Addiction 2010; 105:1776-1782.
Davis WR, Johnson BD. Prescription opioid use, misuse, and diversion
among street drug users in New York
City. Drug Alcohol Depend 2008; 92:267276.
Cicero TJ, Ellis MS, Paradis A, Ortbal Z.
Determinants of fentanyl and other potent micro opioid agonist misuse in opioid-dependent individuals. Pharmacoepidemiol Drug Saf 2010; 19:1057-1063.
Ruetsch C. Empirical view of opioid dependence. J Manag Care Pharm 2010;
16:S9-S13.
McAdam-Marx C, Roland CL, Cleveland
J, Oderda GM. Costs of opioid abuse
and misuse determined from a Medicaid database. J Pain Palliat Care Pharmacother 2010; 24:5-18.
Gilson AM, Kreis PG. The burden of the
nonmedical use of prescription opioid
analgesics. Pain Med 2009; 10:S89-S100.
Paulozzi LJ, Budnitz DS, Xi Y. Increasing deaths from opioid analgesics in the
United States. Pharmacoepidemiol Drug
Saf 2006; 15:618-627.
Hull MJ, Juhascik M, Mazur F, Flomenbaum MA, Behonick GS. Fatalities associated with fentanyl and co-administered cocaine or opiates. J Forensic Sci
2007; 52:1383-1388.
Substance Abuse and Mental Health
Services Administration. (2009). Results
from the 2008 National Survey on Drug

107.

108.

109.

110.

111.

112.

113.

114.

115.

Use and Health: National Findings (Office of Applied Studies, NSDUH Series
H-36, DHHS Publication No. SMA 094434). Rockville, MD.
w w w. o a s. s a m h s a . g o v/
nsduh/2k8nsduh/2k8Results.pdf
Substance Abuse and Mental Health
Services Administration. (2010). Results from the 2009 National Survey on
Drug Use and Health: Volume I. Summary of National Findings (Office of Applied
Studies, NSDUH Series H-38A, HHS
Publication No. SMA 10-4586Findings).
Rockville, MD.
w w w. o a s. s a m h s a . g o v/
NSDUH/2k9NSDUH/2k9ResultsP.pdf
Cicero TJ, Dart RC, Inciardi JA, Woody
GE, Schnoll S, Muñoz A. The development of a comprehensive risk-management program for prescription opioid
analgesics: Researched abuse, diversion
and addiction-related surveillance (RADARS). Pain Med 2007; 8:157-170.
Manchikanti L, Singh V, Pampati V,
Smith HS, Hirsch JA. Analysis of growth
of interventional techniques in managing chronic pain in Medicare population: A 10-year evaluation from 1997 to
2006. Pain Physician 2009; 12:9-34.
Manchikanti L, Pampati V, Singh V, Boswell MV, Smith HS, Hirsch JA. Explosive growth of facet joint interventions
in the Medicare population in the United States: A comparative evaluation of
1997, 2002, and 2006 data. BMC Health
Serv Res 2010; 10:84.
Manchikanti L, Pampati V, Boswell MV,
Smith HS, Hirsch JA. Analysis of the
growth of epidural injections and costs
in the Medicare population: A comparative evaluation of 1997, 2002, and 2006
data. Pain Physician 2010; 13:199-212.
Deyo RA, Gray DT, Kreuter W, Mirza S,
Martin BI. United States trends in lumbar fusion surgery for degenerative
conditions. Spine (Phila Pa 1976) 2005;
30:1441-1445.
Deyo RA, Mirza SK, Martin BI, Kreuter
W, Goodman DC, Jarvik JG. Trends, major medical complications, and charges
associated with surgery for lumbar spinal stenosis in older adults. JAMA 2010;
303:1259-1265.
Manchikanti L, Falco FJE, Boswell MV,
Hirsch JA. Facts, fallacies, and politics of
comparative effectiveness research: Part
1. Basic considerations. Pain Physician
2010; 13:E23-E54.
Manchikanti L, Falco FJE, Boswell MV,
Hirsch JA. Facts, fallacies, and politics

ES87

Pain Physician: Opioid Special Issue July 2012; 15:ES67-ES92

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

of comparative effectiveness research:
Part 2. Implications for interventional
pain management. Pain Physician 2010;
13:E55-E79.
Manchikanti L, Datta S, Derby R, Wolfer
LR, Benyamin RM, Hirsch JA. A critical
review of the American Pain Society clinical practice guidelines for interventional techniques: Part 1. Diagnostic interventions. Pain Physician 2010; 13:E141E174.
Manchikanti L, Datta S, Gupta S, Munglani R, Bryce DA, Ward SP, Benyamin
RM, Sharma ML, Helm II S, Fellows B,
Hirsch JA. A critical review of the American Pain Society clinical practice guidelines for interventional techniques: Part
2. Therapeutic interventions. Pain Physician 2010; 13:E215-E264.
Rathmell JP, Michna E, Fitzgibbon DR,
Stephens LS, Posner KL, Domino KB.
Injury and liability associated with cervical procedures for chronic pain. Anesthesiology 2011; 112:918-926.
Webster BS, Verma SK, Gatchel RJ. Relationship between early opioid prescribing for acute occupational low back pain
and disability duration, medical costs,
subsequent surgery, and late opioid use.
Spine (Phila Pa 1976) 2007; 32:2127-2132.
Zacny J, Bigelow G, Compton P, Foley K,
Iguchi M, Sannerud C. College on Problems of Drug Dependence task force on
prescription opioid non-medical use
and abuse (position statement). Drug Alcohol Depend 2003; 69:215-232.
Vogt MT, Kwoh CK, Cope DK, Osial TA,
Culyba M, Starz TW. Analgesic usage for
low back pain: Impact on health care
costs and service use. Spine (Phila Pa
1976) 2005; 30:1075-1081.
Mahmud MA, Webster BS, Courtney TK,
Matz S, Tacci JA, Christiani DC. Clinical
management and the duration of disability for work-related low back pain. J
Occup Environ Med 2000; 42:1178-1187.
Fillingim RB, Doleys DM, Edwards RR,
Lowery D. Clinical characteristics of
chronic back pain as a function of gender and oral opioid use. Spine (Phila Pa
1976) 2003; 28:143-150.
Franklin GM, Stover BD, Turner JA, Fulton-Kehoe D, Wickizer TM; Disability
Risk Identification Study Cohort. Early opioid prescription and subsequent
disability among workers with back injuries: The Disability Risk Identification
Study Cohort. Spine (Phila Pa 1976) 2008;
33:199-204.
Rhee Y, Taitel MS, Walker DR, Lau DT.

ES88

126.

127.

128.

129.

130.

131.

132.

133.

134.

Narcotic drug use among patients with
lower back pain in employer health
plans: A retrospective analysis of risk
factors and health care services. Clin
Ther 2007; 29:2603-2612.
Liebschutz JM, Saitz R, Weiss RD,
Averbuch T, Schwartz S, Meltzer EC,
Claggett-Borne E, Cabral H, Samet JH.
Clinical factors associated with prescription drug use disorder in urban primary care patients with chronic pain. J Pain
2010; 11:1047-1055.
Fleming MF, Balousek SL, Klessig CL,
Mundt MP, Brown DD. Substance use
disorders in a primary care sample receiving daily opioid therapy. J Pain 2007;
8:573-582.
Tetrault JM, Desai RA, Becker WC, Fiellin DA, Concato J, Sullivan LE. Gender
and non-medical use of prescription
opioids: Results from a national US survey. Addiction 2008; 103:258-268.
Papaleontiou M, Henderson CR Jr,
Turner BJ, Moore AA, Olkhovskaya Y,
Amanfo L, Reid MC. Outcomes associated with opioid use in the treatment of
chronic noncancer pain in older adults:
A systematic review and meta-analysis. J
Am Geriatr Soc 2010, 58:1353-1369.
Jamison RN, Ross EL, Michna E, Chen
LQ, Holcomb C, Wasan AD. Substance
misuse treatment for high-risk chronic
pain patients on opioid therapy: A randomized trial. Pain 2010; 150:390-400.
Huang B, Dawson DA, Stinson FS, Hasin DS, Ruan WJ, Saha TD, Smith SM,
Goldstein RB, Grant BF. Prevalence, correlates, and comorbidity of nonmedical
prescription drug use and drug use disorders in the United States: Results of
the National Epidemiologic Survey on
Alcohol and Related Conditions. J Clin
Psychiatry 2006; 67:1062-1073.
Blanco C, Alderson D, Ogburn E, Grant
BF, Nunes EV, Hatzenbuehler ML, Hasin DS. Changes in the prevalence of
non-medical prescription drug use and
drug use disorders in the United States:
1991-1992 and 2001-2002. Drug Alcohol
Depend 2007; 90:252-260.
Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescribing by
race/ethnicity for patients seeking care
in US emergency departments. JAMA
2008; 299:70-78.
Chen I, Kurz J, Pasanen M, Faselis C,
Panda M, Staton LJ, O'Rorke J, Menon M, Genao I, Wood J, Mechaber
AJ, Rosenberg E, Carey T, Calleson D,
Cykert S. Racial differences in opioid use

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

for chronic nonmalignant pain. J Gen Intern Med 2005; 20:593-598.
Jamison RN, Link CL, Marceau LD. Do
pain patients at high risk for substance
misuse experience more pain? A longitudinal outcomes study. Pain Med 2009;
10:1084-1094.
Sullivan MD, Von Korff M, Banta-Green
C, Merrill JO, Saunders K. Problems and
concerns of patients receiving chronic
opioid therapy for chronic non-cancer
pain. Pain 2010; 149:345-353.
Compton P, Charuvastra VC, Kintaudi K,
Ling W. Pain responses in methadonemaintained opioid abusers. J Pain Symptom Manage 2000; 20:237-345.
Liebman PM, Lehofer M, SchönauerCejpek M, Legl T, Pernhaupt G, Moser M, Schauenstein K. Pain sensitivity
in former opioid addicts. Lancet 1994;
344:1031-1032.
Wasan AD, Butler SF, Budman SH, Benoit C, Fernandez K, Jamison RN. Psychiatric history and psychologic adjustment as risk factors for aberrant drugrelated behavior among patients with
chronic pain. Clin J Pain 2007; 23:307315.
Manchikanti L, Giordano J, Boswell MV,
Fellows B, Manchukonda R, Pampati V. Psychological factors as predictors
of opioid abuse and illicit drug use in
chronic pain patients. J Opioid Manag
2007; 3:89-100.
Becker WC, Sullivan LE, Tetrault JM, Desai RA, Fiellin DA. Non-medical use,
abuse and dependence on prescription
opioids among U.S. adults: Psychiatric,
medical and substance use correlates.
Drug Alcohol Depend 2008; 94:38-47.
Edlund MJ, Sullivan M, Steffick D, Harris KM, Wells KB. Do users of regularly
prescribed opioids have higher rates of
substance use problems than nonusers?
Pain Med 2007; 8:647-656.
Turk DC, Swanson KS, Gatchel RJ. Predicting opioid misuse by chronic pain
patients: A systematic review and literature synthesis. Clin J Pain 2008; 24:497508.
Reisfield GM, Wasan AD, Jamison RN.
The prevalence and significance of cannabis use in patients prescribed chronic
opioid therapy: A review of the extant literature. Pain Med 2009; 10:1434-1441.
Cicero TJ, Lynskey M, Todorov A, Inciardi
JA, Surratt HL. Co-morbid pain and psychopathology in males and females admitted to treatment for opioid analgesic
abuse. Pain 2008; 139:127-135.
www.painphysicianjournal.com

Opioid Abuse Predictors

146. Whitehead AJ, Dobscha SK, Morasco BJ,
Ruimy S, Bussell C, Hauser P. Pain, substance use disorders and opioid analgesic prescription patterns in veterans
with hepatitis C. J Pain Symptom Manage
2008; 36:39-45.
147. Wunsch MJ, Cropsey KL, Campbell ED,
Knisely JS. OxyContin use and misuse in
three populations: Substance abuse patients, pain patients, and criminal justice participants. J Opioid Manag 2008;
4:73-79.
148. Wasan AD, Butler SF, Budman SH, Fernandez K, Weiss RD, Greenfield SF,
Jamison RN. Does report of craving opioid medication predict aberrant drug
behavior among chronic pain patients?
Clin J Pain 2009; 25:193-198.
149. Manchikanti L, Manchukonda R, Pampati V, Damron KS. Evaluation of abuse
of prescription and illicit drugs in
chronic pain patients receiving shortacting (hydrocodone) or long-acting
(methadone) opioids. Pain Physician
2005; 8:257-261.
150. Gelernter J, Kranzler H, Cubells J. Genetics of two mu opioid receptor gene
(OPRM1) exon I polymorphisms: Population studies, and allele frequencies in
alcohol- and drug-dependent subjects.
Mol Psychiatry 1999; 4:476-483.
151. Bond C, LaForge KS, Tian M, Melia D,
Zhang S, Borg L, Gong J, Schluger J,
Strong JA, Leal SM, Tischfield JA, Kreek
MJ, Yu L. Single-nucleotide polymorphism in the human mu opioid receptor
gene alters beta-endorphin binding and
activity: Possible implications for opiate
addiction. Proc Natl Acad Sci U S A 1998;
95:9608-9613.
152. Szeto CY, Tang NL, Lee DT, Stadlin A.
Association between mu opioid receptor
gene polymorphisms and Chinese heroin addicts. Neuroreport 2001; 12:11031106.
153. Bart G, Heilig M, LaForge KS, Pollak L,
Leal SM, Ott J, Kreek MJ. Substantial
attributable risk related to a functional mu-opioid receptor gene polymorphism in association with heroin addiction in central Sweden. Mol Psychiatry
2004; 9:547-549.
154. Mayer P, Rochlitz H, Rauch E, Rommelspacher H, Hasse HE, Schmidt S, Höllt
V. Association between a delta opioid receptor gene polymorphism and heroin
dependence in man. Neuroreport 1997;
8:2547-2450.
155. Franke P, Nöthen MM, Wang T, Neidt
H, Knapp M, Lichtermann D, Weiffen-

www.painphysicianjournal.com

156.

157.

158.

159.

160.

161.

162.

163.

164.

bach O, Mayer P, Höllt V, Propping P,
Maier W. Human delta-opioid receptor
gene and susceptibility to heroin and alcohol dependence. Am J Med Genet 1999;
88:462-464.
Yuferov V, Fussell D, LaForge KS, Nielsen
DA, Gordon D, Ho A, Leal SM, Ott J,
Kreek MJ. Redefinition of the human
kappa opioid receptor gene (OPRK1)
structure and association of haplotypes
with opiate addiction. Pharmacogenetics
2004; 14:793-804.
Zhang H, Kranzler HR, Yang BZ, Luo X,
Gelernter J. The OPRD1 and OPRK1 loci
in alcohol or drug dependence: OPRD1
variation modulates substance dependence risk. Mol Psychiatry 2008; 13:531543.
Levran O, Londono D, O'Hara K, Nielsen
DA, Peles E, Rotrosen J, Casadonte P,
Linzy S, Randesi M, Ott J, Adelson M,
Kreek MJ. Genetic susceptibility to heroin addiction: A candidate gene association study. Genes Brain Behav 2008;
7:720-729.
Nitsche JF, Schuller AG, King MA, Zengh
M, Pasternak GW, Pintar JE. Genetic dissociation of opiate tolerance and physical dependence in delta-opioid receptor-1 and preproenkephalin knock-out
mice. J Neurosci 2002; 22:10906-10913.
Comings DE, Blake H, Dietz G, GadeAndavolu R, Legro RS, Saucier G, Johnson P, Verde R, MacMurray JP. The proenkephalin gene (PENK) and opioid dependence. Neuroreport 1999; 10:11331135.
Nikoshkov A, Drakenberg K, Wang X,
Horvath MC, Keller E, Hurd YL. Opioid neuropeptide genotypes in relation
to heroin abuse: Dopamine tone contributes to reversed mesolimbic proenkephalin expression. Proc Natl Acad Sci
U S A 2008; 105:786-791.
Proudnikov D, Hamon S, Ott J, Kreek
MJ. Association of polymorphisms
in the melanocortin receptor type 2
(MC2R, ACTH receptor) gene with heroin addiction. Neurosci Lett 2008; 435:234239.
Khokhar JY, Ferguson CS, Zhu AZ, Tyndale RF. Pharmacogenetics of drug dependence: Role of gene variations in
susceptibility and treatment. Annu Rev
Pharmacol Toxicol 2010; 50:39-61.
Ives TJ, Chelminski PR, Hammett-Stabler CA, Malone RM, Perhac JS, Potisek
NM, Shilliday BB, DeWalt DA, Pignone
MP. Predictors of opioid misuse in patients with chronic pain: A prospective

165.

166.

167.

168.
169.

170.

171.

172.

173.

174.

175.

176.

177.

cohort study. BMC Health Serv Res 2006;
6:46.
Passik SD. Issues in long-term opioid
therapy: Unmet needs, risks, and solutions. Mayo Clin Proc 2009; 84:593-601.
Passik SD, Messina J, Golsorkhi A, Xie
F. Aberrant drug-related behavior observed during clinical studies involving
patients taking chronic opioid therapy for persistent pain and fentanyl buccal tablet for breakthrough pain. J Pain
Symptom Manage 2010; 41:116-125.
Portenoy RK. Opioid therapy for chronic
nonmalignant pain: A review of the critical issues. J Pain Symptom Manage 1996;
11:203-217.
Monheit B. Prescription drug misuse.
Aust Fam Physician 2010; 39:540-546.
Morasco BJ, Dobscha SK. Prescription
medication misuse and substance use
disorder in VA primary care patients
with chronic pain. Gen Hosp Psychiatry
2008; 30:93-99.
White AG, Birnbaum HG, Schiller M,
Tang J, Katz NP. Analytic models to
identify patients at risk for prescription
opioid abuse. Am J Manag Care 2009;
15:897-906.
Passik SD, Weinreb HJ. Managing
chronic nonmalignant pain: Overcoming obstacles to the use of opioids. Adv
Ther 2000; 17:70-83.
Wallace LS, Keenum AJ, Roskos SE.
Comprehensibility and readability of
patient self-administered opioid assessment screening tools. J Opioid Manag
2007; 3:338-344.
Chabal C, Erjavec MK, Jacobson L, Mariano A, Chaney E. Prescription opiate
abuse in chronic pain patients: Clinical
criteria, incidence, and predictors. Clin J
Pain 1997; 13:150-155.
Compton P, Darakjian J, Miotto K.
Screening for addiction in patients with
chronic pain and "problematic" substance use: Evaluation of a pilot assessment tool. J Pain Symptom Manage 1998;
16:355-363.
Friedman R, Lidocaine V, Mehrotra D.
Treating pain patients at risk: Evaluation of a screening tool in opioid-treated pain patients with and without addiction. Pain Med 2003; 4:182-185.
Atluri SL, Sudarshan G. Development of
a screening tool to detect the risk of inappropriate prescription opioid use in
patients with chronic pain. Pain Physician 2004; 7:333-338.
Manchikanti L, Pampati V, Damron KS,

ES89

Pain Physician: Opioid Special Issue July 2012; 15:ES67-ES92

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

McManus CD. Evaluation of variables in
illicit drug use: Does a controlled substance abuse screening tool identify illicit drug use? Pain Physician 2004; 7:7175.
Atluri S, Sudarshan G. Evaluation of abnormal urine drug screens among patients with chronic non-malignant pain
treated with opioids. Pain Physician
2003; 6:407-409.
Manchikanti L, Singh V, Damron KS,
Beyer CD, Pampati V. Screening for controlled substance abuse in interventional pain management settings: Evaluation of an assessment tool. Pain Physician 2003; 6:425-433.
Passik SD, Kirsh KL, Whitcomb L,
Portenoy RK, Katz NP, Kleinman L,
Dodd SL, Schein JR. A new tool to assess
and document pain outcomes in chronic pain patients receiving opioid therapy.
Clin Ther 2004; 26:552-561.
Adams LL, Gatchel RJ, Robinson RC,
Polatin P, Gajraj N, Deschner M, Noe C.
Development of a self-report screening
instrument for assessing potential opioid medication misuse in chronic pain
patients. J Pain Symptom Manage 2004;
27:440-459.
Holmes CP, Gatchel RJ, Adams LL,
Stowell AW, Hatten A, Noe C, Lou L.
An opioid screening instrument: Longterm evaluation of the utility of the Pain
Medication Questionnaire. Pain Pract
2006; 6:74-88.
Butler SF, Budman SH, Fernandez K,
Jamison RN. Validation of a screener and opioid assessment measure for
patients with chronic pain. Pain 2004;
112:65-75.
Butler SF, Fernandez K, Benoit C, Budman SH, Jamison RN. Validation of the
revised Screener and Opioid Assessment for Patients with Pain (SOAPP-R). J
Pain 2008; 9:360-372.
Webster LR, Webster RM. Predicting
aberrant behaviors in opioid-treated patients: Preliminary validation of the Opioid Risk Tool. Pain Med 2005; 6:432-442.
Belgrade MJ, Schamber CD, Lindgren
BR. The DIRE score: Predicting outcomes of opioid prescribing for chronic
pain. J Pain 2006; 7:671-681.
Wu SM, Compton P, Bolus R, Schieffer
B, Pham Q, Baria A, Van Vort W, Davis
F, Shekelle P, Naliboff BD. The addiction
behaviors checklist: Validation of a new
clinician-based measure of inappropriate opioid use in chronic pain. J Pain
Symptom Manage 2006; 32:342-351.

ES90

188. Butler SF, Budman SH, Fernandez KC,
Houle B, Benoit C, Katz N, Jamison RN.
Development and validation of the Current Opioid Misuse Measure. Pain 2007;
130:144-156.
189. Knisely JS, Wunsch MJ, Cropsey KL,
Campbell ED. Prescription Opioid Misuse Index: A brief questionnaire to assess misuse. J Subst Abuse Treat 2008;
35:380-386.
190. Katz N, Fanciullo GJ. Role of urine toxicology testing in the management of
chronic opioid therapy. Clin J Pain 2002;
18:S76-S82.
191. Katz NP, Sherburne S, Beach M, Rose RJ,
Vielguth J, Bradley J, Fanciullo GJ. Behavioral monitoring and urine toxicology testing in patients receiving longterm opioid therapy. Anesth Analg 2003;
97:1097-1102.
192. Chou R, Fanciullo GJ, Fine PG, Miaskowski C, Passik SD, Portenoy RK. Opioids for chronic noncancer pain: Prediction and identification of aberrant drugrelated behaviors: A review of the evidence for an American Pain Society and
American Academy of Pain Medicine
clinical practice guideline. J Pain 2009,
10:131-146.
193. Passik SD, Kirsh KL, Whitcomb L, Schein
JR, Kaplan MA, Dodd SL, Kleinman L,
Katz NP, Portenoy RK. Monitoring outcomes during long-term opioid therapy for noncancer pain: Results with the
Pain Assessment and Documentation
Tool. J Opioid Mang 2005; 1:257-266.
194. Pergolizzi J, Pappagallo M, Stauffer J,
Gharibo C, Fortner N, De Jesus MN,
Brennan MJ, Richmond C, Hussey D;
Integrated Drug Compliance Study
Group (IDCSG). The role of urine drug
testing for patients on opioid therapy.
Pain Pract 2010; 10:497-507.
195. Passik SD, Kirsh KL. The interface between pain and drug abuse and the evolution of strategies to optimize pain
management while minimizing drug
abuse. Exp Clin Psychopharmacol 2008
16:400-404.
196. Ballantyne JC, Mao J. Opioid therapy for chronic pain. N Engl J Med 2003;
349:1943-1953.
197. Smith HS, Kirsh KL, Passik SD. Chronic opioid therapy issues associated with
opioid potential. J Opioid Manage 2009;
5:287-300.
198. Falco FJE, Erhart S, Wargo BW, Bryce
DA, Atluri S, Datta S, Hayek SM. Systematic review of diagnostic utility and
therapeutic effectiveness of cervical fac-

199.

200.

201.

202.

203.

204.

205.

206.

207.

et joint interventions. Pain Physician
2009; 12:323-344.
Datta S, Lee M, Falco FJE, Bryce DA,
Hayek SM. Systematic assessment of diagnostic accuracy and therapeutic utility
of lumbar facet joint interventions. Pain
Physician 2009; 12:437-460.
Manchikanti L, Cash RA, McManus CD,
Pampati V, Fellows B. Fluoroscopic caudal epidural injections with or without steroids in managing pain of lumbar spinal stenosis: One year results of
randomized, double-blind, active-controlled trial. J Spinal Disord 2011; April 5
[Epub ahead of print].
Manchikanti L, Singh V, Cash KA, Pampati V, Damron KS, Boswell MV. A randomized, controlled, double-blind trial of fluoroscopic caudal epidural injections in the treatment of lumbar disc
herniation and radiculitis. Spine (Phila
Pa 1976) 2011; 36:1897-1905.
Manchikanti L, Cash KA, McManus CD,
Pampati V, Smith HS. One year results
of a randomized, double-blind, active
controlled trial of fluoroscopic caudal
epidural injections with or without steroids in managing chronic discogenic
low back pain without disc herniation or
radiculitis. Pain Physician 2011; 14:25-36.
Manchikanti L, Cash KA, McManus CD,
Pampati V, Benyamin RM. A preliminary
report of a randomized double-blind,
active controlled trial of fluoroscopic
thoracic interlaminar epidural injections
in managing chronic thoracic pain. Pain
Physician 2010; 13:E357-E369.
Manchikanti L, Singh V, Cash KA, Datta
S. Management of pain of post lumbar
surgery syndrome: One-year results of
a randomized, double-blind, active controlled trial of fluoroscopic caudal epidural injections. Pain Physician 2010;
13:509-521.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V, Fellows B. Comparative
effectiveness of a one-year follow-up of
thoracic medial branch blocks in management of chronic thoracic pain: A randomized, double-blind active controlled
trial. Pain Physician 2010; 13:535-548.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Fellows B. Comparative outcomes
of a 2-year follow-up of cervical medial branch blocks in management of
chronic neck pain: A randomized, double-blind controlled trial. Pain Physician
2010; 13:437-450.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V. Evaluation of the effec-

www.painphysicianjournal.com

Opioid Abuse Predictors

208.

209.

210.

211.

212.

213.

214.

215.

216.

tiveness of lumbar interlaminar epidural injections in managing chronic pain
of lumbar disc herniation or radiculitis:
A randomized, double-blind, controlled
trial. Pain Physician 2010; 13:343-355.
Manchikanti L, Cash KA, Pampati V,
Wargo BW, Malla Y. Cervical epidural injections in chronic discogenic neck
pain without disc herniation or radiculitis: Preliminary results of a randomized,
double-blind, controlled trial. Pain Physician 2010; 13:E265-E278.
Manchikanti L, Cash KA, McManus CD,
Pampati V, Benyamin RM. Preliminary
results of a randomized, double-blind,
controlled trial of fluoroscopic lumbar
interlaminar epidural injections in managing chronic lumbar discogenic pain
without disc herniation or radiculitis.
Pain Physician 2010; 13:E279-E292.
Manchikanti L, Singh V, Falco FJE, Cash
KA, Pampati V. Evaluation of lumbar facet joint nerve blocks in managing chronic low back pain: A randomized, doubleblind, controlled trial with a 2-year follow-up. Int J Med Sci 2010; 7:124-135.
Manchikanti L, Cash KA, Pampati V,
Wargo BW, Malla Y. The effectiveness of
fluoroscopic cervical interlaminar epidural injections in managing chronic cervical disc herniation and radiculitis: Preliminary results of a randomized,
double-blind, controlled trial. Pain Physician 2010; 13:223-236.
Manchikanti L, Pampati V, Cash KA.
Protocol for evaluation of the comparative effectiveness of percutaneous adhesiolysis and caudal epidural steroid
injections in low back and/or lower extremity pain without post surgery syndrome or spinal stenosis. Pain Physician
2010; 13:E91-E110.
Gerges FJ, Lipsitz SR, Nedeljkovic SS. A
systematic review on the effectiveness
of the nucleoplasty procedure for discogenic pain. Pain Physician 2010; 13:117132.
Kapural L, Kapural M, Bensitel T, Sessler
DI. Opioid-sparing effect of intravenous
outpatient ketamine infusions appears
short-lived in chronic-pain patients with
high opioid requirements. Pain Physician 2010; 13: 389-394.
Braker LS, Reese AE, Card RO, Van
Howe RS. Screening for potential prescription opioid misuse in a Michigan
Medicaid population. Fam Med 2009;
41:729-734.
Manchikanti L, Whitfield E, Pallone F.
Evolution of the National All Schedules Prescription Electronic Reporting

www.painphysicianjournal.com

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

Act (NASPER): A public law for balancing
treatment of pain and drug abuse and
diversion. Pain Physician 2005; 8:335-347.
Wang J, Christo PJ. The influence of
prescription monitoring programs on
chronic pain management. Pain Physician 2009; 12:507-515.
Public law No: 109-60. H.R.1132 signed
by President George W. Bush on
8/11/05. http://thomas.loc.gov/bss/d109/
d109laws.html
HR 5710 – National All Schedules Electronic Reporting Reauthorization Act of
2010. September 23, 2010.
Harold Rogers Prescription Drug Monitoring Program. U.S. Department of
Justice. www.ojp.usdoj.gov/BJA/grant/
prescripdrugs.html
HR 866 – National All Schedules Prescription Reporting Reauthorization Act
of 2011. March 1, 2011.
Manchikanti L, Manchukonda R, Damron KS, Brandon D, McManus CD, Cash
K. Does adherence monitoring reduce
controlled substance abuse in chronic
pain patients? Pain Physician 2006; 9:5760.
Manchikanti L, Manchukonda R, Pampati V, Damron KS, Brandon DE, Cash
KA, McManus CD. Does random urine
drug testing reduce illicit drug use in
chronic pain patients receiving opioids?
Pain Physician 2006; 9:123-129.
Manchikanti L, Boswell MV, Singh V.
Monitoring of patients receiving longterm opioid therapy. Anesth Analg 2004;
99:304-305.
Graziottin A, Gardner-Nix J, Stumpf M,
Berliner MN. Opioids: How to improve
compliance and adherence. Pain Pract
2011; March 16 [Epub ahead of print].
Fishman SM, Bandman TB, Edwards A,
Borsook D. The opioid contract in the
management of chronic pain. J Pain
Symptom Manage 1999; 18:27-37.
Roskos SE, Keenum AJ, Newman LM,
Wallace LS. Literacy demands and formatting characteristics of opioid contracts in chronic nonmalignant pain
management. J Pain 2007; 8:753-758.
Arnold RM, Han PK, Seltzer D. Opioid
contracts in chronic nonmalignant pain
management: Objectives and uncertainties. Am J Med 2006; 119:292-296.
Bolen J. Getting informed consent and
agreement for treatment right: A legal
perspective on key obligations for practitioners who use controlled substances to treat chronic pain. J Opioid Manag
2006; 2:193-200.

230. Collen M. Opioid contracts and random
drug testing for people with chronic pain – think twice. J Law Med Ethics
2009; 37:841-845.
231. Starrels JL, Becker WC, Alford DP, Kapoor A, Williams AR, Turner BJ. Systematic review: Treatment agreements and
urine drug testing to reduce opioid misuse in patients with chronic pain. Ann
Intern Med 2010; 152:712-720.
232. Gourlay DL, Heit HA, Almahrezi A. Universal precautions in pain medicine: A
rational approach to the treatment of
chronic pain. Pain Med 2005; 6:107-112.
233. Centers for Disease Control and Prevention (CDC). Adult use of prescription
opioid pain medications - Utah, 2008.
MMWR Morb Mortal Wkly Rep 2010;
59:153-157.
234. Baldacchino A, Gilchrist G, Fleming R,
Bannister J. Guilty until proven innocent: A qualitative study of the management of chronic non-cancer pain
among patients with a history of substance abuse. Addict Behav 2010; 35:270272.
235. Savage SR. Management of opioid medications in patients with chronic pain
and risk of substance misuse. Curr Psychiatry Rep 2009; 11:377-384.
236. Jang DH, Rohe JC, Hoffman RS, Nelson LS. Severe opioid withdrawal due
to misuse of new combined morphine
and naltrexone product (Embeda). Ann
Emerg Med 2010; 55:303-304.
237. Budman SH, Grimes Serrano JM, Butler
SF. Can abuse deterrent formulations
make a difference? Expectation and
speculation. Harm Reduct J 2009; 6:8.
238. Raffa RB, Pergolizzi Jr. JV Opioid formulations designed to resist/deter abuse.
Drugs 2010; 70:1657-1675.
239. Dart RC. Monitoring risk: Post marketing surveillance and signal detection.
Drug Alcohol Depend 2009; 105:S26-S32.
240. Thompson CA. Long-awaited opioid
REMS affects prescribers more than dispensers. Am J Health Syst Pharm 2011;
68:963-967.
241. U.S. Food and Drug Administration. A
guide to safe use of pain medicine for
consumers. J Pain Palliat Care Pharmacother 2009; 23: 304-306.
242. Bergström J, Ahmed M, Li J, Ahmad T,
Kreicbergs A, Spetea M. Opioid peptides
and receptors in joint tissues: Study in
the rat. J Orthop Res 2006; 24:1193-1199.
243. Coggeshall RE, Zhou S, Carlton SM.
Opioid receptors on peripheral sensory
axons. Brain Res 1997; 764:126-132.

ES91

Pain Physician: Opioid Special Issue July 2012; 15:ES67-ES92

244. Walker JS. Anti-inflammatory effects of
opioids. Adv Exp Med Biol 2003; 521:148160.
245. Stein C, Zollner C. Opioids and sensory nerves. Handb Exp Pharmacol 2009;
194:495-518.
246. Joris JL, Dubner R, Hargreaves KM. Opi-

ES92

oid Analgesia at peripheral sites. Anesth
Analg 1987; 66:1277-1281.
247. Kalso E, Tramèr MR, Carroll D, McQuay
HJ, Moore RA. Pain relief from intra-articular morphine after knee surgery: A
qualitative systematic review. Pain 1997;
71:127-134.

248. Walwyn WM, Miotto KA, Evans CJ. Opioid pharmaceuticals and addiction: The
issues, and research directions seeking
solutions. Drug Alcohol Depend 2010;
108:156-165.

www.painphysicianjournal.com

