Blackwell Publishing IncMalden, USAPMEPain Medicine1526-2375American Academy of Pain Medicine? 200794444459
ORIGINAL ARTICLEOpioid Analgesic Therapy and Abuse/Addiction/Aberrant Drug-Related BehaviorsFishbain et al.

PA I N M E D I C I N E
Volume 9 • Number 4 • 2008

Review Article
What Percentage of Chronic Nonmalignant Pain Patients Exposed
to Chronic Opioid Analgesic Therapy Develop Abuse/Addiction
and/or Aberrant Drug-Related Behaviors? A Structured
Evidence-Based Review
David A. Fishbain, MD, FAPA,*†‡§¶** Brandly Cole, PsyD,¶†† John Lewis, PhD,*‡
Hubert L. Rosomoff, MD, DMedSc, FAAPM,*†§¶†† and R. Steele Rosomoff, BSN, MBA*†§¶††
*Miller School of Medicine at the University of Miami, Departments of †Neurological Surgery, ‡Psychiatry and
§
Anesthesiology, **Department of Psychiatry, Miami VA Medical Center, Miami, Florida; ¶The Rosomoff Comprehensive
Pain Center, ††at Douglas Gardens, Miami, Florida, USA

ABSTRACT
ABSTRACT

Design. This is a structured evidence-based review of all available studies on the development of
abuse/addiction and aberrant drug-related behaviors (ADRBs) in chronic pain patients (CPPs) with
nonmalignant pain on exposure to chronic opioid analgesic therapy (COAT).
Objectives. To determine what percentage of CPPs develop abuse/addiction and/or ADRBs on
COAT exposure.
Method. Computer and manual literature searches yielded 79 references that addressed this area of
study. Twelve of the studies were excluded from detailed review based on exclusion criteria important to this area. Sixty-seven studies were reviewed in detail and sorted according to whether they
reported percentages of CPPs developing abuse/addiction or developing ADRBs, or percentages
diagnosed with alcohol/illicit drug use as determined by urine toxicology. Study characteristics were
abstracted into tabular form, and each report was characterized according to the type of study it
represented based on the Agency for Health Care Policy and Research Guidelines. Each study was
independently evaluated by two raters according to 12 quality criteria and a quality score calculated.
Studies were not utilized in the calculations unless their quality score (utilizing both raters) was
greater than 65%. Within each of the above study groupings, the total number of CPPs exposed
to opioids on COAT treatment was calculated. Similarly, the total number of CPPs in each grouping
demonstrating abuse/addiction, ADRBs, or alcohol/illicit drug use was also calculated. Finally, a
percentage for each of these behaviors was calculated in each grouping, utilizing the total number
of CPPs exposed to opioids in each grouping.
Results. All 67 reports had quality scores greater than 65%. For the abuse/addiction grouping there
were 24 studies with 2,507 CPPs exposed for a calculated abuse/addiction rate of 3.27%. Within
this grouping for those studies that had preselected CPPs for COAT exposure for no previous or
current history of abuse/addiction, the percentage of abuse/addiction was calculated at 0.19%. For
the ADRB grouping, there were 17 studies with 2,466 CPPs exposed and a calculated ADRB rate
of 11.5%. Within this grouping for preselected CPPs (as above), the percentage of ADRBs was
calculated at 0.59%. In the urine toxicology grouping, there were ﬁve studies (15,442 CPPs
exposed). Here, 20.4% of the CPPs had no prescribed opioid in urine and/or a nonprescribed opioid
in urine. For ﬁve studies (1,965 CPPs exposed), illicit drugs were found in 14.5%.
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Conclusion. The results of this evidence-based structured review indicate that COAT exposure will
lead to abuse/addiction in a small percentage of CPPs, but a larger percentage will demonstrate
ADRBs and illicit drug use. These percentages appear to be much less if CPPs are preselected for
the absence of a current or past history of alcohol/illicit drug use or abuse/addiction.

Key Words. Pain; Chronic Nonmalignant Pain; Addiction; Drug Abuse; Aberrant Drug-Related
Behaviors; Chronic Opioid Analgesic Therapy; Abuse/Addiction on Chronic Opioid Analgesic
Therapy Exposure; Urine Toxicology

Introduction

C

hronic opioid analgesic therapy (COAT) for
intractable chronic pain has had a long history. In the 1970s the mantra was that chronic pain
patients (CPPs) should be detoxiﬁed from opioids
and that placement on opioids invariably led to
addiction. In addition, there was lack of evidence
for treatment of chronic intractable benign pain
with opioids. This situation changed in the early
1980s, when researchers began to report that
CPPs could be placed and maintained on opioids
with clinical beneﬁt and little or no development
of addiction [1–20]. In addition, in the 1990s
double-blind placebo-controlled studies began to
appear, which indicated that opioids were effective
analgesics in the treatment of chronic benign pain
[21,22]. Since then, these trials and others have
been analyzed in four meta-analyses [23–27]. The
ﬁrst two [23–25] demonstrated that opioids have
analgesic efﬁcacy for the treatment of neuropathic
pain in intermediate-term studies. The third [26]
demonstrated that weak and strong opioids outperformed placebo for improvement in pain and
improvement in function in all types of chronic
noncancer pain. In contrast, in the most recent
meta-analysis, 105 of a small number of low back
pain (only) [27] studies, the authors concluded that
opioids may be efﬁcacious for short-term pain
relief, but that long-term efﬁcacy (≥16 weeks) was
unclear. They also concluded that substance-use
disorders were common in CPPs taking opioids
for back pain. There have also been a number of
structured reviews of this literature. Here,
Devulder et al. [28] determined that long-term
opioid use in chronic nonmalignant pain patients
improved their quality of life. Similarly, in another
structured review, Bloodworth [29] concluded that
opioids appear to improve overall function,
including sleep. However, in a recent structured
review, Nicholas et al. [30] concluded that functional outcomes are inconsistent across studies. In
spite of these differing conclusions, the overall

clinical opinion is that COAT improves pain and
function in some CPPs.
As a result of these two convergent lines of data
for efﬁcacy with little addiction, COAT became
commonplace and moved out of the pain medicine
arena into other areas of medicine. However, in
spite of the general acceptance for COAT, the
issue of addiction development on COAT exposure was never fully settled. This is because studies
that address the prevalence of addiction within
CPPs [27,31] cannot be utilized to address the
question of development of de novo addiction on
opioid exposure. Portenoy [32] was the ﬁrst to
bring together and review [9] studies that looked
at alleged addiction development on opioid exposure. He concluded that overall the literature indicated that addiction occurred as a result of two
factors: the inherent reinforcing properties of the
opioid drugs, and the psychological/social/physiological factors of the individual which predispose
to addiction. He also concluded that these patient
factors are uncommon in the chronic pain population [32]. No addiction percentages on opioid
exposure were generated due to lack of studies and
other technical problems. Since then, there have
been three recent reviews addressing the issue of
de novo/iatrogenic addiction on opioid exposure.
In the ﬁrst review, which was narrative in nature,
Aronoff [33] concluded that appropriate opioid
treatment does not cause drug addiction, but
indiscriminate opioid treatment with patients at
high risk for substance problems may cause drug
addiction. No percentages were presented in this
review. The second review was structured, but not
evidence based and related to acute and subacute
pain treatment with opioids. Here Wasan et al.
[34] reviewed nine articles that they concluded
related to iatrogenic addiction in patients treated
for acute or subacute pain. They concluded that
accurate data on the rate of addiction among inpatients administered opioids for acute pain do not
exist. The third review [35] was also structured but
not evidenced based. Here, Bartleson [35] con-
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cluded that COAT was associated with a low risk
of abuse or drug addiction. This conclusion was
based on reviewing 11 reports, of which 3 mentioned or addressed addiction as a side effect of
COAT treatment, and of these three, two indicated it to be a problem. According to these three
reviews, information on de novo/iatrogenic addiction on opioid exposure was noted to be limited
by lack of reliable scientiﬁc data. However, these
three reviews did not systematically review all the
COAT literature and did not utilize techniques
that could generate percentages.
Portenoy [32] in the ﬁrst review of studies in
this area described what he termed aberrant drugrelated behaviors (ADRBs). These are behaviors
that can be observed in some COAT patients,
which can operationally indicate the development
of addiction [32,36]. As clinical experience with
COAT grew, some authors reported that signiﬁcant percentages [37–39] of CPPs demonstrated
ADRBs with placement on COAT. Finally, with
the development and standardization of COAT
techniques, urine toxicologies came into standard
use as a way of identifying some ADRBs. As a
result, a number of publications [40–44] appeared,
reporting on the results of these toxicologies in
COAT patients.
The goal of this structured evidence-based
review (described below) is then to review these
three related lines of evidence (alleged addiction
development on COAT exposure, development of
ADRBs on COAT exposure, toxicology results
with COAT patients) generated in the treatment
of chronic benign nonmalignant (CBNM) pain on
opioid exposure. It is hoped that such a distillation
of the literature may shed some light on the question of whether addiction does or does not occur
in CPPs with CBNM pain on opioid exposure
(COAT), and if so, at what frequency or percentages. To the authors’ knowledge, this is the ﬁrst
such review in the literature.
Methods

Relevant references were located by the following
procedure. MEDLINE, Psychological Abstracts,
Science Citation Index, and the National Library
of Medicine Physician Data Query databases
were reviewed utilizing the following subject
headings: addiction, drug dependence, drug
abuse, psychological dependence, craving, compulsive drug use, substance abuse, substance
dependence, drug withdrawal, physical dependence, ADRBs, noncompliance, drug screens,

Fishbain et al.
urine toxicology screens, and chronic opioid analgesic treatment. Each of these was sequentially
exploded with the medical subject headings
(MESH) “opioids” and then “pain.” Each term
was exploded for subheadings in MESH and all
retrieved references were reviewed. The searches
were not restricted to the English language and
conducted back to 1966, except for Science Citation Index, which was conducted back to 1974.
The upper limit of each search was 2006. A manual search was also performed using key pain
journals, pain meeting abstracts, and textbooks.
For the following journals, the following years
were reviewed: Pain, 1975–2006; Spine, 1976–
2006; The Pain Clinic, 1986–2006; Clinical Journal
of Pain, 1985–2006; and Pain Medicine, 2000–
2006. Abstracts of the following meetings were
reviewed for the following years: International
Association for the Study of Pain 1981, 1984,
1987, 1990, 1993, 1996, 1999, 2002, and 2005,
and the American Pain Society Meetings, 1982–
2006. Three pain textbooks were reviewed for
possible references. These were: Evaluation and
Treatment of Chronic Pain, Third Edition, G.
Aronoff (ed.), 1999; Handbook of Pain Management, Second Edition, C.D. Tollison, J.R. Satterthwaite, J.W. Tollison (eds.), 1994; and Textbook
of Pain, Third Edition, P. Wall, R. Melzak (eds.),
1993. Seventy-nine references were found in this
manner and were subjected to a cursory review.
Studies were chosen for detailed review if they
were not excluded through the use of the inclusion criteria listed below. Inclusion criteria were
the following: patients placed on COAT for
CBNM pain; and COAT treatment lasting over
1 month. This last criterion was initiated in order
to ensure that there was no controversy over
whether the patients were on the opioid long
enough for addiction to develop. Studies not providing such information were excluded, e.g., Porter and Jick [13] and Chapman and Hill [45].
Studies were also excluded from detailed review if
they related to tramadol (a nonscheduled weak
opioid) [46] and any opioid antagonist [47].
These studies were excluded in order to avoid
controversy as to the addictive potential of these
drugs. Studies dealing with the prevalence of
addiction/dependence within CPPs were also
excluded, as these did not deal with actual placement on COAT, e.g., Fishbain et al. [31]. Studies
were also excluded if not reporting a time interval
for COAT exposure [4,39,48]. Also, studies [49]
were excluded if, in the referral procedure for
inclusion into the dataset, CPPs suspected of opi-
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oid misuse were encouraged to be referred into
the study group. This is selection bias (nonrandomness) and, as such, would not generate a true
incidence for COAT drug abuse/addiction.
Finally, studies such as Chabal et al. [38] were
excluded because the numbers of patients exposed
to COAT could not be determined. Of the 79
original references, 12 were excluded through
the above exclusion criteria. The remaining
67 reports [1–3,5–12,14–22,27,37,40–44,50–89]
were reviewed in detail. It is to be noted that
some studies addressed more than one issue relating to this review. Those studies, if appropriate,
were utilized more than once.
Studies were then sorted into the three relevant
areas to this review described in the Introduction
section: addiction development on exposure to
opioids; demonstration of ADRBs on opioid exposure; and urine toxicology results of CBNM pain
patients exposed to opioids. In reference to the
urine toxicology studies, these broke down into
two groups according to urine toxicology results:
presence of a nonprescribed opioid and/or no prescribed opioid in urine; and illicit drug or alcohol
in urine. Thus, urine toxicology reports were subsorted into these two groups. Finally, there was a
group of studies in which CPPs had been exposed
to opioids for over 1 month, but there was no
mention in the results section of whether any CPPs
had developed ADRBs and/or drug abuse/addiction by the end of the study. It could be argued
that ADRBs and/or drug abuse/addiction was not
mentioned, as these behaviors were absent. However, it could also be argued that they were not
mentioned as they were not looked for. Thus, this
group of studies was sorted into a separate grouping. Relevant data from all these studies was then
abstracted by the senior author and grouped in
tables according to the above groupings. The
abstracted data were checked by one of the other
authors (B.C.). The data in these tables were then
utilized as the raw data to generate further information. These raw data tables are presented in
Appendix Tables 1, 2, 2A, 3, and 4, to be found
online on this journal’s Website. The data in these
tables are arranged to present the reference number/author/year, study question, design/type of
study, sample size, results, type of evidence the
study represented, quality score, and comments.
The categorization of the type of evidence the
study represented was based on the guidelines
developed by the Agency for Health Care Policy
for categorizing the levels of evidence represented
by reviewed studies (Appendix Table 5) [90]. Stud-
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ies were categorized from I to V according to these
guidelines. In these guidelines, I represents a
meta-analysis of well-designed controlled studies
and V represents a case report or clinical example.
The quality of the studies was categorized
according to the systems developed by and
reported by Hoogendoorn et al. [91] and De Vet
et al. [92]. These researchers developed and tested
a list of criteria to be used to assess methodological
quality of prospective, historical cohort, placebocontrolled, and case–control studies. For details
on how these criteria were developed, the reader
is referred to the original studies [91,92]. Eleven
criteria were selected from their list that were
appropriate to the studies utilized. Hoogendoorn
et al. [91] described 23 criteria, of which many
related to outcome studies, for example, “Positive
if the response after 1 year of follow-up was at
least 80% of the number of participants at baseline, or if the non-response was not selective (data
shown).” Thus, these criteria were not appropriate
to the topic of this review and, as such, were not
included in the criteria list utilized in this study.
In addition, one of the 11 criteria (positive if the
data were collected by means of standardized
methods of acceptable quality) was duplicated to
address two relevant issues to this review: how was
addiction diagnosed (criterion 6), and what type of
list was utilized to generate the presence of
ADRBs (criterion 7). This resulted in a total of 12
criteria, which are presented in Appendix Table 6.
For each included study, each criterion was rated
as either present/fulﬁlled (+), not present/unfulﬁlled (–), or not applicable (NA). NA was utilized
as follows. There were basically four types of
studies analyzed for quality: case–control, cohort,
correlational, and experimental (would include
placebo controlled). Thus, some criteria in Appendix Table 6 pertained only to case–control studies,
while others applied only to cohort studies, and so
on. As such, NA was utilized if the criterion in
question pertained to another type of study other
than the one being reviewed. In addition, NA was
utilized when that criterion did not pertain to the
study in question. NA was not utilized when information was not available or not described [93]. A
negative was assigned if the item did not meet the
preselected criteria [93]. Each study was rated
independently for each applicable criterion by the
senior author (D.F.) and another author (B.C.).
Each of these raters placed either a positive, negative, or NA for each criterion for each study
selected for detailed review. The assigned categorizations by D.F. and B.C. for each selected study
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were then compared in a meeting. Any discrepancies in the categorizations were than resolved by
mutual agreement. This resulted in a ﬁnal decision
as to whether each criterion received a negative,
positive, or NA categorization. Categorizations
were then summarized and placed into tabular format (Appendix Table 6).
A quality score was obtained by counting the
number of positives obtained. This score was
divided by 12 minus the number of NAs and multiplied by 100, which gave the percent quality
score. Studies scoring less than 50% have been
historically rated as “low quality” [93]. These studies are usually not utilized to arrive at conclusions
about a review topic. For the purposes of this
review, however, we arbitrarily set the acceptable
quality score at 65%. Studies scoring less than
65% were not utilized in arriving at a conclusion
about the reviewed topic.
Utilizing data for each of the Appendix
Tables 1, 2, 2A, 3, and 4, calculations were made
for the following variables combining all the CPPs
exposed to COAT in the studies in that grouping:
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reported addiction percentage; opioid exposure
time; percentages of types of terms utilized to
describe the concept of addiction; studies’ quality
characteristics; reported abuse/addiction percentages by whether studies had or had not selected
patients on previous/current history of alcohol/
illicit drug use; ADRBs percentage; % of studies
by types of methods for identiﬁcation of ADRBs;
reported ADRBs percentages by whether studies
had or had not selected patients on previous/current history of alcohol/illicit drug use; illicit drug
use percentage calculations; and urine toxicologyreported illicit drug use percentages by whether
studies had or had not selected patients on previous/current alcohol/illicit drug use. These data are
summarized and presented in Tables 1–3 according to the above heading. As noted above, there
was a group of studies that had exposed patients
to COAT, but which did not speciﬁcally mention
the absence/presence of addiction and/or ADRBs
on opioid exposure. The above calculations for
this group were also performed taking it for
granted that nonmention of ADRBs and addiction

Table 1 Percentages of abuse/addiction on chronic opioid analgesic therapy (COAT) exposure derived from clinical opinion
studies addressing this area
Addiction percentage calculations
1. # of studies
2. Total # of patients exposed in all studies combined
3. % range of alleged reported addition in the 23 studies
4. Total # of patients allegedly “addicted” for all studies combined
5. Average percentage of alleged “addiction” for all studies combined

24
2,507
0–45
82
3.27

Opioid exposure time calculations
1. Range of opioid exposure time in the 23 studies
2. Average opioid exposure time calculated according to the percentage of patients each study represented out of
total # of patients exposed

2–240 months
26.2 months

Percentages of types of terms utilized to describe the concept of addiction in the 23 studies
1. # of studies where abuse term utilized
2. # of studies where addiction term utilized
3. # of studies where other terms utilized (psychological dependence, drug problem, drug craving, overreliance on
medication, drug seeking)

9 (37.5%)
12 (50.0%)
6 (25.0%)

Studies’ quality characteristics
1. % retrospective
2. % prospective or randomized
3. Number of studies within each type of evidence category
a. Type 2 [2,12,16]
b. Type 3 [11,17,18,51,74,88]
c. Type 4 [1,3–10,14,15,19,37,57,58,61]
4. Average quality score

17 (70.8%)
7 (29.2%)
3 (12.5%)
6 (25.0%)
15 (62.5%)
76.2%

Reported abuse/addiction percentages by whether studies had or had not selected patients on previous/current history of alcohol or illicit
drug use
1. % of studies not selecting
66.7
2. % of studies where selection not stated
16.6
3. % of studies selecting
16.6
4. % of studies also selecting for no previous opioid exposure
4.3
5. % of abuse/addiction within the not-selecting group
5.0
6. % of abuse/addiction in the not-stated group
5.8
7. % of abuse/addiction in the selecting group [11,12,18,88]
0.19
8. % of abuse/addiction in the selecting for no previous opioid exposure [12]
4.35
9. % of abuse/addiction in the combined not-selecting and not-stated groups
5.4
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Table 2

Percentages of aberrant drug-related behaviors (ADRBs)

2A. Derived from studies addressing this area
ADRBs percentage calculations
1. # of studies
2. Total # of patients exposed in all studies combined
3. % range of ADRBs reported for 17 studies
4. Total # of patients demonstrating 1 or more ADRBs for all studies combined
5. Average percentage of ADRBs for all studies combined
Opioid exposure time calculations
1. Range of opioid exposure time in the 17 studies
2. Average opioid exposure time calculated according to the percentage of patients each study represented out of
total # of patients exposed
% of studies by types of methods for identification of ADRBs
1. Specific ADRBs reported only
2. Lists of ADRBs utilized [37,65,106]
3. Average percentage of ADRBs for specific ADRBs reported only group
4. Average percentage of ADRBs for list of ADRBs utilized group
Studies’ quality characteristics
1. % retrospective
2. % prospective or randomized
3. Number of studies within each type of evidence category
a. Type 2 [12,53,77]
b. Type 3 [11,37,54,59,61,65,68,74,75,87,106]
c. Type 4 [50,52,56,63]
4. Average quality score

17
2,466
0–44.6
286
11.5
1–34 months
10.8 months

15 (83.3%)
3 (15.7%)
34.1%
1.3%
8 (44.4%)
10 (55.6%)
3 (16.6%)
11 (61.1%)
4 (22.3%)
75.3%

% ADRBs by whether studies had or had not selected patients on previous/current history of alcohol/illicit drug use
1. % of studies not selecting [50,52,56,59,61,65,68,74,87,106]
2. % of studies where selection not stated [37,54,63]
3. % of studies selecting [11,12,53,75,77]
4. % of studies selected for no previous exposure to opioids
5. % of ADRBs for the not-selected group
6. % of ADRBs for the not-stated group
7. % of ADRBs for the selecting group
8. % of ADRBs for the selecting and not-stated groups

10 (55.5%)
3 (16.6%)
5 (27.8%)
0 (0%)
11.2%
21.6%
0.59%
16.1%

2B. Derived from urine toxicology studies (no opioid or opioid in urine other than prescribed ADRBs percentage calculations)
1. # of studies
5
2. Total # of patients exposed
15,442
3. % range of ADRBs reported for the 4 studies
13–40
4. Total # of patients demonstrating one ADRB by urine toxicology
3,150
5. Average percentage of ADRBs for all studies combined
20.4
Opioid exposure time calculations
1. Range of opioid exposure time in the 4 studies (unknown 2 studies [42,44]).
2. Average opioid exposure time calculation according to the percentage of patients each study represented out of
total # of patients exposed
% of studies by types of methods for identification of ADRBs
1. By urine toxicology

5 (100%)

Studies’ quality characteristics
1. % retrospective
2. % prospective
3. Number of studies within each type of evidence category
a. Type 2
b. Type 3 [41,43,44]
c. Type 4 [42,89]
4. Average quality score

1 (20.0%)
4 (80.0%)
0%
3 (60.0%)
2 (40.0%)
84.3%

% ADRBs by whether studies had or had not selected patients on previous/current history of alcohol/illicit drug use
1. % of studies not selecting [41–44,89]

meant that these behaviors were absent. These
data are presented in Table 4. Finally, data from
Table 4 were added to data in Tables 1 and 2, and
these data are presented in Tables 5 and 6,
respectively.

8–36 months
22.1 months

5 (100%)

Results

The results of this evidence-based review are summarized in Tables 1–6. Relevant ﬁndings are the
following:
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A
Table 3 Percentages of illicit drug use derived from urine
toxicology studies
Illicit
1.
2.
3.
4.

drug use percentage calculation
# of studies
Total # of patients exposed
% range of illicit drug use reported
Total # of patients demonstrating illicit drugs in
urine
5. Average percentage of patients with illicit drugs
in urine for all studies combined

Opioid exposure time calculations
1. Range of opioid exposure time in the 2 studies
(unknown for 3 studies [40,44,89])

5
1,965
4.3–57
285
14.5

36 months

% of studies by type of method for identification of illicit drug use
1. By urine toxicology
100%
Studies’ quality characteristics
1. % retrospective
2. % prospective
3. # of studies within each evidence category
a. Type 2
b. Type 3 [43,44,84]
c. Type 4 [40,89]
4. Average quality score

2 (40%)
3 (60%)
0%
3 (60%)
2 (40%)
84.2%

Reported illicit drug use percentages by whether studies had or had
not selected patients on previous/current history of alcohol/illicit
drug use
1. % of studies not selecting
5 (100%)

Table 1
Average percentage of reported “addiction” development on COAT exposure for 24 studies or 2,507
CPPs exposed was 3.27%. Here the average exposure time was 26.2 months and the most frequent
term utilized was “addiction” at 50.0%. Most of
these studies were retrospective (70.8%) and the
average quality score was 76.2%. Only 16.6% of
these studies had preselected patients for no current and/or past history of alcohol/illicit drug
abuse/addiction. Percentage of abuse/addiction in
the preselected group was calculated at 0.19% vs
5.0% within the not-selected group. Percentage of
abuse/addiction in the selected group for no previous opioid exposure was 4.35%.
Table 2A
Average percentage of ADRBs noted on COAT
exposure for 17 studies and 2,466 CPPs exposed
was 11.5%. Here the average exposure time was
10.8 months, and the most frequent method
(83.3%) of identifying ADRBs was reporting of
speciﬁc ADRBs only. Most of these studies were
prospective (55.6%) and the average quality score
was 75.3%. Only 27.8% of these studies had

Table 4 Percentages of abuse/addiction on chronic opioid analgesic therapy (COAT) exposure derived from studies in
which absence/presence, abuse/addiction, and aberrant drug-related behaviors (ADRBs) on opioid exposure not specifically
mentioned
Addiction and ADRB percentage calculation
1. # of studies
2. Total # of patients exposed in all studies combined
3. % range of addiction or ADRBs for 20 studies
4. Total # of patients demonstrating addiction or ADRBs for all studies combined
5. Average percentage of addiction or ADRBs for all studies combined
Opioid exposure time calculation
1. Range of opioid exposure time in the 20 studies
2. Average opioid exposure time calculated according to the percentage of patients each study represented out of total
# of patients exposed

24
10,344
0
0
0
1–48 months
11.4 months

Percentages of types of terms utilized to describe the concept of addiction or ADRBs
1. Not applicable as not mentioned in any of these studies
Studies’ quality characteristics
1. % retrospective
2. % prospective
3. Number of studies within each type of evidence category
a. Type 2 [21,22,27,60,64,67,69–72,79,80,82,85,86]
b. Type 3 [22,55,62,66,73,76,78,81,83]
4. Average quality score

0 (0%)
24 (100%)
15 (62.5%)
9 (37.5%)
80.1%

Reported abuse/addiction percentages by whether studies had or had not selected patients on previous/current history of alcohol/illicit drug
use
1. % of studies not selecting [22,66,76,79,83,86]
7 (29.1%)
2. % of studies where selection not known
17 (70.9%)
3. % of studies selecting
0 (0%)
4. % of studies selected for no previous opioid exposure
1 (5%)
5. % of abuse/addiction or ADRBs within any above groups
0%
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Table 5

Combining patients exposed in Table 1 and Table 4

Addiction percentage calculations
1. # of studies
2. Total # of patients exposed in all studies combined
3. % range of alleged reported addiction in the 43 studies
4. Total # of patients allegedly “addicted” for all studies combined
5. Average percentage of alleged “addiction” for all studies combined
Opioid exposure time calculations
1. Range of opioid exposure time in the 43 studies
2. Average opioid exposure time calculated according to the percentage of patients each study represented out of
total # of patients exposed

48
12,851
0–45
82
0.63
1–240 months
17.3 months

Percentages of types of terms utilized to describe the concept of addiction or new ADRBs where determined
1. Not applicable
Studies’ quality characteristics
1. % retrospective
2. % prospective or randomized
3. Number of studies within each type of evidence category
a. Type 2
b. Type 3
c. Type 4
4. Average quality score

17 (35.4%)
31 (64.6%)
18 (37.5%)
15 (31.3%)
15 (31.2%)
78.2%

Reported abuse/addiction percentages by whether studies had/had not selected patients on previous/current history of alcohol/illicit drug use
1. % of studies not selecting
19 (39.6%)
2. % of studies where selection not stated
4 (8.3%)
3. % of studies selecting
25 (52.1%)
4. % of studies selected for no previous opioid exposure
2 (4.2%)
5. % of abuse/addiction in the not-selecting groups
1.8%
6. % of abuse/addiction in the not-stated groups
5.8%
7. % of abuse/addiction in the selecting groups
0.07%
8. % of abuse/addiction in the selecting for no previous exposure to opioids [15]
0.28%
9. % of abuse/addiction in the combined not-selecting and not-stated groups
3.0%

Table 6

Combining patients exposed in Table 2 and Table 4

ADRBs calculations
1. # of studies
2. Total # of patients exposed in all studies combined
3. % range of alleged reported addiction in the 37 studies
4. Total # of patients demonstrating 1 or more ADRBs in all studies combined
5. Average percentage of ADRBs in all studies combined
Opioid exposure time calculations
1. Range of opioid exposure time in the 37 studies
2. Average opioid exposure time calculated according to the percentage of patients each study represented out of
total # of patients exposed

42
12,810
0–44
286
2.2
1–48 months
13.8 months

Percentages of studies by types of methods for identifying ADRBs
1. Not applicable
Studies’ quality characteristics
1. % retrospective
2. % prospective/randomized
3. Number of studies within each type of evidence category
a. Type 2
b. Type 3
c. Type 4
4. Average quality score

8 (19.1%)
34 (80.9%)
18 (42.9%)
20 (47.6%)
4 (9.5%)
78.1%

% reported ADRBs percentages by whether studies had or had not selected patients on previous/current history of alcohol/illicit drug use
1. % of studies not selecting
17 (40.5%)
2. % of studies where selection not stated
3 (7.1%)
3. % of studies selecting
22 (52.4%)
4. % of studies selected for no previous opioid exposure
1 (2.7%)
5. % of ADRBs within the not-selecting groups
11.2%
6. % of ADRBs within not-stated groups
21.6%
7. % of ADRBs within the selecting groups
0.1%
8. % of ADRBs within the selecting for no previous opioid exposure group
0%
9. % of ADRBs within the combined not-selecting and not-stated groups
16.1%
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preselected patients for COAT. Percentage of
ADRBs for the preselected group was calculated
at 0.59% vs 11.2% within the not-selected group
and 21.6% for the nonstated group.

Table 2B
Average percentage of ADRBs determined by
urine toxicology for ﬁve studies of 15,442 CPPs
exposed to COAT was 20.4%. Here the average
exposure time was 22.1 months. Most of these
studies (80%) were prospective and the average
quality score was 84.3%. None of the studies had
preselected their CPPs.
Table 3
Average percentage of illicit drug use determined
by urine toxicology for ﬁve studies of 15,442 CPPs
exposed to COAT was 14.5%. Here exposure time
was 36 months for one study on which information was available. Most of these studies were prospective (60.0%) and the average quality score was
84.2%. None of the studies had preselected their
CPPs.
Table 4
Average percentage of “addiction” development in
24 studies (10,344 CPPs exposed) where there was
no speciﬁc mention of presence/absence of this
issue was 0%. Here the average exposure time was
11.4 months. One hundred percent of these studies were prospective and the average quality score
was 80.1%%. A total of 70.9% of these studies had
preselected their patients.
Table 5
Average percentage of alleged “addiction” development on COAT exposure for 48 studies or
12,851 CPPs exposed was 0.63%. Here the average exposure time was 17.3 months. Most of
these studies were prospective (64.6%) and the
average quality score was 78.2%. Here 52.1% of
the studies had preselected their CPPs. Percentage of abuse/addiction in the selected group was
0.07%.
Table 6
Average percentage of ADRBs noted on COAT
exposure for 41 studies and 12,810 CPPs exposed
was 2.2%. Here the average exposure time was
13.8 months. Most of these studies were prospective (80.9%) and the average quality score was
78.1%. Here 52.4% of the studies had preselected
their CPPs. Percentage of ADRBs in the selected
group was 0.1%.
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Discussion

A number of observations can be derived from the
results of this evidence-based review presented in
Tables 1–6. First, the reported incidence of opioid
abuse/addiction on COAT exposure as calculated
here appears to be quite low (3.27%) (Table 1).
This number is well below the accepted prevalence of addictions (approximately 10%) in the
general population. Second, the calculated average
exposure time to COAT is well above 1 month for
all the derived groupings (Tables 1–4). Third,
although the quality of the studies in each grouping (Tables 1–4) was generally over 70% in some
of the groupings, the majority of the studies were
retrospective (Tables 1 and 2). Fourth, the incidence of ADRBs (11.5%) is greater than the incidence of clinician determined presence of abuse/
addiction (3.27%). Fifth, it is interesting to note
that the percentage of alleged abuse/addiction and
percentage of ADRBs was lower within the grouping for the preselected subgroups (no history of
addiction/abuse or current history of illicit drug
use) vs the nonselected subgroups (Tables 1 and
2A). In the case of the abuse/addiction grouping
it was 3.27% (nonselected) vs 0.19% (selected)
(Table 1). For the case of the ADRBs grouping, it
was 11.5% (nonselected) vs 0.59% (selected)
(Table 2A). Sixth, it is also interesting to note that
preselecting for no previous history of opioid
exposure may not confer protection against development of alleged addiction/abuse, i.e., 3.27%
(not selecting) and 4.35% (selecting) (Table 1).
Seventh, it appears that urine toxicology identiﬁes
a greater percentage (20.4%; Table 2B) of CPPs
demonstrating ADRBs (no opioid or opioid in
urine other than prescribed) vs ADRBs identiﬁed
by observation only (11.5%; Table 2A). Eighth,
illicit drug use is present in 14.5% (Table 3)
exposed to COAT. This again is within the range
of the prevalence of addictive disease within the
general population (10%). Nine, as expected, the
addition of the patients in Table 4 to those of
Tables 1 and 2A lowered the incidence of addiction/abuse to 0.63% from 3.27% and of ADRBs
from 11.5% to 2.2%. Some of these observations
will be discussed below in relationship to previous
literature.
In the ﬁrst review of the prevalence (not de novo)
of reported abuse/addiction within CPPs, Fishbain et al. [31] pointed out that this research area
was confounded by a lack of agreement as to how
to arrive at a diagnosis of addiction. This problem
with terminology has since been echoed by other
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researchers [94,95]. Taking a closer look at the
results of this current evidence-based structured
review, it appears that within the abuse/addiction
studies grouping (Table 1), various terms were utilized to indicate addiction, such as abuse, drug
problem, drug seeking, etc. In none of the studies
was an actual operational diagnosis for substance
dependence utilized. Only two studies utilized the
correct concepts for addiction [31] (psychological
dependence, craving), but it is unclear how these
were derived operationally. Besides being a confounder to the reported results here, how can this
issue impact on the derived results? In one scenario it is believed that not utilizing operational
criteria may increase the incidence or the likelihood of making that diagnosis. As such, it is likely
that the calculated incidence of 3.27% for abuse/
addiction could have been lower if recognized criteria were systematically utilized.
Variables that have been found in the addiction
and pain literature to predict ADRBs are the following: previous history of alcohol/illicit drug use
[96]; current history of alcohol/illicit drug use
[96]; family history for alcohol/illicit drug use [96];
treatment in a drug rehabilitation facility [97]; use
of multiple drugs [98]; use of needles [98,99]; and
being a smoker [96]. Predisposition to addiction is
likely genetically determined [93,100], and hence
the importance of the family history for alcohol/
illicit drug use and previous history and current
history of alcohol/illicit drug use. As such, it is not
surprising that if you preselect patients for COAT
without these variables, you are likely to have
fewer ADRBs in your COAT group. This was
postulated by Aronoff [33] and is supported by our
ﬁndings (above) for differences between preselected and nonselected CPPs for abuse/addiction
and ADRBs on COAT exposure. Finally, this part
of the data supports the concept that de novo
addiction (addiction without a previous history of
addiction) may be extremely rare on COAT exposure. In this study it was calculated to be 0.19%
for the abuse/addiction grouping (Table 1), and
even lower (0.07%; Table 5) if the studies in
Table 4 are utilized.
As noted in the Introduction, ADRBs can be a
red ﬂag for the development of addiction in
COAT treatment. In this study the frequency of
ADRBs was consistently higher (Table 2A) than
that for clinician-determined presence of abuse/
addiction (Table 1). At issue then is whether
ADRBs represent the true incidence of addiction
within COAT treatment, and if not, which ADRBs
do? Unfortunately, the “norms” for ADRBs have
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not been clearly established [101]. It is likely that
these behaviors exist along a continuum with
certain behaviors being less aberrant (such as
aggressively requesting medications), with other
behaviors being more aberrant, such as frequent
unsanctioned dose escalation [94], with some
behaviors, such as injecting prescribed medications, being most aberrant [101]. Thus, it is
unlikely that all ADRBs are equally indicative of
addiction, and as such, the calculated incidence for
ADRBs (11.5%; Table 2A) is likely an overestimate for the concept of addiction development on
exposure. Therefore, this issue serves as a confounder to this part of the study in trying to determine the incidence of abuse/addiction on COAT
exposure.
Pseudo-addiction refers to ADRBs, such as
dose escalation, which appear to indicate the possibility of addiction, but which stop if pain is adequately controlled, thus indicating that they were
not part of the addiction syndrome [102]. As the
original report [102] was a case study, this concept
lacked signiﬁcant evidence. Recently, however,
there have been a number of studies that have been
able to identify the presence of this syndrome
[69,103,104]. At issue then is what impact the concept of pseudo-addiction could have on the results
of this study. Pseudo-addiction could present as
some ADRBs, e.g., dose escalation, medication
hoarding, etc. As such, within the reported prevalence of ADRBs in the reviewed studies, some
CPPs could have been demonstrating pseudoaddiction. None of the reviewed ADRBs studies
had considered the possibility of pseudo-addiction. Thus, the reported prevalence of addiction
in these studies could well have been lower, thus
confounding the results of our study. Similar
observations also apply to the abuse/addiction
grouping, as often these diagnostic labels are
placed on the patient upon observing ADRBs.
As noted above, the prevalence of ADRBs identiﬁed by urine toxicology was higher by urine toxicology (20.4%) than by observation only (11.5%).
This ﬁnding has previously been reported by other
researchers [43,105]. Thus, our results support
and are supported by this previous work.
What are some additional potential confounders to the results of this evidence-based structured
review? First, a signiﬁcant percentage of the studies in the abuse/addiction grouping were retrospective. Retrospective studies, unless there are
speciﬁc criteria utilized for clinical observation,
can under- or overreport the presence of the clinical problems being studied. Second, it is not clear

454
whether addiction development is determined by
time of exposure and/or opioid dose. As noted in
Methods, time of exposure was controlled for and
all study groupings had very signiﬁcant exposure
times. However, opioid dose was not controlled
for. This is because in many of the reviewed opioid
exposure studies, opioid doses were not reported.
Presently, it is unclear whether there is some opioid dose that is necessary to develop addiction. If
this is the case, then the dose issue would serve as
a confounder to the results of this study. Third,
this evidence-based structured review had inclusion/exclusion criteria. These inclusion/exclusion
criteria were chosen to minimize confounding by
studies which would not generate reliable percentages for abuse/addiction or ADRBs on opioid
exposure. Thus, for example, studies were
excluded if CPPs were not maintained on opioids
for more than 1 month. This was performed to
make sure that, if abuse/addiction was to develop,
that exposure time was not inappropriately short,
thus precluding this possibility. Similarly, trials
were not included if a weak opioid (tramadol) was
utilized, as it has been shown that this drug is
associated with little abuse. However, these inclusion/exclusion criteria could have eliminated studies in which little abuse/addiction would have been
noted and/or that were high-quality studies. As
such, it is possible that these inclusion/exclusion
criteria could have inﬂated the abuse/addiction or
ADRBs percentages. However, we believe that
these inclusion/exclusion criteria were appropriate
and necessary according to the current state of
scientiﬁc knowledge and thus improved the quality of the data generated. We would suggest that
future researchers utilize the same inclusion/
exclusion criteria in studying this research area.
Finally, it is unclear whether utilizing the studies
in Table 4 adds useful information or becomes a
confounder to the data. As noted above, in the
studies presented in Table 4, CPPs were exposed
to opioids for extended periods of time. The quality
of these studies in general is better than the other
studies in this review, as most of them are doubleblind placebo controlled. The vast majority of these
studies had preselected their CPPs for inclusion
by eliminating CPPs with a previous or current
history of drug/alcohol abuse/addiction. Yet, it is
unclear whether these studies monitored CPPs for
the development of abuse/addiction or ADRBs
over the course of the studies, as no data on this
issue were reported. Thus, it is possible that some
of these studies could have had some CPPs who
developed ADRBs and/or abuse/addiction. There-
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fore, the supposed 0% incidence of ADRBs and
abuse/addiction within this study grouping could
be an underestimate. This is the reason why these
studies were isolated from the other studies as a
subgroup. Thus, the results generated in Tables 4–
6 should be viewed with caution. At issue then is
whether these kinds of trials are able to detect
ADRBs? To our knowledge, this question has not
been addressed in the literature. In our opinion,
these trials should be able to detect ADRBs if they
choose to. It is encouraging that there have been
some recent industry-sponsored trials [88] that
have speciﬁcally looked for abuse/misuse. In our
opinion, because of the ﬁnancing behind the industry-sponsored trial, researchers here should be in
a better position to identify ADRBs than the individual clinician performing a clinical study.
What are the clinical implications of this study?
First, if the results of this evidence-based structured review are correct, the pain clinician can be
relatively certain that opioid exposure will lead to
abuse/addiction in a relatively low percentage of
CPPs. This statement is based on the fact that this
dataset contained a large number of CPPs exposed
to COAT. Second, the chances of iatrogenic
abuse/addiction development can be signiﬁcantly
decreased by preselecting CPPs. Although this
idea has been clinical lore, the presented data to
date are the best evidence for this view. Third, to
fully capture the incidence of abuse/addiction and
ADRBs in their COAT samples, clinicians should
routinely utilize ADRB lists and urine toxicology.
Finally, according to this review, how can this
area of research be improved? First, research clinicians should concentrate on performing prospective studies in this area. Second, these studies
should have the following characteristics: 1)
clearly documented opioid exposure times; 2)
clearly documented opioid doses at which abuse/
addiction and/or ADRBs were noted; 3) if utilizing
the abuse/addiction concept, clearly deﬁned deﬁnitions or diagnostic criteria by which such conclusions were reached; 4) ADRB lists should be
utilized to facilitate documentation and observation; 5) urine toxicology should be utilized in all
these studies to ensure that no ADRBs are missed,
thus adding to the validity of the results; and 6)
documentation as to whether CPPs were preselected and what were those criteria. Finally, industry opioid efﬁcacy studies should monitor for
abuse/addiction and ADRB development utilizing
speciﬁc criteria and ADRB lists, even if the CPPs
included in these studies are preselected for no
abuse/addiction.
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Conclusions

The results of this evidence-based structured
review indicate that COAT exposure will lead to
abuse/addiction in a very small percentage of
patients. This percentage can be dramatically
decreased by preselecting CPPs for no previous or
current history of drug/alcohol abuse/addiction.
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