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Abstract
Concern about abuse/dependence in chronic pain patients taking opioid analgesics may lead
to undertreatment of pain, yet little is known about the prevalence of abuse/dependence in
these patients and how it differs among analgesic agents. The objective of this study was to
assess the prevalence of tramadol abuse compared to nonsteroidal anti-inflammatory drugs
(NSAIDs) and hydrocodone-containing analgesics in patients with chronic noncancer pain
(CNP). The study had three arms. The first arm consisted of subjects prescribed tramadol
alone; the second of subjects randomized to either NSAIDs or tramadol; and the third of
subjects randomized to hydrocodone or tramadol. Each investigator received two boxes of
prescriptions randomized so that one in every four prescriptions was for tramadol. Upon
deciding on the therapeutically appropriate arm, the physician selected the appropriate box,
opened the next envelope and completed the enclosed prescription. After the initial
randomization, physicians could prescribe whatever medication was therapeutically
appropriate. A total of 11,352 subjects were enrolled. Up to nine interviews using
a structured questionnaire were conducted over a 12-month period. An algorithm called the
‘‘Abuse Index’’ was developed to identify subjects who were abusing the drug. The primary
components of the index were increasing dose without physician approval, use for purposes
other than intended, inability to stop its use, and withdrawal. The percent of subjects who
scored positive for abuse at least once during the 12-month follow-up were 2.5% for NSAIDs,
2.7% for tramadol, and 4.9% for hydrocodone. When more than one hit on the algorithm
was used as a measure of persistence, abuse rates were 0.5% for NSAIDs, 0.7% for
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tramadol, and 1.2% for hydrocodone. Thus, the results of this study suggest that the
prevalence of abuse/dependence over a 12-month period in a CNP population that was
primarily female was equivalent for tramadol and NSAIDs, with both significantly less than
the rate for hydrocodone. J Pain Symptom Manage 2006;31:465--476. Ó 2006 U.S.
Cancer Pain Relief Committee. Published by Elsevier Inc. All rights reserved.
Key Words
Tramadol, hydrocodone, nonsteroidal anti-inflammatory drugs, prevalence of abuse, pain,
independent steering committee, analgesics, questionnaire

Introduction
Tramadol is a centrally-acting analgesic with
weak m-opioid agonist properties and weak
inhibition of norepinephrine and serotonin
reuptake. It has been marketed in Germany
without controls by Grünenthal since 1977,
where it has been one of the most widely prescribed analgesics. Preclinical,1--4 clinical,5--7
and epidemiologic8 studies prior to 1994 suggested that tramadol had a low abuse liability,
which led the Drug Abuse Advisory Committee
(DAAC) to recommend to the U.S. Food and
Drug Administration (FDA) that tramadol be
approved as a nonscheduled analgesic.9 This
decision was based not only on the anticipated
low abuse but the recognition that pain is often undertreated and that physicians are less
likely to prescribe scheduled analgesics,10--13
especially for chronic pain. The decision of
the DAAC was, however, contingent on establishing an Independent Steering Committee
(ISC) and a proactive postmarketing surveillance program as a protective measure to
detect unexpectedly high abuse.
The proactive program that was developed
consisted of two Phase IV studies and a proactive
surveillance program designed to rapidly assess
any unexpected levels of tramadol abuse.14 One
Phase IV study consisted of a study of abuse
among impaired health professionals,15
whereas the second study, which is the subject
of this report, examined abuse in patients with
chronic noncancer pain (CNP).
Although a number of studies suggested
that the risk of abuse or dependence in pain
patients taking opioid analgesics is rare,16,17
few data are available on the prevalence of
abuse among patients taking opioid analgesics
over extended periods of time for chronic
pain. To our knowledge, the study described

in this paper, which used more than 11,000 patients, represents the largest effort to systematically estimate the prevalence of opioid
analgesic abuse in patients with CNP.
Estimates of the prevalence of opioid abuse/
dependence in the studies that have been conducted in CNP patients vary widely and range
from 0% to more than 30%.18--20 One reason
for these inconsistent results may be that a variety of measures were used, some of which may
have been inappropriate for diagnosing abuse
in chronic pain patients. For example, Fishbain et al. noted that of the 24 studies they reviewed, only seven used acceptable diagnostic
criteria and definitions for substance-use disorders.20 Of these, only three attempted to
address the concepts of psychological dependence and compulsive use that are the defining features of dependence (‘‘addiction’’),
and they ranged from 3% to 16%.
Current instruments such as the Structured
Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition
(DSM-IVÒ) Axis 1 Disorders and the Composite International Diagnostic Interview are
based upon DSM-IV-Text Revision(TR)Ò criteria and are used to determine the prevalence
of abuse and dependence in epidemiologic
and treatment outcome studies, and in clinical
practice.21--23 However, it has been suggested
that the application of DSM-IIIRÒ and/or
DSM-IV-TRÒ criteria in patients with chronic
pain could result in a large number of false
positives.23--26 Thus, a consensus document entitled ‘‘Definitions Related to the Use of Opioids for the Treatment of Pain’’ reintroduced
the term ‘‘addiction,’’ which is characterized
by impaired control over drug use, compulsive
use, continued use despite harm, and craving.27 Behaviors suggestive of addiction
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include inability to take medications according
to an agreed upon schedule, taking multiple
doses together, isolation from family and
friends, use of analgesic medications for other
than analgesic effects such as sedation, anxiety,
or intoxication.27 The questionnaire used in
this study included several of these indices.
A problem encountered in the design of this
study was that there were no standardized
scales or norms against which to compare tramadol abuse, if it occurred, with abuse of other
substances with higher and lower abuse potential. As a result, a decision was made to compare the abuse/dependence associated with
tramadol to a negative comparator, nonsteroidal anti-inflammatory drugs (NSAIDs), and to
a positive comparator, hydrocodone-containing analgesics. The NSAID analgesics were chosen because they were considered to have
almost no abuse liability while the positive comparator, hydrocodone-containing analgesics,
were widely recognized as being abused albeit
not primarily among chronic pain patients.28,29
The hypothesis underlying this study was
that abuse/dependence associated with tramadol would not be higher than the negative control (NSAIDs) and would be lower than the
positive control (hydrocodone-containing
analgesics).

Methods
Design of Prospective Study
The initial study design required recruiting
12,000 subjects: 4000 subjects assigned to
each of the comparator drugs (4000 taking tramadol, 4000 taking NSAIDs, and 4000 taking
hydrocodone-containing analgesics). Because
interviews with physicians indicated that they
were unwilling to prescribe NSAIDs or hydrocodone-containing analgesics in the same
arm, the study had three arms (Fig. 1). The
first arm consisted of subjects prescribed tramadol alone; the second of subjects randomized to either NSAIDs or tramadol; and the
third, subjects randomized to hydrocodonecontaining analgesics or tramadol. The tramadol alone arm was proposed because there
were conditions in which NSAIDs were contraindicated (e.g., gastrointestinal bleeding) and
since this would be a target population, we
did not want them excluded from the study.
Physicians could enter up to six of these

467

subjects in the study. An attrition rate of 25%
was anticipated, resulting in a projected final
sample of 9000 subjects or 3000 in each arm.
The final distribution after randomization is
seen in Fig. 1.
The selection of the appropriate arm was
based on medical history and the presenting
pain complaint. Each investigator received
two boxes of envelopes, one containing tramadol and NSAID prescription blanks and the
other containing hydrocodone and tramadol
prescription blanks. The prescriptions were
randomized so that one in every four prescriptions was for tramadol. Upon deciding which
arm comprised the best clinical fit for the subject, the physician simply picked the appropriate box, opened the next envelope and
completed the prescription that was enclosed.
If the physician chose not to randomize a patient to the study but to enter the subject into
the tramadol only arm, the physicians’ own prescription blank was used rather than one from
the randomized sets. This maintained the one
in four ratios for the randomized arms.
Randomization occurred at the initiation of
the study. Once the subject was enrolled, it
became a natural history study, in that physicians could prescribe whatever medication
was therapeutically appropriate based on response to the initial medication; thus, some
subjects may have been taking NSAIDs, hydrocodone, or tramadol at different times during
the study. All data were collected and analyzed
by the drug the subject was taking at the time
of the interview not the drug to which they
were randomized. All subjects were tracked
for 12 months (9 interviewsdat baseline, 2
weeks, 1 month, 2 months, 3 months, 4
months, 6 months, 9 months, and 12 months)
unless it no longer became possible to establish contact, e.g., moving without notification
or requests to drop out of the study.

Patient Eligibility
Subjects must have had chronic ($4
months) nonmalignant pain (excluding headaches) as the primary complaint and be 18--74
years of age. They must also have been initiating a new therapy that included a prescription
for one of the reference medications. All subjects signed an informed consent and were
paid either $5 or $10 per completed interview
based on its length.

468

Adams et al.

Vol. 31 No. 5 May 2006

Patient Population
Patients for whom any analgesic
is newly prescribed by the treating
physician (new starts)
N=12,000
(11,352)
Drug Comparison Groups
(New Therapy)

Traditional
NSAIDs for
analgesia
n=4,000
(4,039)

Tramadol

Tramadol

Tramadol

Hydrocodone

n=1,333
(1,517)

n=1,333
(1,475)

n=1,333
(1,176)

n=4,000
(3,145)

Fig. 1. Subject population, drug comparison groups. Numbers in parentheses are the actual numbers achieved
vs. the target numbers.

Subjects were excluded if they had a hearing
or speech impediment, a serious mental disturbance (e.g., psychotic or suicidal), or a current
substance abuse problem. Physicians used their
own judgment in determining if a potential
subject had a current substance abuse problem. Subjects were also excluded if they were
taking any contraindicated medications (e.g.,
other opioids) or had a condition that would
preclude use of any of the study medications.

Computer-Assisted Telephone Interviewing
Harris Interactive, a national research
company, completed interviews via a computer-assisted telephone interview and interviewers were trained in the international ISO
9002 quality standards (www.iso.ch/iso/en/
ISOOnline). All interviewers completed 3
days of training in use of the computer system,
transcribing verbatim comments, phrases, callbacks, and mock interviews. Interviewers were
also trained to probe on certain responses to
clarify responses that might otherwise appear
to suggest abuse. For example, if a subject responded that it ‘‘was hard to stop taking their
medication,’’ they were asked to further explain their answer. If the subjects’ response indicated therapeutic intent, such as their pain
would come back, that response was not
counted in the algorithm. If, on the other
hand, their response was not related to therapeutic intent, such as they felt that they were

becoming addicted, it was counted. Interviewers were monitored on a regular basis to
ensure that the protocol was being followed
and to identify any training issues.
Two variations of the questionnaire were
used. The full questionnaire (long form) included assessments of medication use, physical
function, emotional function, and pain intensity. A shorter version (short form) did not include evaluations of physical and emotional
functions. The long questionnaire was administered at baseline, 2, 6, and 12 months. The
short version was administered at 2 weeks, 1,
3, 4, and 9 months.

Questionnaire
A questionnaire designed specifically for
chronic pain patient populations was developed, based on the available literature and expert consultation including input from the
ISC. It was based on a conceptual model that
identified the following four distinguishable
but overlapping features of chronic pain: medication usage (including abuse and dependence), physical functioning, emotional
functioning, and pain intensity.30--32
The questionnaire was pretested among
three overlapping replicates of 10 patients in
an iterative manner to ensure that it would
be understandable to subjects and to eliminate
redundancy. The resulting questionnaire was
administered to a pilot sample of 194 chronic
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pain patients taking either NSAIDs or opioids.
The results were analyzed to determine the reliability and validity of various components
prior to implementation.
Among the medication usage questions were
‘‘Increasing the dose of medication without
physician approval, problems trying to stop
or cut down, use for purposes other than intended (i.e. anxiety or when feeling depressed).’’ Separate questions were asked
about feeling intoxicated or being in a good
mood.27,33,34 Because of the relationship between smoking, drinking, and drug use, questions on these behaviors were included in the
questionnaire to further define the characteristics of the population.35--39

Withdrawal Score
A 24-item set of questions used at the NIDA
Addiction Research Center, Study 219 (ARC
219) was used. There was no absolute value
that indicated clinically significant withdrawal;
rather, the scores were compared to each
other. Since physical dependence is expected
in long-term treatment with opioids, withdrawal without evidence of inappropriate use
and loss of control was not considered problematic. Withdrawal was included because it
is one of the signs of dependence and also because the FDA and U.S. Drug Enforcement Administration still consider withdrawal an
indicator in scheduling decisions.40,41 Withdrawal is considered because Factor 7 of the
eight factor analysis under the Controlled Substance Act is ‘‘its psychic or physiological dependence liability,’’ and withdrawal is the
measure of physiological dependence.40

Pain Intensity
Pain intensity was measured with a 0--10 numeric rating, an accepted valid measurement
of pain intensity.42 Subjects rated both their
current level of pain and average level of
pain over the past week from 0 (no pain) to
10 (worst pain). Pain scores were collected at
each interview. Bodily pain scores are one of
the subscales of the SF-36, which were collected four times during the study.43--45

Algorithm
For the purposes of the study, the ISC developed an ‘‘Abuse Index,’’ which was conceptually
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based on existing classification systems for
abuse and dependence (i.e., DSM-IV-TRÒ), as
well as potential measures of abuse and dependence suggested by other studies.23,27,33,34 A
‘‘case’’ identified using the Abuse Index was
also referred to as a ‘‘hit.’’
Four dimensions were identified:
 Inappropriate use (increasing dose without physician approval)
 Use for purposes other than intended
(anxiety and depression plus good mood
and feeling intoxicated)
 Inability to stop use (loss of control)
 Evidence of opioid withdrawal (Withdrawal Score)
One point was given for a positive score
on each dimension. The Withdrawal Score
was only obtained if the subject had discontinued his or her medication, which was operationalized as not having taken his or her
medication in the last 48 hours. A case of presumptive abuse or dependence was based upon
2 out of 3 points if the Withdrawal Score was
not obtained or 3 out of 4 points if it was
obtained.
Physical dependence is an expected outcome of prolonged opioid therapy, but addiction is not. Addiction is characterized by loss
of control or compulsive drug use.27 The first
three measures in the abuse algorithm are consistent with measures of loss of control subsequently published in a consensus document
referred to previously.27
Since a prospective study such as this had
not been done before in a large patient population, we did not attempt to create the survey
instrument as an absolute diagnostic tool.
Rather the Abuse Index was designed as a relative scale and was used to provide comparative
results with the other medications. The purpose was to estimate whether the scores on
the Abuse Index were the same, less than, or
greater than the score of comparative medications on the same scale. The algorithm in
Table 1 was used to identify cases.
When a subject responded to the interviewer
in a way that might suggest that he or she
could be included as a case based on the algorithm, further probes were initiated, as previously described, to ascertain whether the
subject should be included as a potential case
or not.
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Abuse Index Algorithm
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arm, and 73.3% in the N-T arm completed all
nine interviews.

Score
1

Inappropriate use
If the subject met all of the following criteria:
 Increases dose on own (without physician’s
approval)
 Never skips a dose
 Never forgets to take a dose

1

Use for purposes other than intended
If the subject answers yes to two or more
of the following:
 Takes more when upset
 Takes more when discouraged
 Makes subject feel intoxicated
 Puts subject in good mood

1

Inability to stop use
If the subject answers yes to at least one of the
following:
 Physician said to stop or cut down
 Subject tried to stop and responded that it
was somewhat or very hard
 Did not try to stop but said it would be hard

1

Evidence of opioid withdrawal
If the Withdrawal Score is 52 or more (range 24--120)

Data Quality
Several routines were established to assure
data integrity. A series of checking programs
were run to check for any skips, errors, or inconsistencies in the data, and frequencies
were checked before and after data corrections
were made.

Results
Distribution of Subjects
A total of 11,352 subjects were enrolled in
this study. The sampling ratio within each
arm was approximately three to one, suggesting that the randomization procedures were
followed. Fig. 1 shows the target for each arm
with the actual number of subjects in
parentheses.

Completed Interviews
Nearly 72% (n ¼ 8139) of the 11,352 subjects completed all nine interviews. A total of
87,180 interviews or 85% of all possible interviews (102,168) were completed.
A comparison of attrition by arm of study
suggested that the completion rates were similar across the three arms of the study. Seventy
percent (70.4%) of the subjects in the H-T
arms compared to 72.1% in the tramadol

Sample Characteristics
The population was primarily female
(68.2%), which was consistent with the primary pain diagnoses of subjects entering the
study. The sample was also primarily white
(84%), over 36 years of age (86.8%), and
over half (54%) were not employed (Table 2).
Up to three pain diagnoses were recorded
for each patient using the International Classification of Diseases criteria (ICD-9-CM).46 The
following ICD diagnoses accounted for more
than three-quarters of the primary diagnoses:
osteoarthritis (19.9%), other disorders of the
back (16.6%), other disorders of the soft tissue
(10.0%), other/unspecified joint disorders
(8.0%), rheumatoid arthritis (6.3%), and a variety of disc, knee, and cervical disorders
(15.6%).
The mean pain scores at study entry were
generally higher for the hydrocodone/tramadol arm (7.6), followed by the tramadol arm
alone (7.3), and the NSAID/tramadol arm
(6.9).

Rate of Abuse
The term ‘‘hit’’ was used to denote a positive
score or case on the Abuse Index, e.g., two out
of a possible three points if the Withdrawal
Scale was not used or three out of a possible
four points if the Withdrawal Scale was used.
The hit rates for NSAIDs and tramadol were
similar, while the rate for hydrocodone was
higher (Table 3). There was no statistically significant difference between the rates for tramadol and NSAIDs. However, the rate for
hydrocodone was significantly different than
that of NSAIDs and tramadol (P < 0.01).
There were a total of 559 cases of a positive
hit on the Abuse Index for the three reference
medications. While each case within a specific
reference medication represented a person, an
individual counted as a hit on tramadol might
have also been classified as a hit on NSAIDs.
The 559 cases represented a total of 506 individuals, 102 of whom hit only on tramadol,
compared to 176 who hit on only hydrocodone, and 177 who hit only on NSAIDs. The
remaining 51 hit on multiple drugs.
The overall rates yield the highest prevalence estimate since there was no measure of
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Table 2
Sample Characteristics by Study Arm (Percent)
ARM
H-T (n ¼ 4321)

N-T (n ¼ 5556)

T (n ¼ 1475)

Total (N ¼ 11,352)

Gender
Male
Female

33.8
66.2

30.9
69.1

29.2
70.8

31.8
68.2

Race
White
Black
Asian/Pacific Islander
Native American
Other

83.7
13.1
0.3
1.1
1.9

83.6
13.4
0.4
1.0
1.6

87.0
9.3
0.6
1.6
1.5

84.0
12.7
0.4
1.1
1.7

Hispanic origin
Yes
No

3.7
96.3

3.7
96.3

3.5
96.5

3.7
96.3

Age (years)
18--35
36--50
51--65
66þ

11.9
39.2
33.1
15.7

14.5
34.1
34.6
16.8

11.9
34.8
33.5
19.8

13.2
36.1
33.9
16.8

Selected primary diagnosis
Diffuse diseases of connective tissue
Rheumatoid arthritis
Osteoarthritis
Other arthropathies
Other unspecified joint disorders
Intervertebral disk disorders
Other unspecified disorders of back
Other disorders of soft tissue
Sprains and strains
Other
Mean pain score at baseline

2.0
5.9
17.4
3.9
7.2
6.5
21.3
8.3
6.8
20.7
7.6

1.9
6.7
22.7
5.3
8.4
3.7
13.2
9.8
4.8
23.5
6.9

1.4
5.8
16.6
4.1
8.7
5.1
15.9
15.8
3.7
22.9
7.3

1.9
6.3
19.9
4.6
8.0
4.9
16.6
10.0
5.4
22.4

Characteristics

persistence; a hit at one interview was all that
was required. Table 3 also shows the effect of
introducing a measure of persistence by requiring hits at two or more interviews (row
2). While these rates were substantially lower
(NSAIDs 0.5%, tramadol 0.7%, and hydrocodone 1.2%), the conclusion was the same.
That is, the relative abuse of hydrocodone
was significantly higher than either tramadol
or NSAIDs (P < 0.01).
One component of the algorithm, ‘‘use for
purposes other than intended,’’ actually contains two concepts ‘‘use for purposes other
than intended’’ such as anxiety and depression

and ‘‘good mood and feeling intoxicated.’’
Since some patients might say that the medication put them in a good mood because it relieved their pain, all cases in which good mood
and feeling intoxicated were the only components measured on this criterion were removed
and the prevalence rates recalculated. The resulting prevalence rates were hydrocodone
2.24%, tramadol 1.07% (P < 0.01), and NSAIDs
1.06% (P < 0.01).

Prior Drug History
Of the 11,352 subjects, 128 were recorded as
having a previous history of drug abuse, 9275

Table 3
Distribution of Positive Cases by Continuity of Hits for Hydrocodone, Tramadol, and NSAIDsa
Hydrocodone n ¼ 4278

1 hit
2 or more hits
Total
a

Tramadol n ¼ 4965

NSAID n ¼ 8589

Frequency

%

Frequency

%

Frequency

%

159
49
208

3.7
1.2
4.9

97
36
133

2.0
0.7
2.7

176
42
218

2.0
0.5
2.5

Percentages based upon total population exposed to medication.
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did not have a history of drug abuse, and history was unknown in 1949 subjects. Of the
506 individuals who had a positive hit on the
Abuse Index for one or more of the three reference medications, seven individuals had
a known history of drug abuse, 407 had no history of drug abuse, and in 92 cases the history
was unknown. The resulting rates were 5.5%
for those with a prior history of abuse, 4.4%
for those with no prior history, and 4.7% where
the history was unknown. There is no significant difference among these groups.

Characteristics of Abusers
No significant differences were found in the
distribution by gender, age, or employment
status across type of medication to which subjects were exposed. There were some differences between characteristics at admission
and those who met the criteria for abuse.
Across all three drugs, those who met the criteria were more likely to be between the ages of
36 and 50 years and to report that they were
not employed due to a disability.
The duration of exposure to hydrocodone,
tramadol, and NSAIDs varied depending on
whether the subject met the criteria specified
in the algorithm. Mean exposure for those
not meeting the criteria was 17 weeks for hydrocodone, 18 weeks for tramadol, and 24
weeks for NsAIDs, compared to 28, 30, and
31 weeks, respectively for those meeting the
criteria. In addition, approximately half of
those subjects initially assigned to NSAIDs remained on NSAIDs (53.3%) compared to
about one-third of those randomized to hydrocodone (33%) or tramadol (33.7%).
Bodily Pain scores from the SF-36 improved
for all subjects, while ‘‘average pain this week’’
measured on the 0--10 scale showed significant
improvement for those patients not classified
as hits and for patients taking hydrocodone
who were classified as hits. In contrast to the
Bodily Pain scores noted above, where improvements were seen across the board, improvements in average weekly pain for
tramadol and NSAID patients classified as
hits were not significant.
Thirty percent of all subjects smoked and
50% drank. Among cases, 41.5% smoked compared to 29.6% among noncases (P < 0.01).
While equal proportions of cases and noncases
drank, 14.4% of cases were classified as heavy
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drinkers compared to 9.7% of noncases
(P < 0.01).

Discussion
The results of this study suggest that the rate
of abuse/dependence in a chronic pain population that was primarily female and over the
age of 36 ranged from 2.5% to 4.9% based
on a single hit and from 0.5% to 1.2% if a measure of persistence (two or more hits) was
used. The prevalence rates for NSAIDs and tramadol were significantly less than the rate for
hydrocodone-containing analgesics.
As noted previously, hydrocodone was included as a positive comparator and NSAIDs
as the negative. While hydrocodone is known
to be abused, little is known about the abuse
of NSAIDs. In a sense, it was included as a placebo vis-à-vis abuse. A review of the literature
suggests that some abuse or misuse of these
products occurs, as exhibited by overuse headaches and hypokalemia.47,48 However, we are
not aware of any studies of NSAID abuse using
addiction-related criteria.
The pain scores suggest that subjects suffered from moderate-to-severe pain, and that
the subjects were generally assigned to groups
as would be expected according to the World
Health Organization guidelines for cancer
pain. That is, the mean pain score for subjects
assigned to the hydrocodone vs. tramadol arm
was higher than for tramadol alone, which was
higher than the pain score for those in the
NSAIDs vs. tramadol arm.
Within each arm, at least 70% of the subjects
completed all nine interviews during the 12month period, and between 75% and 79%
completed the eight interviews within 9
months. Attrition rates were similar for all
arms of the study. These represent relatively
low attrition rates for a 12-month study in
which subjects paid for their medication.
Consideration was given to analyzing only
those subjects who completed all nine interviews, but if the attrition was higher among
cases, then the prevalence rates would have
been artificially low. For example, in one study,
the rate would have dropped from almost 28%
to 5% if the analysis was based on only those
patients in treatment at one year (18). Thus,
the decision was made to analyze all subjects,
including those who dropped out early.
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Previous studies have attempted to measure
abuse and dependence in various patient
populations. These studies have used widely
disparate criteria to measure abuse or dependence.20,49,50 The criteria included in this study
were consistent with the model of four
distinguishable but overlapping features of
chronic pain, including medication usage,
physical functioning, emotional functioning,
and pain intensity.30 Although developed in
1994, the domains included in the questionnaire were also consistent with several of the
measures suggested in the more recent consensus statement entitled ‘‘Definitions Related
to the Use of Opioids for the Treatment of
Pain’’ and others.27,33,34 The key measures in
the algorithm were 1) increase in dose on
own without physician’s approval; 2) use of analgesics for other symptoms such as anxiety, depression, or use for intoxication; 3) difficulty
stopping, for reasons other than return of
pain, including physician said to stop using;
and 4) withdrawal. Past history of addiction,
smoking history, and alcohol use were also collected. Consistent with the literature, cases
were more likely to be current smokers and
heavy drinkers.35--38
This approach of using multiple measures
recognized as being associated with addiction
is considered one of the strengths of this study.
Relying on a single indicator or such measures
as ‘‘feeling addicted’’ is likely to yield less reliable, but higher rates of abuse than an approach requiring a constellation of behaviors.
For example, in one study of pain outcomes,
approximately 40% of patients expressed at
least one aberrant behavior.51 Although the
rate of abuse and dependence among those using hydrocodone-containing analgesics was
4.9%, almost 30% (28.45%) exhibited at least
one of the behaviors included in the index.
With regard to those subjects who were
counted as a hit because they said that the
drug put them in a good mood, it is certainly
plausible that a subject responded that he or
she was in a good mood because his or her
pain was relieved. Removal of the cases in
which ‘‘good mood and feeling intoxicated’’
were the only components of this segment of
the algorithm and including only those cases
where there was ‘‘use for purposes other than
intended’’ yielded prevalence rates ranging
from 1.06% and 1.07% for NSAIDs and
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tramadol to 2.2% for hydrocodone-containing
analgesics. Future studies will separate these
components and probe on positive responses.
The general improvement in pain scores suggests that ‘‘increasing the dose without physician approval’’ was likely a measure of abuse/
dependence, not pseudoaddiction.52
The National Household Survey on Drug
Abuse (NHSDA) collects data on the nonmedical use of drugs and uses DSM-IV criteria to
estimate abuse and dependence. The 2000
NHSDA data suggest that among nonmedical
users of pain relievers, the rate of dependence
is approximately 7% among those aged 26 and
older. Given that this is a rate among those
who engage in nonmedical use of pain relievers,
our estimates of abuse and dependence seem
reasonable. Furthermore, in Fishbain et al.’s review, the three studies that attempted to address
the concepts of psychological dependence and
compulsive use found rates of 5.3%, 3.2%, and
16%.53--55 The assessment in the latter study
was based upon clinical judgment without defined criteria. A more recent study found an addiction rate of 2.8% in CNP patients.56
This study had several strengths: 1) it was
conducted as a prospective study thereby providing incidence rates; 2) there was random assignment within the NSAIDs and hydrocodone
treatment arms; 3) since after the initial random assignment the study was conducted as
a natural history study, it had the advantage
of reflecting behaviors occurring under real
world conditions; 4) it was sufficiently powered
to detect even low levels of abuse/dependence; 5) both positive and negative controls
were used; 6) it used a standardized questionnaire that was based upon the experience of
several experts, was consistent with the current
literature and a consensus statement released
several years after the questionnaire was developed27; 7) an algorithm was developed a priori
to estimate abuse/dependence based upon
multiple indicators rather than relying on a single indicator (the primary components of the
algorithm are recognized as measures of addiction); 8) providing an estimate based on a single hit rather than two or more hits was a more
conservative approach; and 9) a dedicated
team of experienced and well trained interviewers administered the more than 87,000 interviews with subjects who were followed for up
to 12 months.
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One potential criticism is that by excluding
patients with active substance abuse problems,
we would be unlikely to find very much. This,
of course, was the point. Our overall hypothesis was that abuse/dependence in patient populations was low and that for tramadol it would
be very low. We did allow patients with a past
history of abuse in the study. It is unclear
how well primary care practitioners, rheumatologists, and orthopedists screen for histories
of substance abuse, and therefore the number
of subjects with a past history of abuse could
have been underestimated. However, the rate
of abuse in subjects with a known history of
abuse was similar to those without a history
of abuse (4.4%--5.5%). It may be that since
their drug abuse history was known, these subjects were more carefully monitored. Nonetheless, these data do seem to support the
contention that patients with histories of
drug abuse can safely be treated with tramadol
or hydrocodone-containing analgesics. One
can only speculate what would have happened
if current substance abusers were not excluded
from the study. It may be that they would have
been closely monitored and the rates of abuse
would be similar to former abusers. It is also
possible that they may have abused tramadol
in addition to whatever they were already abusing, or transferred their abuse to tramadol.
Based upon previous studies in high-risk populations, these latter alternatives seem less
likely.14,15
Another potential limitation of the study was
that although the questionnaire was based on
existing literature and expert consultation,
no independent clinical assessment of individual cases was done. In retrospect, in the initial
phases of the study, we could have had a physician experienced in addiction medicine interview subjects who appeared to be abusing
their medication to help validate the algorithm. This approach was used successfully in
a study of the nicotine inhaler and we plan
to include this approach in future studies.57
Another potential criticism is that the algorithm did not capture all the elements necessary to produce an estimate of abuse or
dependence. The algorithm did include several measures that are recognized as measures
of abuse or dependence. The patients had to
have increased their dose without their physician’s approval, taken their medication for
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purposes other than pain relief and/or reported that they could not stop for a reason
that was not related to the relief of pain. However, the latest version has been updated to include additional measures, such as personal
problems and methods of obtaining
medications.

Conclusions
These results support the hypothesis that
the rate of abuse identified with tramadol is
not significantly greater than NSAIDs, but is
less than the rate associated with hydrocodone.
Furthermore, abuse/dependence in this population was low overall and consistent with other
studies of large patient populations. Importantly, the rate was also relatively low among
chronic pain patients with a history of drug
abuse. Considering that two recent studies of
more than 1000 patients each indicated that
less than 25% of patients felt that their pain
was adequately controlled,58,59 we hope that
these results will help allay fears about patients
becoming addicted, contribute to the appropriate treatment of pain, and help improve
the measurement of abuse/dependence/addiction in patient populations.
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