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ABSTRACT
Abstract

Objective. To provide clinicians with a brief screening tool to predict accurately which individuals
may develop aberrant behaviors when prescribed opioids for chronic pain.
Design. One hundred and eighty-ﬁve consecutive new patients treated in one pain clinic took the
self-administered Opioid Risk Tool (ORT). The ORT measured the following risk factors associated in scientiﬁc literature with substance abuse: personal and family history of substance abuse;
age; history of preadolescent sexual abuse; and certain psychological diseases. Patients received
scores of 0–3 (low risk), 4–7 (moderate risk), or ≥ 8 (high risk), indicating the probability of their
displaying opioid-related aberrant behaviors. All patients were monitored for aberrant behaviors
for 12 months after their initial visits.
Results. For those patients with a risk category of low, 17 out of 18 (94.4%) did not display an
aberrant behavior. For those patients with a risk category of high, 40 out of 44 (90.9%) did display
an aberrant behavior. The authors used the c statistic to validate the ORT, because it simultaneously
assesses sensitivity and speciﬁcity. The ORT displayed excellent discrimination for both the male
(c = 0.82) and the female (c = 0.85) prognostic models.
Conclusion. In a preliminary study, among patients prescribed opioids for chronic pain, the ORT
exhibited a high degree of sensitivity and speciﬁcity for determining which individuals are at risk
for opioid-related, aberrant behaviors. Further studies in a variety of pain and nonpain settings are
needed to determine the ORT’s universal applicability.
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Introduction

T

he prevalence of opioid abuse in chronic-pain
practices is unknown but is often believed to
be no greater than the prevalence of opioid abuse
in the general population [1]. Other studies disagree and estimate the danger of abuse for pain
patients to be higher than the norm [2,3]. One
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study puts the prevalence of addictive disorders as
high as 60% among patients who sustain major
trauma [4].
Patients who abuse opioid prescriptions will
generally display one or more aberrant drugrelated behaviors [5,6]; however, patients who are
not abusing opioids may also display aberrant
behaviors (see Table 3 for a list). A request for an
early reﬁll, for example, may result from intentional overuse of medication (abuse) or a one-time
incident where an individual accidentally destroys
a few pills. Most physicians would not consider the
latter incident an example of abuse. Nonetheless,
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it seems reasonable that the more aberrant behaviors an individual exhibits, the more likely the
individual is abusing or is addicted to opioids. For
the purposes of this article, abuse means the deliberate overuse of controlled or illegal substances,
and addiction means the pursuit of such substances
for no medical purpose despite resulting physical
or psychological harm. These deﬁnitions are
rooted in the most recent deﬁnitions for abuse and
dependence found in the Diagnostic and Statistical Manual for Mental Disorders for 2001,
although the authors prefer the term “addiction”
to the more confusing and conﬂicting term
“dependence” [7]. Concepts of “tolerance” and
“withdrawal” have been separated from the phenomenon of “addiction” in the belief that these
ﬁrst two phenomena may not indicate addiction at
all.
A number of screening and diagnostic tools
exist to assess for aberrant behaviors that may help
clinicians detect when a patient is currently
abusing or is addicted to prescription medications
[8–22]. Yet there also exists a need for a tool to
measure the likelihood of whether a patient will
abuse opioids in the future. Because abuse and
addiction are diagnosed by observing aberrant
behaviors, knowing which patients are at greatest
risk for displaying aberrant behaviors can be useful
in establishing appropriate levels of monitoring
for abuse. This article describes the ofﬁce-based
Opioid Risk Tool (ORT), designed to predict the
probability of a patient displaying aberrant behaviors when prescribed opioids for chronic pain.

Table 1

Methods

All new patients (N = 185; females: 108; males: 77)
referred to the ﬁrst author’s pain clinic from January 2000 through May 2001 were asked to complete the self-administered ORT (Table 1), which
screened for the presence of several risk factors.
The ORT assessed new patients for family and
personal history of alcohol; illegal drug and prescription substance abuse; age; history of preadolescent sexual abuse; and speciﬁc mental disorders.
Each risk factor was weighted and attributed a
point value believed to reﬂect its risk relative to
the other risk factors. This was carried out based
on the authors’ personal clinical experience and a
review of the literature on the best-known risk
factors associated with abuse [23–53]. These
weights were derived entirely before any data used
in this study were collected and were not modiﬁed
after the study began. The validity of the weighting was indirectly assessed in this present study as
part of the ORT’s validity testing; however, a
larger sample size would be required to test the
validity of weights attributed to the individual risk
factors.
Patients in the sample were grouped by score
into one of three risk categories: high (likely to
abuse opioids), moderate (as likely will as won’t
abuse opioids) or low (unlikely to abuse opioids).
The selected cutoff points for these categories are
≥ 8, 4–7, and 0–3, respectively. Each patient was
assigned a pain type based on his or her chief
complaint (Table 2). Patients were treated with a

Opioid Risk Tool

Item
1. Family history of substance abuse
Alcohol
Illegal drugs
Prescription drugs
2. Personal history of substance abuse
Alcohol
Illegal drugs
Prescription drugs
3. Age (mark box if 16–45)
4. History of preadolescent sexual abuse
5. Psychological disease
Attention deficit disorder,
obsessive-compulsive disorder,
bipolar, schizophrenia
Depression
Total
Total score risk category
Low risk: 0–3
Moderate risk: 4–7
High risk: ≥ 8

Mark Each Box That Applies

Item Score If Female

Item Score If Male
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Patient characteristics by risk category

Characteristic

Low Risk (N = 18)

Moderate Risk (N = 123)

High Risk (N = 44)

P Value*

Age, mean ± SD (min, max)
Gender, n (%)
Female
Male
Pain types, n (%)
Spine: lumbar
Spine: cervical
Headache
Neuropathic
Musculoskeletal
Visceral

50.9 ± 14.9 (28, 78)

44.1 ± 13.1 (17, 82)

41.1 ± 9.2 (20, 64)

0.067
0.540

12 (67)
6 (33)

73 (59)
50 (41)

23 (52)
21 (48)

43 (35)
9 (7)
24 (20)
22 (18)
19 (15)
6 (5)

23 (52)
1 (2)
5 (11)
5 (11)
7 (16)
3 (7)

0.744
6
1
4
3
3
1

(33)
(6)
(22)
(17)
(17)
(6)

* Comparison of three risk groups: Kruskal–Wallis test for age, chi-square test for gender, Fisher–Freeman–Halton test for pain types.

variety of opioids, breakthrough pain medications,
and anticonvulsants. The philosophy of treatment
was to titrate patients to optimal pain-relief levels
with the upper dosage limited only by side effects.
Some patients reached several 100 mg of morphine equivalents. Patients were seen weekly until
successfully titrated, then monthly thereafter.
Behaviors deﬁned as aberrant used in this study
are listed in Table 3. All patients were monitored
for aberrant behaviors for 12 months after their
initial visits. The ﬁrst author, also the clinic’s medical director, recorded each aberrant behavior as
present when it was ﬁrst documented in the
patient’s medical chart. The aberrant behavior was
documented in the chart by any member of the
clinical staff after being observed directly, reported
Table 3

by the patient or a family member or detected by
a lab test. This procedure was intended to minimize the authors’ subjective interpretation and
bias in recording the behaviors.
When possible, a query of the state’s
prescription-monitoring program was completed
before the patient’s ﬁrst visit to assess whether the
patient had been receiving opioid prescriptions
from more than one physician. Further queries
were completed at 6-month intervals and whenever an aberrant behavior triggered a concern by
the provider that the patient may be soliciting
opioids from other providers.
For tabulation, the authors created a spreadsheet listing new patients and the type and
frequency of aberrant behaviors. The authors

Aberrant behaviors indicating abuse of opioids prescribed for chronic pain

Aberrant Behaviors

Females (N = 108) n (%)

Males (N = 77) n (%)

P Value*

Used additional opioids than those prescribed
Used additional opioids than those prescribed more than once
Forged prescription
Sold prescription
Admitted to seeking euphoria from opioids
Admitted to wanting opioids for anxiety
Overdose and death
Injected drug
Abnormal urine/blood screen
Abnormal urine/blood screen positive for 2 or more substances
Solicited opioids from other providers
Unauthorized ER visits
Concurrent abuse of alcohol
Unauthorized dose escalation
Resisted therapy changes/alternative therapy
Reported lost or stolen prescriptions
Canceled clinic visit
Requested early refills
Requested refills instead of clinic visit
Abused prescribed drug
Was discharged from practice†
No show or no follow-up
Third party required to manage patient’s medications

8 (7)
6 (6)
2 (2)
0 (0)
0 (0)
1 (1)
0 (0)
0 (0)
12 (11)
2 (2)
20 (19)
7 (6)
0 (0)
11 (10)
6 (6)
6 (6)
10 (9)
9 (8)
13 (12)
11 (10)
7 (6)
12 (11)
8 (7)

8 (10)
8 (10)
2 (3)
1 (1)
2 (3)
2 (3)
5 (6)
1 (1)
10 (13)
1 (1)
13 (17)
2 (3)
3 (4)
14 (18)
5 (6)
5 (6)
8 (10)
7 (9)
7 (9)
11 (14)
7 (9)
11 (14)
6 (8)

0.477
0.220
1.000
0.416
0.172
0.571
0.012
0.416
0.698
1.000
0.775
0.309
0.070
0.117
1.000
1.000
0.798
0.857
0.525
0.396
0.508
0.519
0.922

* Chi-square test or Fisher’s exact test as appropriate.
†
Because of egregious aberrant behavior (e.g., forging prescriptions).
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thoroughly reviewed each patient’s chart after
12 months in the practice to conﬁrm the presence
or absence of aberrant behaviors.
Statistical Methods

Several statistical methods were used to compare
risk factors and aberrant behaviors between males
and females and to determine the predictive value
of the risk factors of the ORT.
For statistical comparisons of a categorical variable between two groups, a chi-square test was
used, or Fisher’s exact test if contingency table cell
counts were sparse. The Fisher–Freeman–Halton
test is the Fisher’s exact test generalized by Freeman and Halton to greater than 2 × 2 crosstabulation tables [54].
For continuous variables, a t-test was used for
comparisons between two groups and a one-way
analysis of variance was used for comparisons
between three groups. The assumption of normality of these two tests was assessed using the Shapiro–Wilk test, and the assumption of equality of
variances was assessed using Levene’s test. If either
assumption was not satisﬁed, the nonparametric
Wilcoxon–Mann–Whitney test or the Kruskal–
Wallis analysis of variance test was substituted
respectively.
To validate the ORT, the authors used it to
compute a total score for every patient in the sample, the sample serving as the validation dataset
(Table 1). Then the total scores, along with the
actual observed outcome of one or more aberrant
behaviors, were used to compute the concordance
index (popularly called the c statistic). The c statistic was used to validate the ORT, as it simultaneously assesses the sensitivity and speciﬁcity
[55,56]. The c statistic is a measure of the predictive ability (measure of diagnostic discrimination)
of a prognostic model. For validating the ORT in
this study, the c statistic is the likelihood that a
patient who exhibits an aberrant behavior will
have a higher predicted risk of such a behavior
than does a patient who does not exhibit an
aberrant behavior [55].
The general rule for interpreting the c statistic:
c = 0.5 suggests no discrimination (i.e., no better
than ﬂipping a coin), 0.7 ≤ c < 0.8 is considered
acceptable discrimination, 0.8 ≤ c < 0.9 is considered excellent discrimination, and c ≥ 0.9 is considered outstanding discrimination [56].
The validation dataset was not large enough to
validate directly that the weights assigned to the
ORT’s risk factors represent the optimal weights.
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Such a validation would require ﬁtting a multivariable logistic regression model separately for males
and females and then basing the ORT weights
on the relative size of the regression coefﬁcients.
Fitting such a model would require at least 10
patients with an aberrant behavior outcome for
every predictor variable in the model to avoid
“overﬁtting” and structural collinearity [55]. The
validation dataset only had 37 female patients and
39 male patients with aberrant behaviors, so that
only four predictor variables could appropriately
be modeled out of the required 10 predictor variables composing the ORT.
Despite the sample size limitation which precluded ﬁtting a multivariable logistic regression
model, a large c statistic derived from applying the
existing ORT would suggest that the weights used
in the ORT are sufﬁciently satisfactory, thereby
providing an indirect validation of the weights.
This was the approach, then, used in this current
validation study.
To account for potential regression-towardthe-mean bias in the c statistic calculations, nonparametric bootstrap resampling was used. The
bootstrap-resampled c statistic is what one would
more likely observe in future patients [55,57].
Both the c statistic observed for the validation
dataset and the c statistic computed by nonparametric bootstrap resampling are reported.
To determine if the weights used with the ORT
were more predictive than simply summing
the items, where every item is assumed to have
equal importance, the c statistic for the ORT was
compared with the c statistic derived for the
unweighted total score and tested for signiﬁcance
[58].
Results

No difference was found among the three risk
groups for age (P = 0.067), gender (P = 0.540), or
pain type (P = 0.744) (Table 2). Lumbar spinerelated pain was the most common pain type.
Headache, neuropathic pain, and musculoskeletal
pain were fairly evenly distributed among the
three risk groups. Cervical spine-related pain was
the least common pain type in all three risk
groups.
The most common aberrant behaviors for both
men and women were solicited opioids from other
providers (males: 17%, females: 19%), unauthorized dose escalation (males: 18%, females: 10%),
abnormal urine/blood screen (male: 13%, females:
11%), used additional opioids than those pre-

436

Webster and Webster

Table 4 Presence/absence of one or more aberrant
behaviors by risk category computed from Opioid Risk Tool
(ORT)
Risk Category* by Actual Outcome

Females
N (%)

Males
N (%)

Patients with no aberrant behaviors
Low (0–3)†
Moderate (4–7)
High (≥ 8)

71
12 (16.9)
56 (78.9)
3 (4.2)

38
5 (13.2)
32 (84.2)
1 (2.6)

Patients with one or more aberrant
behaviors
Low (0–3)†
Moderate (4–7)
High (≥ 8)

37

39

Table 6

Number of aberrant behaviors
Females
(N = 108)
n (%)

Total number of aberrant behaviors
0
71 (66)
1–2
15 (14)
≥3
22 (20)
Median (25th, 75th
0 (0, 2)
percentiles)
Range (min–max)
0–14

Males
(N = 77)
n (%)

P Value*

38 (49)
20 (26)
19 (25)
1 (0, 2)

0.057

0–13

1 (2.6)
18 (46.2)
20 (51.3)

Total number of aberrant behaviors
0
71 (66)
≥1
37 (34)

38 (49)
39 (51)

0.026

* Based on total score from ORT.
†
Low risk = unlikely to abuse opioids; moderate risk = as likely will as won’t
abuse opioids; high risk = likely to abuse opioids.

Total number of aberrant behaviors
0–2
86 (80)
≥3
22 (20)

58 (75)
19 (25)

0.487

0 (0.0)
17 (46.0)
20 (54.0)

* Wilcoxon–Mann–Whitney test for the first comparison, chi-square test for
last two comparisons.

scribed (males 10%, females 7%), used additional
opioids than those prescribed more than once
(males: 10%, females 6%), no show or no followup (males: 14%, females: 11%), abused prescribed
drug (males: 14%, females: 10%), and cancelled
clinic visit (males: 10%, females: 9%) (Table 3).
For those patients with a risk category of low,
17 out of 18 (94.4%) did not display an aberrant
behavior, in close agreement with the category
label of “unlikely to abuse opioids” (Table 4). For
those patients with a risk category of high, 40 out
of 44 (90.9%) did display an aberrant behavior, in
close agreement with the category label of “likely
to abuse opioids.” The data showed that the moderate-risk patients were 2.5 times as likely not to
abuse opioid prescriptions as to abuse opioid prescriptions. (35 or 28% did; 88 or 72% did not).
Table 5 Risk factors for opioid-related aberrant behavior
(items composing the Opioid Risk Tool)

Risk Factor

Females
(N = 108)
n (%)

Family history of substance abuse
Alcohol
54 (50)
Illegal drugs
21 (19)
Other (prescription drugs)
10 (9)
Personal history of substance abuse
Alcohol
17 (16)
Illegal drugs
14 (13)
Prescription drugs
23 (21)
62 (57)
Age ≤ 45
History of preadolescent
43 (40)
sexual abuse
Psychological disease
Attention deficit disorder,
28 (26)
obsessive-compulsive
disorder, bipolar,
or schizophrenia
Depression
77 (71)
* Chi-square test.

Therefore, the label of “as likely will as won’t abuse
opioids” reﬂects cautious patient management.
The need for gender-speciﬁc numerical weights
for the risk factors composing the ORT is indirectly supported by the difference in prevalence of
these risk factors between genders (Table 5). The
capacity of a risk factor to impact an outcome will,
in part, depend on the prevalence of other risk
factors, especially potent ones [59]. For example,
a ﬁvefold greater prevalence of a history of preadolescent sexual abuse was observed among females
relative to males (females: 40%, males: 8%,
P < 0.001).
Most aberrant behaviors considered in the validation dataset were essentially equally common
among males and females (Table 3). When cumulated, however, males had a greater incidence of at
least one aberrant behavior (females: 34%, males:
51%, P = 0.026) (Table 6). No signiﬁcant gender
difference was observed in the incidence of at least
three aberrant behaviors (females: 20%, males:
25%, P = 0.487). Of the total sample, 41% displayed at least at least one aberrant behavior.
The female prognostic model had c = 0.85 and
the male model had c = 0.82 (Table 7). The

Males
(N = 77)
n (%)

P Value*

53 (69)
12 (16)
2 (3)

0.011
0.499
0.070

22 (29)
13 (17)
12 (16)
43 (56)
6 (8)

0.035
0.457
0.328
0.832
<0.001

13 (17)

0.144

Males
Females

0.046

The observed c statistic is the estimate computed for the validation dataset.
The bootstrapped c statistic is the estimate derived from nonparametric
bootstrap resampling, which is less subject to regression toward the mean
bias.
* 95% confidence interval for c statistic.

44 (57)

Table 7 Discrimination performance of Opioid Risk Tool
total score
Observed c Statistic
(95% CI)*

Bootstrapped c Statistic
(95% CI)*

0.82 (0.73–0.91)
0.85 (0.78–0.93)

0.82 (0.72–0.90)
0.85 (0.77–0.92)
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Table 8 Percent of one or more aberrant behaviors for
each total score from the Opioid Risk Tool
Probability
Category
Low (0–3)

Moderate (4–7)

High (≥8)

Total Score

Females c/n (%)

0–1
2
3
4
5
6
7
8
9
10
11–18

0/3 (0)
0/7 (0)
0/2 (0)
2/17 (12)
4/28 (14)
6/12 (50)
5/16 (31)
2/3 (67)
4/5 (80)
4/5 (80)
10/10 (100)

Total

37/108

Males c/n (%)
0/3 (0)
0/0 (0)
1/3 (33)
4/22 (18)
4/8 (50)
6/10 (60)
4/10 (40)
4/4 (100)
6/6 (100)
1/2 (50)
9/9 (100)
39/77

c = count of patients with that total score who had one or more aberrant
behaviors; n = number of patients with that total score; % = c/n × 100.

observed c statistic estimates were identical to the
bootstrapped c statistic estimates.
The ORT, with its present item weights, outperformed the unweighted total score of the items,
where each item was given a weight of one if the
risk factor was present. For females, the ORT
exhibited signiﬁcantly greater discrimination
(c = 0.85) than its unweighted counterpart
(c = 0.77, P = 0.046). For males, the ORT exhibited greater discrimination (c = 0.82) than its
unweighted counterpart (c = 0.78), but failed to
reach statistical signiﬁcance (P = 0.234).
Table 8 lists the percent of one or more aberrant behaviors by gender for each total score from
the ORT. The number and percent of aberrant
behaviors generally increased with the total score.
All patients with a score of 11 or more displayed
at least one aberrant behavior. Of patients in the
high-risk group, 90.9% displayed aberrant behaviors. Although 33% of males who had a score of 3
(in the low-risk group) displayed at least one aberrant behavior, this represented only one patient.
Patients with a score of 2 or lower did not display
aberrant behaviors.
Discussion

It is difﬁcult to predict which patients are at risk
for abusing the opioids prescribed for chronic
pain. Of the currently available diagnostic tools,
such as the Addiction Severity Index (ASI) [8–10]
and the Structured Clinical Interview for DSMIV (SCID) [11–14], many take a long time to
administer and require unique skills to interpret.
This makes them impractical for most physicians.
By contrast, brief screening tools are less cumber-
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some but have two frequent problems: 1) they are
designed to identify patients who already have
problems with substances, not to predict who may
develop problems; and 2) they are not designed to
screen speciﬁcally for opioid abuse. For example,
the widely used alcohol-screening tool CAGE
(from the key words “Cut,” “Annoyed,” “Guilty,”
“Eye”) [15] has not proven to be effective in predicting opioid abuse [16]. Likewise, a tool called
TICS (from Two-Item Conjoint Screening tool),
a two-question measure of sensitivity to substance
abuse [17], is neither opioid-speciﬁc nor designed
to be predictive, as is the ORT.
These preliminary ﬁndings show that the ORT
predicted which patients were at highest risk of
displaying aberrant behaviors when prescribed
opioids for the treatment of chronic pain in the
author’s practice. The ORT displayed excellent
discrimination for both males and females for
interpreting the c statistic (see Statistical Methods
section). In addition, the observed c statistic estimates were identical to the bootstrapped c statistic
estimates, suggesting the ORT will discriminate
just as well in future patients. Although the ORT
provides information regarding potential risk factors that might have universal applicability, the
validity of the ORT across practices with different
demographics remains to be assessed.
The weights assigned to the risk factors reﬂect
the well-documented link between substance
abuse and the risk factors studied. Many individual
risk factors for substance abuse are not included in
the ORT, in keeping with the goal of providing
clinicians with an assessment that is both effective
and brief. The risk factors were chosen for what
was believed to be their predictive power based on
a review of related scientiﬁc literature. Part of the
focus of future testing should be to ensure which
factors are indeed most predictive of aberrant,
drug-related behaviors and whether the signiﬁcant
results from this preliminary study can be duplicated. It is possible the weights will be adjusted to
their optimal values after further testing.
What follows is a brief review of the literature
pertaining to the risk factors studied.
Several studies show genetic and environmental
links to developing alcohol abuse and other drug
addiction [23–36]. Even biological children of
alcohol-dependent parents adopted and raised in
nonalcoholic environments show a two- to ninefold increased risk of developing alcohol abuse or
dependency [31]. The ORT attributed more relative risk to family history of alcohol abuse among
men than women. This is based on evidence of a
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higher prevalence of alcohol abuse among men,
coupled with evidence that the risk of a person
related to an alcoholic-developing alcoholism is
greater when the relative and the alcoholic are of
the same sex [32].
Alcohol abuse is included as a risk factor based
on evidence of polysubstance abuse among alcoholics [35]. However, alcohol abuse was not
weighted as heavily as a personal or family history
of prescription drug abuse. One study showed
that while an abuser of one drug is more likely
than nonabusers to go on to abuse a different category of drug, most of the genetic inﬂuence on
heroin/opioid abuse is speciﬁc to heroin/opioids
and not shared with other drugs. The same
research showed that genetic inﬂuence in the
abuse of marijuana, stimulants, and sedatives is
shared across drugs [29]. The high degree of
genetic inﬂuence on opioid abuse is the reason
why prescription drug abuse (both personal and
family history) is weighted most heavily. Illegal
drug abuse was considered next in line as being
predictive of opioid abuse [36], followed by alcohol abuse. In one study, polysubstance abusers
admitted for alcohol-abuse treatment rated their
nonalcohol drug use as more problematic than
their drinking [35]. The authors also reported
that those who used nonalcoholic substances
tended to abuse alcohol less.
The age range included on the ORT reﬂects
ﬁndings that drug dependence or abuse rates tend
to rise with age to peak in the twenties, then fall
off at middle age [37].
Substance abuse has been associated with
numerous psychological disorders [38–53]. It is
generally accepted that women who experienced
preadolescent sexual abuse have increased risk for
mental and substance-abuse disorders [42]. Preadolescent sexual abuse gives rise to posttraumatic stress disorder (PTSD), which is
associated with substance abuse and is two to
three times more common in women than in men.
Some 30–59% of women in drug abuse treatment
have been reported to have PTSD [47].
The select group of mental disorders included
on the ORT were chosen based on the prevalence
of their association with substance abuse found in
the literature [48–52]. Regier et al. found that having a lifetime mental disorder is associated with
more than twice the risk of having an alcohol
disorder and over four times the risk of having
another drug-abuse disorder [51]. Thus, the ORT
weighting scale was supported by the literature
and proved to be very predictive of abuse in the
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current sample but may need to be revised to more
optimal levels after further research.
A limitation of the study is that the clinician
who recorded aberrant behaviors in a patient’s
chart was not blinded to that patient’s ORT score.
Because the study took place in a clinical setting,
the ORT score was visible as part of a patient’s
medical history. Future studies should eliminate
this limitation to avoid any possibility of bias on
the part of the recording clinician.
Another limitation of the current validation
study was the small sample size relative to the
number of risk factors. A second validation study
therefore with a much larger sample size is called
for to determine if the weights assigned to the
ORT are optimal or if they need to be modiﬁed.
Furthermore, the ORT should be tested in
multiple pain clinics and in nonpain clinic settings
to further assess its applicability to a wider
population.
It has been demonstrated that for many scales,
a simple total score of the items without weights
works just as well as a weighted scale [60]. The
ORT, with its present weights, exhibited greater
discrimination than its unweighted counterpart
for both male and female patients, being signiﬁcantly so in females. Therefore, even though the
weights were not empirically derived, which will
require a further study, the present weights appear
to have merit at this stage of development.
The ORT yielded additional useful ﬁndings.
The data suggest that the prevalence of aberrant
behaviors related to abuse or addiction among
patients treated for chronic pain with opioids is
much higher than previously reported. A ﬁfth of
the women and a quarter of the men in the total
sample displayed three or more aberrant behaviors. It should be noted that the authors recorded
only those aberrant behaviors that were observed.
Other behaviors that might indicate abuse might
have gone undetected or were not recorded
because they did not ﬁt the list of behaviors chosen
to measure.
Aberrant behaviors have been described as less
predictive or more predictive of abuse [5]. Alternatively, we suggest aberrant behaviors exist on a
continuum from nonexistent to egregious. The
authors are not aware of a consensus on what is
deemed egregious behavior compared with what
would be considered relatively inconsequential
behavior. This is an area ripe for research. Passik
and Kirsh found little agreement among doctors
as to how to interpret certain behaviors but found
the most common factors among the abusers they
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studied to be unscheduled visits, multiple phone
calls to the clinic, unsanctioned dose escalations,
and obtaining opioids from more than one source
[61]. In a separate study of pain physicians’ perceptions, Passik et al. found wide variation in the
perception of 13 drug-related behaviors but noted
that physicians found illegal activity the most troubling [62]. Selling prescription drugs and forging
prescriptions were the top two behaviors considered most indicative of abuse by physicians.
Compton suggested three behaviors were predictive of addictive disease: the tendency to increase
analgesic dose or frequency, to have a preferred
route of administration, and to consider oneself an
addict [19]. It is apparant that patients who inject
oral medication are displaying more egregious
behavior than the individual who uses an occasional extra pill for breakthrough pain. Therefore,
although 41% of the current study’s total sample
displayed at least one aberrant behavior, the
importance of this number should not be overstated as the severity of the behaviors varies.
The egregious behaviors are likely to be consistent with behaviors that meet the criteria from the
DSM-IV-TR for “dependency” or addiction. It
would seem logical that patients with opioid addiction would display multiple egregious behaviors.
In a prior, similar study, the author reported that
patients who are in the ORT’s high-risk group
displayed an average of 4.21 aberrant behaviors
compared with an average of 0.81 aberrant behaviors in the moderate-risk group over the same time
interval [6]. In that study, the high-risk group also
demonstrated multiple aberrant behaviors sooner
than the moderate- and low-risk groups. While it
took an average of nearly 11 months to see three
or more aberrant behaviors in the moderate-risk
group, it took only about 4 months for the highrisk group. The current study also demonstrated
that patients categorized as high risk for abusing
opioids demonstrated more aberrant behaviors
than the moderate- or low-risk groups (Table 8).
The more egregious the behavior, the greater
the likelihood egregious abuse or addiction is taking place. Likewise, the quantity of behaviors can
be a prime indicator, with greater numbers of
aberrant behaviors likely indicating that signiﬁcant abuse or addiction is taking place. However,
no single indicator clearly marks an addict.
Instead, there exists a large gray area, a diagnostic
no-man’s land, where a patient can display strong
indications of addiction, yet not be a true addict.
It is probably fair to state that while all addicts are
abusers, not all abusers are addicts (see Figure 1).

Aberrant
Behavior
40%
Abuse
20%
Addiction
2–5%

Total Pain

Figure 1 Relationships among aberrant behavior, abuse,
and addiction in total pain population.

Even aberrant behaviors that suggest abuse or
addiction may only reﬂect a patient’s attempt to
feel normal. The phrase chemical copers refers to
patients who, knowingly or unknowingly, inappropriately use opioids to treat a comorbid disease
such as depression or anxiety. Although not technically an addict, such a person, fearing withdrawal, is abusing a drug and may even be buying
it illegally. In addition, some patients who demonstrate aberrant behavior in an attempt to feel normal are only displaying rational abuse of the type
that arises from under-treated pain or a failure of
treatment management. While a chemical coper’s
function may not improve as a result of misusing
medication, a rational abuser’s function and mental status tend to improve.
Despite these cautions, the potential for drug
abuse or addiction clearly exists for pain patients
as it does for the population at large. Given this
reality, it is vital that patients be adequately
assessed for abuse potential. The purpose is not to
deny high-risk patients adequate pain treatment
but to ensure that their psychological and substance-abuse disorders are also treated, and that
their opioid intake is closely monitored. In the
absence of a laboratory test to detect abuse or
addiction, the observation of behavior is the best
avenue open to clinicians who wish to avoid contributing to opioid abuse.
Conclusion

Accurately predicting behavior is difﬁcult regardless of the behavior one is trying to predict. In
predicting who will abuse opioids, however,
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known risk factors may help determine the general
probabilities of who may display behavioral cues
suggesting abuse or addiction.
This article documents the results of a preliminary study showing the instrument was predictive
in the setting in which it was administered and
indicates the instrument may have broad applicability. Using the ORT, this study found that
patients who had a high probability of abusing
opioids demonstrated more aberrant behaviors
than the moderate- or low-risk groups (Tables 4,
8). In the sample tested, the ORT demonstrated
validity and accuracy in predicting who is at high
risk and at low risk for opioid-related, aberrant
behavior.
By having a clinical instrument to assess the
probability of an individual developing aberrant
behavior, the clinician can tailor the monitoring of
patients according to their risk proﬁles. More
importantly, patients who are at high risk could be
identiﬁed before opioid treatment and directed to
appropriate counseling or treatment of the disorders that make them high risk. It is hoped this
awareness would result in better clinical outcomes
and less abuse.
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