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Abstract: The primary goal of this paper was to present a comprehensive picture of substance use
disorders in a sample of patients receiving opioid therapy from their primary care physician. A second
goal was to determine the relation of positive urine screens and aberrant drug behaviors to opioid
use disorders. The study recruited 801 adults receiving daily opioid therapy from the primary care
practices of 235 family physicians and internists in 6 health care systems in Wisconsin. The 6 most
common pain diagnoses were degenerative arthritis, low back pain, migraine headaches, neuropathy,
and fibromyalgia. The point prevalence of current (DSM-IV criteria in the past 30 days) substance
abuse and/or dependence was 9.7% (n � 78) and 3.8% (30) for an opioid use disorder. A logistic
regression model found that current substance use disorders were associated with age between 18
and 30 (OR � 6.17: 1.99 to 19.12), severity of lifetime psychiatric disorders (OR � 6.17; 1.99 to 19.12),
a positive toxicology test for cocaine (OR � 5.92; 2.60 to 13.50) or marijuana (OR � 3.52; 1.85 to 6.73),
and 4 aberrant drug behaviors (OR � 11.48; 6.13 to 21.48). The final model for opioid use disorders
was limited to aberrant behaviors (OR � 48.27; 13.63 to 171.04) as the other variables dropped out of
the model.
Perspective: This study found that the frequency of opioid use disorders was 4 times higher in
patients receiving opioid therapy compared with general population samples (3.8% vs 0.9%). The
study also provides quantitative data linking aberrant drug behaviors to opioid use disorders.

© 2007 by the American Pain Society
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hronic pain affects more than 50 million adults in
the United States.4 A survey by the World Health
Organization found that 22% of 26,000 primary

are patients surveyed in 5 continents reported severe
ersistent pain in the previous 12 months.10 Many of
hese patients are severely incapacitated and experience
ain on a daily basis. Chronic pain can have profound
ffects on a patient’s mental and physical health as well
s family and social relationships and is commonly asso-
iated with depression, sleep disorders, and deteriora-
ion in physical functioning.23 One of the primary treat-
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ent modalities for these chronic pain conditions is
ong-term opioid therapy.13,15 However, with the wide-
pread reported abuse and diversion of OxyContin (Pur-
ue Pharma L.P., Stamford, CT) and other opioids, there

s increasing concern of opioid use disorders.27

Despite this concern, there is limited epidemiologic in-
ormation on the rate of “substance use disorders” and
opioid use disorders” in persons who receive long-term
pioid therapy from their primary care physician. One of
he most widely cited studies to report the frequency of
opioid use disorders” is the Boston Collaborative Drug
urveillance Program, which reported 4 cases of opioid
ependence among 11,882 hospitalized adults who had
eceived at least 1 dose of opioids but had no history of a
ubstance use disorder.20 Another study frequently re-
orted in the literature is a nationwide survey of 10,000
urn patients that found no new cases of substance
buse after opioids were prescribed.18 A survey of 2,369
atients being treated at a headache clinic found 3 cases

f opioid use disorders.8 Studies of pain patients with a
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574 Opioids and the Treatment of Chronic Pain
istory of a substance use disorder suggest opioid use
isorder rates of 9% to 27%.9,22 Recent studies in pri-
ary care suggest opioid use disorders rates that vary

rom 2.8% to 32%.5,7

Identifying patients who are addicted to prescription
pioids is a complicated issue. The current DSM-IV crite-
ia for “opioid dependence” require that patients meet a
inimum of 3 of 7 criteria. However, the 7 primary
SM-IV criteria include tolerance and physical with-
rawal, which are normal physiologic effects of chronic
pioid therapy. In addition, studies use different time
rames such as lifetime history DSM IV criteria, 12-month
SM Criteria, or 30-day criteria.3 In addition, clinicians
ften assume that patients with a positive toxicology test
or cocaine or other illicit drugs, or patients who demon-
trate aberrant behaviors such as early refills and lost
rescriptions, have an opioid use disorder. Much of the
ontradictory evidence on the frequency of “opioid use
isorders” is related to the use of different dependence
riteria, varying terminology and time frames, and vary-
ng interpretation of clinical behaviors.

For this report, “substance use disorders” refers to pa-
ients who meet DSM-IV criteria for abuse or depen-
ence. Opioid use disorders is defined by using 30-day
SM-IV criteria for opioid abuse or dependence. We
lected to use 30-day criteria based on the Substance
ependence Severity Scale (SDSS). This instrument was
eveloped by the New York Psychiatric institute and pro-
ides a conservative estimate of opioid abuse or depen-
ence.14 Terms such as “prescription drug abuse” or
substance misuse” are not used in this report, as there
re no standard diagnostic criteria for these terms. “Ab-
rrant drug behaviors” include a variety of patient be-
aviors, including repeated requests for early refills, lost
edication, using opioids for non–pain-related reasons,

nd so forth.17

The primary goal of this report was to present a com-
rehensive picture of substance use disorders in a sample
f patients receiving opioid therapy from their primary
are physician. A second goal was to determine the rela-
ion of positive urine screens and aberrant drug behav-
ors to opioid use disorders. The study is the largest pri-

ary care study to date that reports the frequency of
ubstance use disorders, opioid use disorders, and re-
ated behaviors in a primary care sample.

ethods

esign
A study was conducted to assess the frequency of opi-
id use and substance use disorders in a sample of pri-
ary care patients receiving opioids for chronic pain. All

ubjects participated in a single 2-hour interview.
hronic pain was defined as pain that persisted every day
or at least 3 months. Subjects were recruited from the
ractices of 235 primary care physicians practicing in
ight counties located throughout the state of Wiscon-
in. The mean number of patients in each physician’s
ractice receiving opioid therapy was 4.6. These physi-

ians were members of 6 health care systems including s
he University of Wisconsin Medical Foundation, Dean
ealth System, Group Health Cooperative, Medical Col-

ege of Wisconsin, Aurora Health Care, and Mercy Health
are. Interviews were conducted in primary care clinics
nd research offices from March 2003 through Novem-
er 2005.
The study was approved by the Human Subjects Com-
ittees of the University of Wisconsin, Aurora Medical

oundation, Medical College of Wisconsin, Dean Care
edical Foundation, Meriter Hospital, and Mercy Health

are. Written informed consent was obtained at the
ime of the interview.

ample
Inclusion criteria included a) age between 18 and 81

ears; b) a diagnosis of chronic noncancer pain; and
) current treatment with long-term opioid therapy by a
rimary care physician. Of the 1,009 patients with
hronic pain who met the initial screening criteria and
articipated in the face-to-face interview, 801 were tak-

ng opioids daily over the last 3 months, 115 were taking
pioids less than daily, and 93 had not taken opioids in
he previous 3 months. A medical record review noted
hat more than 96% (778) of the sample was being pre-
cribed chronic opioid therapy for the previous 12
onths. There were no statistically significant differ-

nces on the primary variables of interest between the
01 patients receiving daily opioids and the 208 not re-
eiving daily opioids. Primary variables of interest in-
luded age, sex, socioeconomic status status, pain loca-
ion, pain severity, duration of pain, mental health
iagnosis, and rates of substance use disorders. We
lected to focus this study on daily opioid users (n � 801)
ecause this is the group of greatest concern to primary
are physicians.

esearch Instruments
Instruments administered include the Addiction Sever-

ty Index (ASI),12 the SDSS,14 a 15-question chronic pain
nventory, a prescription medication survey, and the 12
berrant Behavior Items.16

Each subject was asked to provide a urine specimen at
he end of the interview that was tested for opioids,
ethadone, propoxyphene, benzodiazepines, cocaine
etabolites, amphetamines, PCP, barbiturates, and can-

abinoids. Toxicology testing was performed by General
edical Laboratories, using immunoassay technology.

ubjects were told about the toxicology screen at the
ime of the interview when they completed the in-
ormed consent materials. Medical record reviews were
onducted for the previous 12 months to gather infor-
ation on treatment of chronic pain syndromes, current
edications, current medical problems (including co-
orbidity diagnoses), health care utilization, and labo-

atory data.
The primary instrument used to assess the frequency of

urrent drug use disorders was the SDSS, developed at
he New York Psychiatric Institute.14 The SDSS is a semi-

tructured, clinician-administered interview that assesses
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he frequency, quantity, and pattern of use for alcohol,
arijuana, cocaine, opioids, heroin, methadone, seda-

ives, and amphetamines as well as substance abuse and
ependence in the previous 30 days. The SDSS uses
SM-IV and ICD-10 criteria to give a diagnosis of current
lcohol or drug abuse and/or dependence. The structure
f the scale allows separation of mild physical depen-
ence (normal physiologic effects seen when patients
eceive therapeutic doses of narcotics) from patients
ith true addiction. The SDSS takes 30 to 60 minutes to

omplete, depending on the number of drugs used in the
revious 30 days. This instrument was chosen to minimize
isclassification of subjects who are taking therapeutic
oses of opioids. Since the SDSS interview schedule fo-
uses on symptoms of alcohol and drug dependence in
he past 30 days, as opposed to past year or lifetime
ymptoms, the SDSS provides a conservative estimate of
ddiction.
The ASI assesses 7 areas including medical problems,

mployment, alcohol use, drug use, legal issues, family
roblems, and mental health diagnoses. Two of the ASI
ubscales, a lifetime history of substance abuse and psy-
hiatric disorders, were used to test the substance use
isorder risk models. We chose the ASI instrument for a
umber of reasons. First, it is widely used in Alcohol and
ther Drug Abuse treatment and criminal justice pro-
rams and allows for comparison to other samples. Sec-
nd, it provides a wealth of information in 7 domains
legal, family, psychiatric, employment, alcohol, drugs)
hat could prove useful to pain medicine physicians as
art of a comprehensive care plan. Third, it has strong
sychometric properties in persons with alcohol and
rug disorders and provides a summative score of life-
ime addiction severity. Fourth, the subscale scores such
s the ASI Psychiatric severity score provides a summative
core that can be used in logistic models to determine
atient characteristics associated with opioid addiction.
e were more interested in an overall psychiatric sever-

ty score rather than a specific psychiatric diagnosis.
A list of 12 aberrant drug behaviors was selected,
ased on the work of Passik and Kirsh16 and Compton
t al.6 We chose not to include questions that are self-

ncriminating such as forgery, diversion, or sharing of
edication with others, due to concerns of under report-

ng. The Principal Investigators (PI) chose these questions
fter consultation with a number of experts in the field.
he 12 questions address the following areas of aberrant
rug behavior: 1) purposely oversedating oneself, 2) fre-
uency of drug intoxication, 3) involvement in motor
ehicle accidents, 4) requesting early renewals, 5) self-
irected changes in dosing, 6) lost or stolen prescriptions,
) obtaining opioids from more than one doctor, 8) non–
ain-related use of medication, 9) using alcohol for
ain, 10) success in obtaining additional medication,
1) missed doctor appointment, and 12) hoarding of
edication. Each question was asked as a lifetime expe-

ience and had 5 possible responses, including never,

nce, twice, 3 times, or 4 or more times. i
esearch Procedures
Physicians used a number of strategies to identify pa-

ients being treated with opioids for chronic pain. These
trategies included obtaining patient lists from billing
ecords, using ICD-9 codes for chronic pain diagnoses,
harmacy records, patient opioid logs maintained by in-
ividual physicians, and electronic medical record
earches. At the time of the study, electronic medical
ecords or physician order entry had not been imple-
ented in the practices involved in the study. The goal of

he recruitment efforts was to enroll 100% of the chronic
ain patients receiving opioid prescriptions in each of
he 235 physician practices, so as to minimize selection
ias. The second step was to mail potential subjects a

etter of invitation from their primary care physicians.
atients who did not return an “opt-out” postcard were
ontacted by a study researcher by telephone and invited
o participate in a face-to-face interview. Written in-
ormed consent was obtained at the time of the inter-
iew.
Response rates were variable across physicians and

linics. The overall response rate across all the clinics was
8% (1,009/1,252). Two hundred forty-three patients
dentified by their physicians as meeting the inclusion
riteria for the study declined to participate in the study.
ue to human subject constraints, we were not allowed

o collect any information on the nonresponders. The
rimary reasons given to the research staff for nonpar-
icipation were lack of time, day care issues, confidenti-
lity concerns related to their chronic pain treatment,
nd transportation barriers. The study provided taxi and
us vouchers as needed for interested subjects. We
lected not to conduct interviews in patient homes. Re-
earch subjects were paid $50 for their time commit-
ent.

esearch Procedures
Before initiation of the interview, each subject re-

eived a written and verbal explanation of the study pro-
ocol, its risks, and potential benefits from the inter-
iewer. The consent form outlined methods used to
nsure patient confidentiality and included statements
hat patients could withdraw from the study at any time
nd that names would be destroyed after the study was
ompleted. The Health Insurance Portability and Ac-
ountability Act authorization form explained which pa-
ient health information would be obtained during the
tudy. After resolution of any questions, subjects who
nderstood the study were asked to sign a consent form.
ach subject received a copy of the consent form to take
ome. The interview began with the Medication Check-

ist, copying the information from each subject’s medica-
ion bottles for more accurate recording of current med-
cations. The subject and interviewer went through all

edications, dosages, and the last time administered.
hey then completed the Pain Inventory. The SDSS and
SI were then administered by interview. Afterward,

ubjects completed questionnaires on their own with the

nterviewer accessible to address any questions or prob-
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576 Opioids and the Treatment of Chronic Pain
ems. A urine drug sample was obtained at the end of the
nterview before receiving $50 for their time and partic-
pation in the study. The entire process usually took 2
ours.
The lead interviewer/trainer was certified by the devel-
pers of the ASI and the SDSS to administer those instru-
ents and provide training to the study researchers. Re-

earcher training began with a 6-hour, in-house session
overing study protocols and details of each instrument
nd ending with role-plays of the interview. In the field,
ach interview trainee first observed several actual inter-
iews conducted by the trainer and subsequently was
bserved by the trainer for his/her initial real-life inter-
iews.

nalysis
Data were entered manually into an Access database

Microsoft Corp, Redmond, WA). All data entry were
arefully monitored for accuracy and reviewed by the
ata manager; SAS software was used to conduct the
nalysis. The SDSS was scored with the use of a software
rogram provided by developers of the scale at the New
ork Psychiatric Institute. This program identified sub-

ects who met DSM-IV criteria for abuse and/or depen-
ence in the previous 30 days.14 The ASI was scored with
he use of a weighted formula for each of the 7 do-

able 1. Predictors of Substance Use Disorders

VARIABLE

ADJUSTED ODDS RATIO

(95% CI)
P

VALUE

ge
18–30 6.17 (1.99–19.12) .002
31–50 2.12 (1.04–4.33) .038
51� 1.00 – Reference category

ex
Male 1.04 (0.55–1.94) .912

ace
Caucasian 1.00 – Reference category
African-American 0.83 (0.41–1.67) .594
Other race 3.21 (0.32–32.46) .323

ducation
Less than high school 1.05 (0.46–2.42) .907
High school 1.00 – Reference category
Some college 1.09 (0.53–2.24) .815
College degree 0.85 (0.34–2.09) .722
onthly income, per $1000 1.08 (0.94–1.23) .276

ifetime history of alcohol or
drug treatment (ASI)

1.05 (0.54–2.05) .878

SI psychiatric composite
score �0.50

2.88 (1.50–5.53) .001

ain severity 0.94 (0.80–1.09) .402
ositive tox screen for

cocaine
5.92 (2.60–13.50) � .001

ositive tox screen for
marijuana

3.52 (1.85–6.73) � .001

berrant drug behaviors 11.48 (6.13–21.48) � .001

he dependent variable compared subjects 9.7% (n � 79) who met DSM-IV
riteria for substance abuse or dependence vs those who did not
n � 706).
ains.12 The study used morphine sulfate (MS) equiva- c
ent doses for analysis and comparison. MS equivalents
ere calculated as follows: a) oxycodone and hydroc-
done 1:1 with MS, b) 10 mg methadone � 30 mg MS; c)
5 �g fentanyl � 50 mg MS; d) 2 mg hydromorphone �
0 mg MS; e) 65 mg propoxyphene � 3 mg MS; and f) 50
g oral meperidine � 20 mg MS. Pain severity scales

anged from 1 to 10, with 10 being the worst possible
ain. The lifetime aberrant drug behavior questionnaire

ncluded 12 questions, with each item being scored for 0
o 4, with 0 being no reported behavior and 4 coinciding
ith 4 or more times. Potential scores ranged from 0 to
8.
Descriptive statistics were used to describe the charac-

eristics of the sample, the frequency of various pain di-
gnoses, and urine toxicology tests. t Tests were used to
ompare continuous measures and �2 tests for dichoto-
ous measures. Logistic regression models were used to

ssess factors associated with substance use disorders
Table 1) or opioid use disorders (Table 2). Exploratory

odels included a number of variables based on a priori
ypotheses from the literature and the clinical experi-
nce of the PI. These variables included sociodemo-
raphic variables, pain severity, geographic location of
he clinics, mental health problems, psychiatric severity
ased on the ASI, pain location, opioid dosages, urine
oxicology screen, lifetime history of substance use dis-
rder, and aberrant drug behaviors.
We chose to use 4 of the 12 aberrant behaviors selected

able 2. Predictors of Opioid Use Disorder

VARIABLE

ADJUSTED ODDS RATIO

(95% CI)
P

VALUE

ge
18–30 2.57 (0.37–17.96) .340
31–50 2.44 (0.83–7.16) .105
51� 1.00 – Reference category

ex
Male 0.70 (0.27–1.83) .465

ace
Caucasian 1.30 (0.45–3.74) .632
Other race 1.00 – Reference category

ducation
Less than high school 3.60 (0.95–13.64) .060
High school 1.00 – Reference category
Some college 2.26 (0.75–6.81) .146
College degree 2.05 (0.60–6.94) .249
onthly income, per $1000 1.06 (0.84–1.33) .637

ifetime history of alcohol or
drug treatment (ASI)

0.92 (0.34–2.48) .865

SI psychiatric composite
score �0.50

1.66 (0.64–4.26) .294

ain severity 1.02 (0.81–1.29) .861
ositive tox screen for

cocaine
1.65 (0.42–6.42) .470

ositive tox screen for
marijuana

1.40 (0.50–3.90) .516

berrant drug behaviors 48.27 (13.63–171.04) � .001

he dependent variable compared subjects 3.8% (n � 30) who met DSM-IV

riteria for opioid abuse or dependence versus those who did not (n � 771).
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577ORIGINAL REPORT/Fleming et al
or the study for inclusion in logistic regression models.
hese four questions included a) purposely oversedating
neself, b) using opioids for nonpain reasons, c) increas-

ng opioid dose without authorization, and d) felt intox-
cated. These 4 behaviors were chosen on the basis of an
nalysis reported in another study focused on aberrant
ehaviors (Fleming, Brown, and Passik, in review, Pain).
or the model, we used the total scores for the 4 behav-
ors (0 to 16). The final models are presented in Tables 1
nd 2. Odds ratios and confidence intervals were used to
ssess the statistical significance of these factors.

esults
Table 3 shows the sociodemographic characteristics of

he primary care sample. The mean age was 48.6, with

able 3. Characteristics of the Primary Care
hronic Pain Sample

WOMEN

(N � 541)
MEN

(N � 260)
TOTAL

(N � 801)

% N % N % N

ge 48.5 48.8 48.6
ange 18–81 20–73 18–81
ace
White or Caucasian 75.9 411 74.9 195 75.6 606
Black or African-

American
22.8 123 23.9 62 23.1 185

Native American 0.7 4 0.0 0 0.5 4
Hispanic 0.6 3 1.2 3 0.7 6

ducation
Less than high

school
15.2 82 16.9 44 15.7 126

High school 38.1 206 45.0 117 40.3 323
Some college 27.0 146 21.9 57 25.3 203
College degree 19.8 107 16.2 42 18.6 149

mployment
Full time 25.6 138 34.6 90 28.5 228
Part time 13.5 73 6.9 18 11.4 91
Student 0.7 4 1.5 4 1.0 8
Disability 48.7 263 45.4 118 47.6 381
Unemployed,

looking for work
11.5 62 11.5 30 11.5 92

arital Status
Married 36.7 199 53.5 139 42.1 338
Widowed 7.0 38 1.9 5 5.4 43
Separated or

divorced
36.3 196 25.0 65 32.6 261

Never married 20.0 108 19.6 51 19.9 159
hronic Nociceptive

pain
89.5 484 83.8 223 88.4 707

hronic Neuropathic
pain

10.5 57 16.2 37 11.6 94

moking status (yes in
past 30 days)

42.9 232 53.9 140 46.4 372

onthly employment
income (mean)

$491 $966 $645

otal monthly income $1,241 $1,869 $1,445
p
(mean)
2% (n � 260) of the sample being male and 75.6% (n �
06) Caucasian. This is a highly educated sample, with
4% (n � 352) having attended college. Forty-eight per-
ent (n � 381) were receiving disability income. Less than
ne third (28.5%) were working full time. The mean to-
al monthly income was $1,445, with the majority of the
ncome derived from nonemployment resources such as
ocial Security Disability. Nearly half of the sample
46.4%) reported current tobacco use. The majority
88%) reported nociceptive pain syndromes.
Table 4 reports the medications prescribed for chronic
ain control. The mean daily dose of morphine equiva-

ent dosage was 92 mg per day. The most common opi-
ids used were short- and long-acting oxycodone prepa-
ations (58.9%). The highest daily dose of oxycodone
edication was 640 mg per day. One hundred seventy-

ight patients (20%) were receiving prescription Oxy-
ontin (Purdue Pharma L.P.). Hydrocodone was the sec-
nd most frequently used opioid. Methadone was
rescribed for pain for 59 patients (7.5%), with a range
f 10 to 340 mg per day. Demerol (Sanofi Aventis, Bridge-
ater, NJ) and hydromorphone were used by 0.8% (n �
) and 1.3% (n � 10) of the sample.
Table 5 which is based primarily on information from

he medical record, reports the most frequent 27 pain
iagnoses. Nearly half of the sample had a diagnosis of
egenerative arthritis (24.3%) or chronic low back pain
not otherwise specified, NOS) (21.4%). The third most
ommon diagnosis was migraine headache (8.1%). Other
ommon diagnoses include neuropathy (NOS) (5.5%),
rauma and other injuries (3.9%), and fibromyalgia
3.9%), with fibromyalgia nearly 4 times higher in
omen than men (5.2% vs 1.1%). NOS was used for 6

onditions in which pain location was the recorded diag-
osis. These conditions include chronic low back pain
NOS), neuropathy (NOS), chronic abdominal disorder
NOS), headaches (NOS), shoulder disorders (NOS), and
nee pain (NOS). The primary pain diagnosis was not
lear in nearly 10% of cases. For these subjects, the PI
eviewed information obtained from the research sub-
ect, the medical record, clinic pain logs, and other
ata available to select 1 primary diagnosis. The aver-
ge duration of chronic pain in the sample was
6 years.
Table 6 reports the frequency of DSM-IV substance

buse and or dependence. The table includes self-re-
orted use for alcohol, cocaine, marijuana, heroin, am-
hetamines, sedatives, methadone, and opioids as well
he frequency of DSM-IV substance abuse and/depen-
ence. Subjects needed to meet DSM-IV criteria in the
revious 30 days.
The majority of patients who reported alcohol and
rug use did not meet DSM-IV criteria for abuse or de-
endence. Alcohol use was reported by 35.7% (n �
86) of the sample, marijuana by 13.2% (n � 106) sub-

ects, and cocaine by 3.2% (n � 26). All 15 subjects who
eported amphetamine use (1.9%, n � 15) were taking
rescription amphetamines for a mental health disor-
er. Forty percent of subjects reported sedative use,

rimarily prescription benzodiazepines, with less than
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578 Opioids and the Treatment of Chronic Pain
% meeting 30-day DSM-IV criteria for sedative abuse
r dependence.
The highest rate of dependence was for opioids (3.1%,
� 25) and alcohol (2.1%, n � 17). The overall rate of

ubstance dependence (alcohol and/or drug depen-
ence) was 5.6% (n � 45), with some individuals meeting
ependence criteria for more than 1 substance. Alcohol

able 4. Opioid Analgesics Prescribed by the Su
PRESCRIPTION N† (

xycodone (5, 10, 20, 40, 80 mg doses)
xycodone (5, 7.5, 10 mg with acetaminophen or aspirin)
ydrocodone (5, 7.5, 10 mg with acetaminophen)
Morphine (10, 15, 20, 30, 60, 100 mg)
odeine (30 mg with acetaminophen)
entanyl (25, 50, 75,100 �g)
ethadone (5, 10, 40 mg)
ydromorphone (2, 4, 8 mg)
emerol (50 mg)

Morphine medication includes a) morphine IR, b) morphine SR, c) MS Contin,

Total prescriptions equal 1029; 202 (24%) patients were taking more than on

able 5. Percent of Patients with Pain Diagnosi

PRIMARY DIAGNOSIS

WOMEN (N �

%

rthritis 24.6
hronic low back pain NOS 18.1
igraine 9.6
europathy NOS 5.4
rauma and other injuries 3.3
ibromyalgia 5.2
heumatoid arthritis 3.3
iabetic neuropathy 2.4
ervical spine disease 2.2
upus 3.9
yofascial syndrome 2.8
hronic pancreatitis 1.8
hronic abdominal disorder NOS 1.7
pinal stenosis 2.2
houlder disorder NOS 1.7
eadaches NOS 1.3
umbar disc disease and nerve compression 0.6
eflex sympathetic dystrophy 1.3
erniated lumbar disc 0.9
ickle cell 0.6
vascular necrosis of hip 0.6
nee disorder NOS 0.9
estless leg syndrome 0.7
coliosis 0.4
emporomandibular joint disorder 0.7
arpal tunnel syndrome 0.2
ther 3.7

hereas some patients (28%, n � 176) had more than 1 pain diagnosis or ana
iagnosis by the Principal Investigator. Data sources used to make a pain diagn

s noted in the text, 6 diagnoses were classified as NOS. NOS (not otherwise sp

P � .05.
P � .01.
nd/or drug abuse was present in 4.1% (n � 33) of the
ample. Taken together, these groups account for a total
ubstance use disorder rate of 9.7% (n � 78). This is a
onservative estimate, as subjects needed to meet
SM-IV criteria in the last 30 days.
Table 7 reports the results of toxicology screens. Toxi-

ology results were successfully obtained in 771 subjects.

cts’ Primary Care Physicians
NTS) PERCENT RANGE (MG) MEAN (MG) SD (MG)

32.6 2.5–640 91.6 104.2
26.3 2.5–60 23.9 15.9
26.2 0.5–100 22.8 16.8
17.2 1–800 125.0 153.1
8.6 15–480 138.5 114.9
8.3 2.5–400 70.8 71.2
7.5 10–340 86.5 70.0
1.3 2–144 25.2 42.2
0.8 25–100 58.3 25.8

ERT, e) MS liquid, f) Morphine suppositories, and g) Kadian.

id analgesic.

otal n � 801)
) MEN (N � 260) TOTAL (N � 801)

% N % N

3 23.8 62 24.3 195
8�� 28.1 73�� 21.4 171
2* 5.0 13* 8.1 65
9 5.8 15 5.5 44
8 5.0 13 3.9 31
8† 1.1 3† 3.9 31
8 2.3 6 3.0 24
3 4.2 11 3.0 24
2 4.2 11 2.9 23
1† 0.0 0† 2.6 21
5 1.5 4 2.4 19
0 2.7 7 2.1 17
9 2.3 6 1.9 15
2 0.8 2 1.7 14
9 0.8 2 1.4 11
7 0.8 2 1.1 9
3 1.9 5 1.0 8
7 0.4 1 1.0 8
5 0.4 1 0.7 6
3 1.2 3 0.7 6
3 0.8 2 0.6 5
5 0.0 0 0.6 5
4 0.4 1 0.6 5
2 0.8 2 0.5 4
4 0.0 0 0.5 4
1 0.8 2 0.4 3
0 5.0 13 4.1 33

location for their chronic pain, each subject was assigned a single primary
cluded patient report and medical records.

d) is an ICD-9 term used when a precise diagnosis cannot be determined.
bje
PATIE

261
211
210
138
68
66
59
10
6

d) MS
s (T
541

N

13
9
5
2
1
2
1
1
1
2
1
1

1

2

tomic
osis in

ecifie



E
b
m
l
T
i
W
t
a
o
c

d
o
fi
(
d
m
j
t
b
i
b
n
w

t
w
t
d
1
1
(
c
3
1
a
s

u
m
a
t
v
T
d
a
i
i
c

D

o
i

T
I

C
C
P
A

T
i
I

A

C

M

H

A

S

M

O

D
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leven subjects did not participate in toxicology testing
ecause of time restraints or a medical problem that
ade donation of a urine specimen difficult. There were

aboratory process issues with 19 of the specimens.
wenty-four percent of the sample (n � 185) tested pos-
tive for cannabinoids, cocaine, and other illicit drugs.

hen comparing self-reported drug use data with urine
oxicology data, the urine drug screening identified 50
dditional cases of marijuana use (156 by urine toxicol-
gy test vs 106 by self-report) and 34 additional cases of

able 6. Frequency of Substance Use Disorders
n the Primary Care Sample by Diagnostic
nterview

WOMEN

(N � 541)
% (N)

MEN

(N � 260)
% (N)

TOTAL

(N � 801)
% (N)

lcohol use: Any in past 30
days

33.6 (182) 40.0 (104) 35.7 (286)

Alcohol dependence,
DSM-IV

2.0 (11) 2.3 (6) 2.1 (17)

Alcohol abuse, DSM-IV 1.5 (8) 2.3 (6) 1.8 (14)
ocaine use: Any in past 30

days
3.3 (18) 3.1 (8) 3.2 (26)

Cocaine dependence,
DSM-IV

0.7 (4) 1.1 (3) 0.9 (7)

Cocaine abuse, DSM-IV 0.7 (4) 0.4 (1) 0.6 (5)
arijuana use: Any in past 30

days
10.7 (58) 18.5 (48) 13.2 (106)

Marijuana dependence,
DSM-IV

0.9 (5) 0.8 (2) 0.9 (7)

Marijuana abuse, DSM-IV 1.8 (10) 3.5 (9) 2.4 (19)
eroin use: Any in past 30

days
0.0 (0) 1.1 (3) 0.4 (3)

Heroin dependence, DSM-IV 0.0 (0) 0.4 (1) 0.1 (1)
Heroin abuse, DSM-IV 0.0 (0) 0.4 (1) 0.1 (1)

mphetamine use: Any in past
30 days

2.0 (11) 1.5 (4) 1.9 (15)

Amphetamine dependence,
DSM-IV

0.0 (0) 0.0 (0) 0.0 (0)

Amphetamine abuse,
DSM-IV

0.0 (0) 0.0 (0) 0.0 (0)

edative use: Any in past 30
days

43.1 (233) 33.5 (87) 39.9 (320)

Sedative dependence,
DSM-IV

0.4 (2) 0.4 (1) 0.4 (3)

Sedative abuse, DSM-IV 0.6 (3) 0.4 (1) 0.5 (4)
ethadone use: Any in past

30 days
6.1 (33) 8.8 (23) 7.0 (56)

Methadone dependence,
DSM-IV

0.0 (0) 0.0 (0) 0.0 (0)

Methadone abuse, DSM-IV 0.2 (1) 0.0 (0) 0.1 (1)
pioid use: Any in past 30

days
100.0 (541) 100.0 (260) 100.0 (801)

Opioid dependence, DSM-IV 3.5 (19) 2.3 (6) 3.1 (25)
Opioid abuse, DSM-IV 0.4 (2) 1.1 (3) 0.6 (5)

ependence: Any substance 6.1 (33) 4.6 (12) 5.6 (45)
Abuse: Any substance 3.0 (16) 6.5 (17) 4.1 (33)
Abuse or dependence: Any

substance
9.1 (49) 11.1 (29) 9.7 (78)
ocaine use (60 by tox screen vs 26 by self-report). n
Table 8 compares the frequency of 12 lifetime aberrant
rug behaviors endorsed by subjects who met criteria for
pioid addiction or substance use disorder status. The
rst group met criteria for opioid abuse/dependence

n � 30), the second met criteria for any substance use
isorder (n � 79), and the third group (n � 706) did not
eet criteria. The table reports the percentage of sub-

ects in each group who reported the behavior 1 or more
imes. In the Opioid Abuse/Dependence group (group 1),
ehaviors 1, 2, 4, 5, and 9 had the highest frequency. As

llustrated at the bottom of the table, groups 1 and 2 had
oth a higher mean score (16.3 and 13.2 vs 4.9) and mean
umber of items endorsed (5.8 and 5.2 vs 2.3) compared
ith the non–substance use disorder group.
Table 1 reports a logistic regression model that reports

he final model developed to assess factors associated
ith current substance use disorders. The model found

hat predictors of current DSM-IV substance use disor-
ers included age between 18 and 30 years (OR � 6.17:
.99 to 19.12), age between 31 and 50 years (OR � 2.12:
.04 to 4.33), a lifetime history of psychiatric disorders
OR � 6.17; 1.99 to 19.12), positive toxicology test for
ocaine (OR � 5.92; 2.60 to 13.50) or marijuana (OR �
.52; 1.85 to 6.73), and aberrant drug behavior (OR �
1.48; 6.13 to 21.48). A lifetime history of substance
buse was not statistically associated with current sub-
tance use disorders.
Table 2 focuses on subjects who met criteria for opioid
se disorder (n � 30). The dependent variable for the
odel is based on 30-day DSM-IV symptoms of opioid

buse or dependence. The independent variables were
he same as those used to model substance use disorder
ariables in Table 1. All of the variables significant in
able 1 dropped out of the model except for aberrant
rug behaviors (OR � 48.27; 13.63 to 171.04). These 4
berrant drug behaviors included purposely oversedat-
ng oneself, using opioids for nonpain reasons, increas-
ng dose without authorization, and having felt intoxi-
ated when using opioids.

iscussion
The primary finding of this study is that the frequency
f opioid use disorders is four times higher than reported

n general population samples (3.8% vs 0.9%). Although

able 7. Urine Toxicology Results for Three
llicit Drugs

WOMEN

(N � 521)
MEN

(N � 250)
TOTAL

(N � 771)

% (N) % (N) % (N)

annabinoids 18.4 (96) 24.0 (60) 20.2 (156)
ocaine 7.7 (40) 8.8 (22) 8.0 (62)
hencyclidine 0.2 (1) 0.0 (0) 0.1 (1)
ny illicit substance 22.5 (117) 27.2 (68) 24.0 (185)
� 771 subjects; no lab data obtained on 30 subjects.
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580 Opioids and the Treatment of Chronic Pain
he frequency is low, about 1 case for every 25 patients
n opioid therapy, it is of concern. Since this is a cross-
ectional study focused on patients already taking opi-
ids, we were unable to determine the relation between
urrent opioid therapy and the development of opioid
se disorders. It is possible that patients were opioid-
ependent before they started opioid therapy. However,
he study does provide the best point estimate of opioid
se disorders in a primary care pain sample.
Other important findings include a 24% rate of positive

oxicology tests for illicit drugs, significant underreporting
f drug use, and a strong association between illicit drug
se and substance use disorders (Table 1). Eighty-four of
85 (46%) patients with positive toxicology testing denied
llicit drug use during the research interview, even when
hey were guaranteed anonymity. This finding confirms
linical observations that patients with chronic pain often
islead physicians about illicit drug use.
The 4.1% frequency of alcohol abuse and dependence

ound in our sample is lower than a 2005 national study
hat reported a frequency of 7.7%.24 This finding is not
urprising, as physicians are reluctant to use opioids in
atients who have alcohol problems because of concerns
f overdose, associated illicit drug use, noncompliance,
nd so forth. The sample in our study does not include all
atients with chronic pain disorders, only those receiving
aily opioids.
Another important finding is the association of 4 aber-

ant behaviors with substance abuse and opioid addic-
ion. Table 1 reports an odds ratio of 11.48 (6.13 to 21.48)

able 8. Percentage of Subjects That Reported
ore Times by Abuse/Dependence Pattern

tem 1: Purposely oversedated oneself
tem 2: Felt intoxicated from pain medication
tem 3: Motor vehicle or other accident
tem 4: Requested early refills
tem 5: Increased dose on own
tem 6: Lost or had medication stolen
tem 7: Tried to obtain opioid from more than one MD
tem 8: Successfully obtained extra opioids from other doctors
tem 9: Used opioids for purpose other than pain
tem 10: Drank alcohol to relieve pain
tem 11: Missed clinic appointment
tem 12: Hoarded pain medication

ummative score on 12 items by group (range of scores, 0–48)*
umber of items reported at least once by group (0–12)†

Each item had 5 possible responses, including 0 times, 1 time, 2 times, 3 time

Each of the 12 items was scored between 0 and 4. The highest possible score
nd Table 2 an odds ratio of 48.27 (13.63 to 171.04) for b
berrant drug behaviors. These 4 behaviors included se-
ating oneself, using opioids for nonpain reasons, in-
reasing dose without authorization, and having felt in-
oxicated when using opioids. Although the model in
able 1 found that age, psychiatric problems, illicit drug
se, and aberrant behaviors were associated with sub-
tance use disorders, these variables dropped out of Ta-
le 2 because of extremely strong relations between
hese behaviors and opioid use disorders.
There is increasing evidence concerning the frequency
f aberrant drug behaviors and their potential relation
o opioid use disorders. These behaviors were first de-
cribed by Portenoy19 to describe a set of behaviors such
s early refills, lost prescriptions, and unauthorized in-
reases in medication. Although many physicians con-
ider these behaviors indicative of substance abuse dis-
rders, there can be other explanations for these
ehaviors. These behaviors could also occur because of

nadequate pain treatment due to underdosing of opi-
ids, which Waisman and Haddox25 called pseudoaddic-
ion. Other potential causes of aberrant drug behaviors
utlined by Passik and Kirsch16 include untreated psychi-
tric syndromes, organic mental syndromes, chemical
oping, situational stressors, and criminal intent.
In a recent meta analysis, Martell et al11 reported the

requency of aberrant medication taking behaviors in 5
tudies ranged from 5% to 24%. Reid et al21 reported
hat co-occurring medical disorders, higher lifetime rates
f substance use disorders, and younger age were asso-
iated with, and increased the frequency of, 3 aberrant

aging in Specific Aberrant Behaviors One or

GROUP 1
(N � 30) OPIOID

ABUSE/Dep

GROUP 2
(N � 79) ANY

SUBSTANCE

ABUSE/DEP

GROUP 3
(N � 706) NO

ABUSE/DEP

% N % N % N

76.7 23 62.0 49 19.1 137
80.0 24 63.3 50 29.2 210
10.0 3 11.4 9 7.2 52
76.7 23 69.6 55 42.0 302
86.7 26 73.4 58 33.2 230
40.0 12 46.8 37 27.7 199
30.0 9 19.0 15 5.1 37
30.0 9 17.7 14 5.3 38
63.3 19 45.6 36 12.4 89
30.0 9 49.4 39 16.0 115
36.7 11 36.7 29 24.3 175
20.0 6 20.3 16 10.2 73

EAN (SD) MEAN (SD) MEAN (SD)

16.3 (6.2) 13.2 (7.1) 4.9 (5.3)
5.8 (2.1) 5.2 (2.3) 2.3 (2.1)

more.

e 12 items was 48.
Eng

M

s, 4 or
ehaviors: Lost or stolen medication, documented use of
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ultiple physicians, and request for 2 or more early re-
lls. Webster and Webster26 assessed the association of
1 aberrant drug behaviors and found that patients with
family or personal history of substance abuse were
ore likely to exhibit aberrant behaviors. The primary

imitation of the current evidence on aberrant drug be-
aviors are small sample sizes, absence of DSM-IV sub-
tance use disorders, diagnostic assessments in the sam-
les, and lack of regression modeling to adjust for other
auses of aberrant behaviors besides substance prob-
ems. The limited empiric data found in the literature
upport the need for naturalistic cohort studies to assess
he relation of aberrant behavior and other cofactors to
ubstance use disorders in patients receiving long-term
pioid therapy.
Strengths of the study include a large sample size, high

ates of patient participation, and a diverse sample of
rimary care physician clinics located in 8 counties
hroughout the state of Wisconsin. The clinic sites in-
lude rural, suburban, and urban settings. The popula-
ion was highly educated, with nearly half the sample
aving attended college. The study used state-of-the-art
ssessment instruments and collected a variety of mea-
ures, including urine toxicology screens and aberrant
rug behaviors. The research staff completed extensive
raining and had prior experience assessing patients for
ddiction and mental health issues. Research staff and
heir interviews were monitored throughout the study.
n additional strength of the study is the inclusion of

obacco, alcohol, illicit drugs, and prescription drug use
isorders. Prior studies have primarily focused on opioid
buse and dependence.
Weaknesses of the study include the absence of pro-

pective data, lack of information before patients being
laced on opioids, and lack of corroborative reports by
amily members and close friends. Minimization of drug
se and drug problems by patients is a major concern in
ll studies that try to estimate rates of addiction, espe-
ially for illegal drugs.1 The issue of selection bias is an-
ther concern. We used a variety of methods to identify

atients who were receiving opioids for chronic pain, in- p

. Chelminski P, Ives T, Felix K, Prakken S, Miller T, Perhac J,
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luding computer searches of billing records, chart reviews,
ain logs, and prospective enrollment, as patients came in
or monthly refills. Although the response rate was 78%, it
s possible that the nonrespondents had higher rates of
ubstance use disorders. With the new HIPAA regulations,
esearchers are not allowed to collect medical record data
n persons who are not willing to participate.
Estimating the frequency of opioid use disorders is a

omplex issue that is difficult to assess during a single
nterview. Symptoms of opioid use disorders vary over
ime. Prospective long-term cohort studies are needed to
stimate rates of addiction in a chronic pain sample on
pioids and the relation of opioid therapy to the devel-
pment of opioid use disorders. The addiction and pain
edicine fields need to develop DSM-IV–like criteria for

atients taking opioids for chronic pain. The consensus
tatement developed by the American Academy of Pain
edicine, the American Pain Society, and the American

ociety of Addiction Medicine provides an excellent
ramework on which to develop standard criteria.2 These
riteria probably need to include aberrant drug behav-
ors but exclude normal pharmacologic properties of opi-
ids such as tolerance and physical dependence. Once
hese criteria are accepted, we can develop and stan-
ardize the diagnosis of opioid addiction in persons re-
orting chronic pain. Although this will not be easy,
here is sufficient scientific evidence to develop criteria
nd diagnostic instruments.
Are opioids worth the risk? Patients living with severe

hronic pain have limited therapeutic options. Many will
espond to other therapies such as exercise, nonopioid
edication, nutrition and nutritional supplements, nerve
locks, prolotherapy, local treatment with massage, spinal
anipulations, and heat. However, there is a large group
f patients who require daily opioids. Considering the po-
ential benefit to improving the lives of patients with
hronic pain, a 3.8% rate of opioid addiction is a small
isk compared with the alternative of continuous pain
nd suffering. The data presented in this paper support
he use of opioids for the treatment of chronic pain by

rimary care physicians.
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