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Carl L. Roland, PharmD; Ashish V. Joshi, PhD; Jack Mardekian, PhD; Steven C. Walden, PharmD, MBA;
James Harnett, PharmD, MS
ARTICLE INFO

ABSTRACT
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Objective: To evaluate the prevalence, characteristics, associated healthcare
resource utilization (HRU), and costs of diagnosed prescription opioid abusers
(abusers) in a managed care population.
Methods: Patients aged ⱖ12 years with a claim for opioid abuse were identified
in the Thomson MarketScan Commercial and Medicare Supplemental research
databases between January 1, 2005 and September 30, 2010. HRU and costs (per
patient per month) were calculated for all patients with an index date (date of opioid abuse diagnosis) from October 1, 2008 to September 30, 2009 and continuous
eligibility through 6 months prior to (preindex) and 12 months after (postindex)
date. Abusers were matched 1:3 on demographics to nonabusers.
Results: The overall prevalence of diagnosed opioid abuse was 0.195 percent during 2005-2010, with a twofold increase from 2005 to 2010. Diagnosed abuse was
more prevalent in males (0.220 percent), those aged 18-25 years (0.271 percent),
those from the Northeast region (0.231 percent), those with a comorbidity of pain
(0.462 percent), and those with an opioid prescription (0.924 percent). A total of
15,398 abusers were matched to 46,194 nonabusers. Medical comorbidities were
significantly higher (all p < 0.0001) in abusers versus nonabusers in the preindex
and postindex periods. Each healthcare resource measured was significantly higher
for abusers than nonabusers in the preindex and postindex periods (p < 0.0001).
Total all-cause costs were higher for abusers than nonabusers in the preindex
($1,856 vs $372, respectively) and postindex ($2,138 vs $408) periods (p < 0.0001).
Conclusions: Opioid abuse increased over time and abusers were associated with
significantly greater HRU and costs compared with nonabusers before and after
the diagnosis of abuse.
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INTRODUCTION

Pain is a prevalent and costly condition, with
chronic pain impacting at least 100 million American
adults and costing the nation up to $635 billion annually in medical treatment and lost productivity.1 To
treat pain, physicians may turn to opioids, which are
commonly prescribed for pain management2; however, the use of opioids in chronic pain remains controversial because of concerns about potential misuse,
abuse, and diversion.3
Sales of opioid pain relievers in the United States
have increased ~4-fold from 1999 to 2008, with a

parallel increase in the overdose death rates and substance abuse treatment admissions related to opioid
pain relievers over this same time period.4 Over the
period 2004 to 2008, the number of emergency
department (ED) visits related to nonmedical use of
opioid analgesics has more than doubled, from
144,600 in 2004 to 305,900 in 2008; unintentional opioid overdose deaths have increased fivefold from
1999 to 2009, rising from ~3,000 deaths in 1999 to
15,597 deaths in 2009.5,6 In the 2010 National Survey
on Drug Use and Health (NSDUH), ~5.1 million people aged ⱖ12 years in the United States reported nonmedical use of a prescription pain medication within
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the past month, and ~2.0 million people reported first
initiating nonmedical use of prescription pain medication within the past year.7
Prescription opioid abuse is associated with substantial costs, from both a societal and payer perspective. At the societal level, the cost of nonmedical use
of prescription opioids in the United States was estimated at $53.4 billion annually, and prescription opioid abuse, dependence, and misuse was estimated at
$55.7 billion annually.8,9 It is estimated that the abuse
and illegal obtaining and resale of opioid pain relievers cost payers ~$72.5 billion annually.10 In a privately
insured population diagnosed opioid abuse patients
incurred $20,546 more in annual healthcare costs than
demographically similar controls, and Medicaid
(Florida) opioid abuse patients cost $15,183 in excess
of controls.11 Furthermore, the prevalence of diagnosed opioid abuse in the privately insured population increased fourfold from 1999 (0.05 percent) to
2007 (0.20 percent) and more than doubled in the
Florida Medicaid population from 1999 (0.18 percent)
to 2006 (0.50 percent).11 In a study of 37.5 million
Medicaid patients in the Medicaid Analytic eXtract
(MAX) files (2002-2003), the prevalence of opioid
abuse was found to be 0.87 percent, and annual costs
were nearly $6,000 higher annually for diagnosed opioid abusers compared with matched controls.12
To date, the only noninterventional studies to
evaluate diagnosed prescription opioid abuse have
included a single private payer database (Ingenix
Employer Solutions [now OptumInsight™] data), a
single state Medicaid database (Florida), or an older
national Medicaid database (MAX 2002-2003).11-13
Furthermore, these previous studies provided limited information on the association of prescription
opioid use to that of diagnosed abuse.
The objectives of this retrospective cohort study
were to expand on previous research by evaluating
the prevalence of diagnosed opioid abuse over
time as well as to describe patient characteristics,
opioid treatment patterns, and associated resource
use and costs for those with diagnosed prescription opioid abuse in a claims database of privately
insured patients for the most recent calendar year
available.
METHODS

This retrospective cohort study used administrative claims from the Thomson Reuters MarketScan®
Commercial Claims and Encounters and Medicare
162

Supplemental research databases (70.5 million lives)
between January 2005 and September 2010.
Data source

Data for the study were obtained from MarketScan
Commercial Claims and Encounters and Medicare
Supplemental databases (Thomson Reuters®) for the
years 2005-2010. This database includes complete longitudinal records of inpatient services, outpatient services, long-term care, and prescription drug claims covered under a variety of fee-for-service and capitated
health plans, including exclusive provider organizations, preferred provider organizations, point-of-service plans, indemnity plans, and health maintenance
organizations. The data are nationally representative,
quality controlled, and Health Insurance Portability
and Accountability Act of 1996 compliant.
Available information in this database includes
patient age, gender, census region, dates of eligibility
for health insurance, facility claims, provider claims,
pharmacy claims, and reimbursed and charged
amounts for all claims. All claims for any given patient
can be linked using unique encrypted identifiers.
Study population

Patients were considered diagnosed prescription
opioid abusers (hereinafter also referred to as
abusers), based on International Classification of
Disease, Ninth Revision Clinical Modification (ICD-9CM) codes, if they had a previous history of opioid
type dependence (304.0X), combinations of opioid
abuse with any other (304.7X), opioid abuse (305.5X),
or poisoning with opiates and related narcotics, not
heroin (965.00, 965.02, and 965.09). These ICD-9
codes have been used previously in similar studies
using claims databases to identify the population of
interest, that is, opioid abusers. Therefore, this group
included patients with claims for opioid abuse,
dependence, and poisoning. The control group
included patients who were not diagnosed with prescription opioid abuse (hereinafter referred to as
nonabusers). To determine the prevalence of diagnosed opioid abuse by calendar year, patients aged
ⱖ12 years as of January 1, 2005 were selected (age is
consistent with the NSDUH). For the remaining objectives, patients had to be aged ⱖ12 years as of October
1, 2008, had a diagnosis of opioid abuse during
October 1, 2008 to September 30, 2009, and had continuous eligibility in the 6-month preindex period
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Figure 1. Sample study period.

(index being the date of opioid abuse diagnosis)
through the 12-month postindex periods (Figure 1).
Matching (1 abuser:3 nonabusers) was performed to
ensure that the cohorts of abusers and nonabusers
were closely balanced. Nonabusers were selected and
matched to abusers by gender, age, and geographic
region. The index date of a nonabuser was equal to
the index date of its matched abuser from October 1,
2008 to September 30, 2009.
Assessments and analyses

Prevalence of diagnosed opioid abuse by calendar year. Prevalence of diagnosed opioid abuse
was calculated as the number of unique individuals
with a claim for opioid abuse divided by the total number of unique enrolled patients for the period of interest and was reported as a percentage. Prevalence was
determined for all patients in the dataset by calendar
year for each year from 2005 through 2010. The
denominator included all patients aged ⱖ12 years in
the dataset for each year of interest (eg, January 1,
2005 to December 31, 2005). The numerator included
all cases identified with a diagnosis of opioid abuse
during the same year of interest. Prevalence was calculated overall and by year of interest (2005, 2006, 2007,
2008, 2009, and 2010), by age (12-17, 18-25, 26-34, 3554, 55-64, and 65+), gender, region (Northeast, North
Central, South, and West), presence of pain-related
conditions, and any opioid use.
Patient characteristics. Demographics (age, gender, region, health plans, and benefit plan types) and
the presence of medical comorbidities in the 6-month
preindex and 12-month postindex periods were evaluated for each patient. Select comorbidities were
evaluated per ICD-9-CM codes as used in previous

studies.11,12 Pain and nonpain-related medical conditions were tracked separately. Comorbidities were
reported as a percentage of the population with specific comorbid conditions. A preindex Quan-Charlson14
comorbidity score was computed for each patient.
Healthcare resource utilization and costs.
All-cause and opioid abuse-related healthcare
resource utilization (HRU) and costs were evaluated
in all patients in the dataset with index dates during
October 1, 2008 to September 30, 2009 and with 6month preindex through 12-month postindex continuous eligibility. All costs were charged costs
(included copay and deductible) and were not
adjusted. HRU (percentage, average per patient per
month) and costs (average per patient per month)
were determined for prescriptions filled, inpatient
care, ED visits, and outpatient care in the 6-month
preindex and 12-month postindex periods. All hospitalizations with same day admission and discharge
dates were classified as ED visits. Opioid abuserelated healthcare utilization and costs included all
inpatient stays and outpatient visits associated with
ICD-9-CM codes of interest (304.0X, 304.7X, 305.5X,
965.00, 965.02, and 965.09).
Use of opioids was evaluated based on pharmacy
claims for the 6-month preindex and 12-month postindex periods for each patient who had at least 6 months
of eligibility before and 12 months after the index date.
Use was reported as the percentage of patients with an
opioid prescription, the number of unique opioids, and
the average number of prescriptions filled per patient
per month, overall, and by individual opioid or opioid
drug category as follows: short-acting opioids (SAO;
hydrocodone combinations, oxycodone combinations,
oxycodone immediate release, oral transmucosal
fentanyl, all other SAO) or long-acting opioids (LAO;
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Table 1. Overall prevalence of diagnosed abuse
from 2005 to 2010
Prevalence,
percent

Table 2. Relative risk for diagnosed abuse
by calendar year

SE

Relative risk
Year

Overall

0.195

0.001

12-17

0.089

0.001

18-25

0.271

0.002

26-34

0.231

0.002

35-54

0.220

0.001

55-64

0.158

0.001

65+

0.102

0.001

Prevalence,
percent

Age, y

Comorbidity of
pain/no pain

+RxO/
⫺RxO

2005

0.067

1.2

5.4

9.2

2006

0.073

1.3

4.4

9.0

2007

0.092

1.2

4.8

7.1

2008

0.112

1.3

4.2

11.6

2009

0.144

1.3

4.2

8.9

2010

0.145

1.4

3.9

10.3

+RxO, patients with a prescription for opioid; ⫺RxO, patients
without a prescription for opioid.

Gender
Male

0.220

0.001

Female

0.172

0.001

Northeast

0.231

0.002

North Central

0.188

0.001

South

0.192

0.001

West

0.192

0.001

Unknown

0.169

0.003

No

0.087

0.000

Yes

0.462

0.002

No

0.086

0.000

Yes

0.924

0.003

Region

Comorbidity of pain

Prescription for opioids

variables and two-sample t tests for continuous
variables.
The preindex relative risk (RR) of comorbidities
(abusers/nonabusers) and the percent change in RR
was obtained from repeated measures models using
Proc GENMOD in SAS® (SAS Institute, Inc., Cary,
NC) with a binomial distribution and log link. Terms
for age, gender, time, cohort, and time by cohort
interaction were included in the model.
The response variable in each analysis of HRU and
cost category is the change in the variable from preindex per month to postindex per month (difference in
difference [DID]). DID was evaluated using a general
linear model that included terms for cohort, Charlson
comorbidity index, age, gender, any pain condition
during the preindex period, health plan, and plan type.
All analyses were performed using SAS® (version 9.2).
RESULTS
Prevalence of diagnosed opioid abuse by calendar year

SE, standard error of percent.

oxycodone extended release (ER), morphine ER, transdermal fentanyl, methadone, oxymorphone ER, all
other LAO).
Statistical analyses

Demographic and baseline characteristics were
compared between abusers and nonabusers using chisquare tests for categorical variables or dichotomous
164

Male/
female

The overall prevalence of diagnosed opioid abuse
during 2005-2010 was 0.195 percent (Table 1).
Diagnosed opioid abuse was more prevalent in males
(0.220 percent), those aged 18-25 years (0.271 percent), those from the Northeast (0.231 percent), those
with a comorbidity of pain (0.462 percent), and those
with an opioid prescription (0.924 percent). The
prevalence of diagnosed opioid abuse in 2010 was
0.145 percent, which was more than a twofold
increase from 2005 (Table 2). The prevalence of
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Figure 2. Prevalence of diagnosed abuse by region and year.

opioid abuse by geographical region increased consistently from 2005 to 2010 in each region; however,
the prevalence in the Northeast increased the greatest
(2.5-fold; 0.183 percent in 2010 vs 0.072 percent in
2005) compared with a 1.6- to 2.2-fold increase in the
other regions (Figure 2). For each year evaluated, the
prevalence of diagnosed opioid abuse was greater
among males, patients aged 18 to 25 years, patients
with a comorbidity of pain, and patients with an opioid prescription. For each year, the RR for diagnosed
opioid abuse was greater for males than females (1.21.4), patients with a comorbidity of pain (3.9-5.4), and
patients with a prescription for an opioid than those
without (7.1-11.6; Table 2).
Healthcare resource utilization and costs

For the most recent calendar year available, a
total of 15,398 abusers were matched (1:3) to 46,194
nonabusers. The demographic characteristics of
abusers and matched nonabusers are presented in
Table 3 and show that the two cohorts had similar
proportions of each gender (46 percent were
female), were similar in age (abusers, 41.90 ± 15.5
years; nonabusers, 42.56 ± 15.5 years), and were
distributed similarly among the various geographic
regions. Most abusers and matched nonabusers
resided in the South (36.5 percent), followed by
North Central (26.1 percent), West (25.3 percent),
and the Northeast (11.8 percent) region (Table 3).
The percentage of all medical comorbidities
examined was significantly higher (all p < 0.0001) in

abusers compared with nonabusers in both the
preindex and postindex periods (Table 4). The most
prevalent comorbidities for both abusers and
nonabusers were any pain condition followed by
psychiatric disorders. During the preindex period,
60.8 percent of abusers and 24.2 percent of
nonabusers (RR, 2.6) had any pain condition, and
44.4 percent of abusers and 6.8 percent of
nonabusers (RR, 6.5) had a psychiatric disorder. In
the postindex period, 69.7 percent of abusers and
35.9 percent of nonabusers (RR, 1.9) had any pain
condition, and 65 percent of abusers and 10.9 percent of nonabusers (RR, 6) had a psychiatric disorder. The comorbidities with the largest RR in the
preindex period included alcoholic hepatitis (RR,
76.6), other substance abuse (RR, 20.6), nonopioid
poisoning (RR, 19.5), pancreatitis (RR, 14.6), other
hepatitis (RR, 13.3), hepatitis A, B, or C (RR, 9.2),
and psychiatric disorders (RR, 6.5; Table 4). Of the
significant percent changes in RR in the postindex
period from the preindex period, the greatest
change was in the comorbidities of nonopioid poisoning (+145.0 percent; p < 0.0001), pancreatitis
(⫺35.6 percent; p < 0.05), any pain condition (⫺31.9
percent; p < 0.0001), and psychiatric disorders (⫺9.4
percent; p < 0.0001; Table 4).
HRU and cost are presented in Table 5. HRU was
significantly higher for abusers compared with
nonabusers for each resource measured in both the
preindex and postindex periods (p < 0.0001; Table
5). Abusers had more inpatient stays (10-fold), outpatient visits (threefold), office visits (threefold), ED
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Table 3. Baseline demographic and clinical characteristics of abusers and nonabusers*
Demographic characteristic

Abusers (N ⫽ 15,398)

Nonabusers (N ⫽ 46,194)

Gender, n (percent)

1.000

Female

7,135 (46.34)

21,405 (46.34)

Male

8,263 (53.66)

24,789 (53.66)
<0.0001†

Age, y
Overall mean age (SD)

41.90 (15.48)

42.56 (15.50)

Male mean age (SD)

40.41 (15.34)

41.05 (15.37)

Female mean age (SD)

43.63 (15.45)

44.30 (15.48)
<0.0001†

Age group, y, n (percent)
12-17

574 (3.73)

1,203 (2.60)

18-34

4,670 (30.33)

13,956 (30.21)

35-44

2,865 (18.61)

8,586 (18.59)

45-54

3,964 (25.74)

11,706 (25.34)

55-64

2,472 (16.05)

7,935 (17.18)

853 (5.54)

2,808 (6.08)

65+
Geographic region

1.000

Northeast

1,821 (11.83)

5,463 (11.83)

North Central

4,016 (26.08)

12,048 (26.08)

South

5,627 (36.54)

16,881 (36.54)

West

3,893 (25.28)

11,679 (25.28)

Unknown

41 (0.27)

123 (0.27)

Health plan indicator
Employer
Health plan

<0.0001
12,426 (80.70)

38,188 (82.67)

2,972 (19.30)

8,006 (17.33)

Type of benefit plan

166

p value

<0.0001

Missing/unknown

569 (3.70)

2,873 (6.22)

Comprehensive

909 (5.90)

2,205 (4.77)

EPO

131 (0.85)

449 (0.97)
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Table 3. Baseline demographic and clinical characteristics of abusers and nonabusers* (continued)
Abusers (N ⫽ 15,398)

Nonabusers (N ⫽ 46,194)

HMO

2,852 (18.52)

9,008 (19.50)

POS

1,504 (9.77)

4,573 (9.90)

PPO

8,902 (57.81)

24,789 (53.66)

Demographic characteristic

POS with capitation

89 (0.58)

235 (0.51)

CDHP

383 (2.49)

1,701 (3.68)

HDHP

59 (0.38)

361 (0.78)

p value

CDHP, consumer-driven health plan; EPO, exclusive provider organization; HDHP, high-deductible health plan; HMO, health
maintenance organizations; POS, point of service; PPO, preferred provider organizations; SD, standard deviation.
*Data source: MarketScan Commercial Claims and Encounters and Medicare Supplemental databases (Thomson Reuters,
2008-2009).
†
This small difference is significant because of the large sample size.

visits (ninefold), surgical procedures (twofold), and
laboratory tests (threefold) compared with nonabusers
in the preindex and postindex period (Table 5). The
average inpatient length of stay per hospitalization
for abusers was 11-fold longer than for nonabusers
in the preindex period (1.28 vs 0.12, respectively)
and 13-fold longer in the postindex period (3.06 vs
0.23; Table 5). The DIDs for HRU were small though
significant (Table 5).
Total all-cause healthcare costs (per patient per
month) were five times higher for abusers than
nonabusers in both the preindex ($1,856 vs $372,
respectively) and postindex ($2,138 vs $408) periods; abusers had excess costs of $1,484 in the preindex period and $1,730 in the postindex period compared with matched controls (Figure 3; Table 5).
The largest cost drivers were total outpatient and
inpatient costs. Total outpatient costs were four
times higher for abusers compared with nonabusers
in the preindex ($777 vs $205) and postindex ($860
vs $221) periods. Total inpatient costs were eight
times higher for abusers compared with nonabusers
in the preindex ($712 vs $85) and postindex ($881
vs $101) periods. The cost for ED visits was nine
times higher for abusers compared with nonabusers
in both the preindex ($126 vs $13) and postindex
($129 vs $15) periods (Table 5). Abuse-related inpatient stays and abuse-related outpatient visits were
higher in the postindex period ($301 and $116) than
the preindex period ($89 and $26), respectively.
The DID for total cost was $245 more for abusers
(Table 5). The DID indicated inpatient utilization

was the biggest cost driver. Abuse-related inpatient
stays were 34 percent of the total inpatient costs.
The mean number of prescriptions filled per
patient per month (including opioids and nonopioids) was greater for abusers than nonabusers in the
preindex (3.4 vs 0.9, respectively) and postindex
(3.4 vs 1.0) periods (p < 0.0001, Table 5). More
abusers than nonabusers received an opioid prescription in both the preindex (68 percent vs 14 percent, respectively) and postindex (75 percent vs 22
percent) periods (p < 0.0001; Table 6). The mean
number of opioid prescriptions per patient per
month was greater for abusers (0.94 and 0.86) compared with nonabusers (0.06 and 0.06) in the preindex and postindex periods, respectively. Of the opioid prescriptions, SAO prescriptions were filled by
more abusers and nonabusers than LAO prescriptions. Hydrocodone combinations were the most
common SAO prescription filled (Table 6). The
mean costs for all opioid prescriptions per patient
per month were significantly higher for abusers
compared with nonabusers in the preindex ($146 vs
$3) and postindex ($161 vs $3) periods (p < 0.0001).
The LAO prescriptions had a higher mean cost than
the SAO prescriptions (Table 6). The DIDs in number of opioid prescriptions and cost were small and
bidirectional (Table 6).
DISCUSSION

The results from this study affirm those of other
studies that used similar methodology but different
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Table 4. Comorbidity conditions for abusers and nonabusers in the preindex and postindex periods*
Preindex†
Abusers,
n (percent),
N ⫽ 15,398

Comorbidity condition

Nonabusers,
n (percent),
N ⫽ 46,194

Postindex†
RR
(abusers/n
onabusers)

Abusers,
n (percent),
N ⫽ 15,398

Nonabusers,
n (percent),
N ⫽ 46,194

Percent
change in
RR

Other substance abuse

3,374 (21.91)

489 (1.06)

20.6

6,867 (44.60)

1,003 (2.17)

⫺0.5

Nonopioid poisoning

659 (4.28)

102 (0.22)

19.5

2,648 (17.20)

168 (0.36)

145.0‡

Psychiatric disorders

6,842 (44.43)

3,149 (6.82)

6.5

10,006 (64.98)

5,030 (10.89)

⫺9.4‡

HIV-AIDS

46 (0.30)

63 (0.14)

2.2

61 (0.40)

71 (0.15)

17.6

Endocarditis

25 (0.16)

11 (0.02)

7.0

56 (0.36)

22 (0.05)

12.0

949 (6.16)

929 (2.01)

3.1

1,673 (10.87)

1,787 (3.87)

⫺8.4

1,115 (7.24)

1,226 (2.65)

2.8

2,098 (13.63)

2,411 (5.22)

⫺4.7

Cirrhosis/chronic acute liver disease

356 (2.31)

276 (0.60)

3.9

739 (4.80)

577 (1.25)

⫺0.9

Hepatitis A, B, or C

268 (1.74)

89 (0.19)

9.2

487 (3.16)

138 (0.30)

17.0

Alcoholic hepatitis

25 (0.16)

1 (0.00)

76.6

35 (0.23)

7 (0.02)

⫺80.0

Other hepatitis

22 (0.14)

5 (0.01)

13.3

21 (0.14)

8 (0.02)

⫺40.4

Pancreatitis

182 (1.18)

38 (0.08)

14.6

287 (1.86)

93 (0.20)

⫺35.6§

Sexually transmitted disease

527 (3.42)

986 (2.13)

1.6

842 (5.47)

1,675 (3.63)

⫺5.9

16,576 (35.88)

⫺31.9‡

Skin infections/abscesses
Gastrointestinal bleed

Any pain condition

9,361 (60.79)

11,168 (24.18)

2.6

10,735 (69.72)

Herpes simplex

95 (0.62)

149 (0.32)

1.9

170 (1.10)

258 (0.56)

3.5

Burns

65 (0.42)

50 (0.11)

3.9

126 (0.82)

78 (0.17)

24.3

4,118 (8.91)

2.7

5,294 (34.38)

6,872 (14.88)

⫺14.3‡

856 (1.85)

1.6

644 (4.18)

1,279 (2.77)

⫺4.4

Trauma

3,707 (24.07)

Cancer

448 (2.91)

Low back pain

5,043 (32.75)

2,961 (6.41)

5.2

6,294 (40.88)

5,044 (10.92)

⫺28.3‡

Other back/neck disorders

4,853 (31.52)

3,361 (7.28)

4.4

5,901 (38.32)

5,418 (11.73)

⫺25.6‡

Arthritis

5,557 (36.09)

6,157 (13.33)

2.7

7,285 (47.31)

10,075 (21.81)

⫺25.9‡

Neuropathic pain

1,272 (8.26)

1,059 (2.29)

3.7

2,032 (13.20)

1,857 (4.02)

⫺9.0§

Fibromyalgia

1,082 (7.03)

437 (0.95)

7.5

1,611 (10.46)

855 (1.85)

⫺24.1‡

Migraine/headache

1,779 (11.55)

1,307 (2.83)

4.1

2,725 (17.7)

2,368 (5.13)

⫺16.0‡

HIV, human immunodeficiency virus; RR, relative risk.
*Data source: MarketScan Commercial Claims and Encounters and Medicare Supplemental databases (Thomson Reuters,
2008-2009).
†
p < 0.0001 for all comparisons of abusers and nonabusers.
‡
p < 0.0001 for percent change in RR.
§
p < 0.05 for percent change in RR.
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Table 5. Healthcare resource utilization and cost among abusers and nonabusers in the preindex and
postindex periods*
Preindex period†
Abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

14,855 (96.47)

35,369 (76.57)

Postindex period†
Abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

DID‡,§

HRU and cost per patient per month
Total cost (IP + OP + prescriptions),
n (percent)

1,856 (4,446.1)

IP total,¶ n (percent)

2,996 (19.46)

1,234 (2.67)

6,817 (44.27)

2,398 (5.19)

Mean HRU (SD)

0.05 (0.13)

0.01 (0.03)

0.07 (0.12)

0.01 (0.03)

0.02

Mean cost (SD), $

712 (3,552.7)

881 (3,831.0)

101 (1,090.6)

152

85 (1,007.6)

2,138 (4,577.3)

40,155 (86.93)

Mean cost (SD), $

OP total,** n (percent)

372 (1,406.3)

15,391 (99.95)

408 (1,556.8)

14,424 (93.67)

32,139 (69.57)

15,352 (99.70)

38,569 (83.49)

Mean HRU (SD)

2.23 (2.33)

0.70 (1.11)

2.57 (2.34)

0.74 (1.10)

Mean cost (SD), $

777 (1,548.9)

205 (715.4)

860 (1,447.2)

221 (663.6)

Prescriptions filled,†† n (percent)

13,195 (85.69)

28,383 (61.44)

13,974 (90.75)

33,461 (72.44)

Mean HRU (SD)

3.40 (3.31)

0.90 (1.44)

3.42 (3.10)

0.95 (1.44)

Mean cost (SD), $

367 (764.9)

82 (289.6)

398 (736.5)

87 (263.0)

245

0.31
67

⫺0.03
26

Other HRU and costs of interest
Abuse-related IP stays,‡‡ n (percent)
Mean HRU (SD)
Mean cost (SD), $

Mean cost (SD), $
Average IP length of stays per
hospitalization, n (percent)
Mean (SD), days
Office visits, n (percent)
Mean HRU (SD)
Mean cost (SD), $

4,986 (32.38)

0.01 (0.04)

0.04 (0.06)

0.03

301 (955.4)

212

89 (1,027.7)

Abuse-related OP visits,§§ n (percent)
Mean HRU (SD)

674 (4.38)

2,568 (16.68)

12,901 (83.78)

0.17 (0.74)

0.52 (1.08)

26 (180.5)

0.35

116 (262.7)

90

2,996 (19.46)

1,234 (2.67)

6,817 (44.27)

2,398 (5.19)

1.28 (3.81)

0.12 (1.00)

3.06 (5.45)

0.23 (1.33)

13,036 (84.66)

28,552 (61.81)

14,325 (93.03)

36,150 (78.26)

0.85 (0.87)

0.30 (0.40)

0.86 (0.78)

0.31 (0.37)

80 (123.2)

27 (60.2)
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85 (115.3)

29 (47.6)

1.67

0.00
2
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Table 5. Healthcare resource utilization and cost among abusers and nonabusers in the preindex and
postindex periods* (continued)
Preindex period†

Postindex period†

Abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

Abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

5,959 (38.70)

3,839 (8.31)

8,770 (56.96)

7,111 (15.39)

Mean HRU (SD)

0.18 (0.43)

0.02 (0.08)

0.18 (0.39)

0.02 (0.07)

Mean cost (SD), $

126 (416.3)

ED (IP or OP) visits, n (percent)

Surgical procedures (IP or OP),
n (percent)

13 (98.3)

129 (396.3)

15 (84.1)

8,424 (54.71)

16,108 (34.87)

10,814 (70.23)

23,806 (51.53)

Mean HRU (SD)

0.30 (0.53)

0.13 (0.27)

0.29 (0.45)

0.13 (0.24)

Mean cost (SD), $

143 (613.4)

44 (255.4)

127 (401.0)

47 (218.3)

10,221 (66.38)

20,146 (43.61)

13,526 (87.84)

28,767 (62.27)

0.39 (0.63)

0.16 (0.29)

0.47 (0.61)

0.16 (0.28)

Laboratory tests, n (percent)
Mean HRU (SD)
Mean cost (SD), $

79 (238.1)

20 (122.5)

105 (254.8)

22 (145.2)

DID‡,§

0.00
2

⫺0.02
⫺19¶¶

0.07
25

DID, difference in difference; ED, emergency department; HRU, healthcare resource utilization; IP, inpatient; OP, outpatient;
SD, standard deviation.
*Data source: MarketScan Commercial Claims and Encounters and Medicare Supplemental databases (Thomson Reuters;
2008-2009).
†
p < 0.0001 for all comparisons of abusers and nonabusers.
‡
DID equals (abusers postindex ⫺ preindex) ⫺ (nonabusers postindex ⫺ preindex).
§
p < 0.0001 for DID comparisons unless otherwise noted.
¶
Includes all IP HRU and costs (ie, IP ED visits, IP laboratory tests, IP surgical procedures, abuse-related IP stays).
**Includes all OP HRU and costs (ie, OP ED visits, OP laboratory tests, OP surgical procedures, abuse-related OP visits).
††
Includes all prescriptions filled (opioids and nonopioids).
‡‡
Includes all IP stays associated with ICD-9-CM codes of interest (304.0X, 304.7X, 305.5X, 965.00, 965.02, and 965.09).
§§
Includes all OP visits associated with ICD-9-CM codes of interest (304.0X, 304.7X, 305.5X, 965.00, 965.02, and 965.09).
¶¶
Not significant.

Figure 3. Per patient per month costs for abusers and nonabusers for the preindex and postindex periods.
*p < 0.0001 compared with nonusers.
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Table 6. No. of opioid prescriptions and cost among abusers and nonabusers in the preindex
and postindex periods*
Preindex†

No. of opioid
prescriptions and cost per
patient per month

Postindex†

Opioid abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

Abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

10,471 (68.00)

6,247 (13.52)

11,472 (74.50)

10,032 (21.72)

Mean prescriptions (SD)

0.94 (1.12)

0.06 (0.23)

0.86 (0.92)

0.06 (0.22)

Mean cost (SD), $

146 (613.0)

Opioid prescriptions,
n (percent)

SAO prescriptions, n (percent)
Mean prescriptions (SD)
Mean cost (SD), $

3 (57.8)

161 (570.3)

3 (40.5)

8,349 (54.22)

6,111 (13.23)

8,520 (55.33)

9,959 (21.56)

0.60 (0.92)

0.05 (0.20)

0.43 (0.68)

0.05 (0.19)

42 (465.3)

1 (42.7)

31 (429.8)

Hydrocodone combinations,
n (percent)

5,980 (38.84)

3,943 (8.54)

6,000 (38.97)

6,826 (14.78)

Mean prescriptions (SD)

0.32 (0.62)

0.03 (0.15)

0.21 (0.44)

0.03 (0.14)

Mean cost (SD), $
Oxycodone combinations,
n (percent)
Mean prescriptions (SD)
Mean cost (SD), $

7 (20.3)

0 (4.0)

4 (14.7)

1 (11.7)

0 (3.6)

2,739 (17.79)

1,097 (2.37)

3,081 (20.01)

1,964 (4.25)

0.11 (0.34)

0.01 (0.06)

0.08 (0.25)

0.01 (0.06)

6 (32.8)

0 (6.2)

5 (28.4)

0 (5.7)

Oxycodone IR, n (percent)

1,074 (6.97)

130 (0.28)

1,233 (8.01)

247 (0.53)

Mean prescriptions (SD)

0.05 (0.24)

0.00 (0.03)

0.04 (0.21)

0.00 (0.03)

Mean cost (SD), $
Tramadol
Mean prescriptions (SD)
Mean cost (SD), $
All other SAO,¶ n (percent)
Mean prescriptions (SD)
Mean cost (SD), $

4 (35.4)

0 (1.4)

3 (26.6)

0 (1.9)

1,410 (9.16)

630 (1.36)

1,947 (12.64)

1,087 (2.35)

0.04 (0.21)

0.01 (0.05)

0.04 (0.17)

0.01 (0.05)

1 (6.4)

0 (1.9)

1 (4.6)

0 (1.7)

2,076 (13.48)

1,416 (3.07)

2,487 (16.15)

2,373 (5.14)

0.07 (0.29)

0.01 (0.06)

0.06 (0.23)

0.01 (0.06)

25 (461.5)

0 (41.9)

18 (427.2)

5,921 (38.45)

351 (0.76)

7,778 (50.51)

483 (1.05)

Mean prescriptions (SD)

0.36 (0.60)

0.01 (0.08)

0.45 (0.64)

0.01 (0.08)

Mean cost (SD), $

102 (333.0)

LAO prescriptions, n (percent)

2 (35.7)
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130 (319.3)

0 (8.6)

2 (36.9)

DID‡

⫺0.08§
16§

⫺0.17§
⫺11§

⫺0.11§
⫺2§

⫺0.03§
⫺2§

⫺0.01§
⫺1§

⫺0.01§
0§

⫺0.02§
⫺7§

0.10§
28§
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Table 6. No. of opioid prescriptions and cost among abusers and nonabusers in the preindex
and postindex periods* (continued)
No. of opioid prescriptions
and cost per patient per
month
Oxycodone ER, n (percent)
Mean prescriptions (SD)
Mean cost (SD), $
Morphine ER, n (percent)
Mean prescriptions (SD)
Mean cost (SD), $
Transdermal fentanyl,
n (percent)
Mean prescriptions (SD)
Mean cost (SD), $
Buprenorphine
Mean prescriptions (SD)
Mean cost (SD), $
Methadone, n (percent)
Mean prescriptions (SD)
Mean cost (SD), $

Preindex†

Postindex†

Opioid abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

Abusers
(N ⫽ 15,398)

Nonabusers
(N ⫽ 46,194)

1,303 (8.46)

121 (0.26)

1,268 (8.23)

169 (0.37)

0.07 (0.29)

0.00 (0.05)

0.05 (0.24)

0.00 (0.04)

39 (296.6)

1 (30.8)

33 (265.0)

1 (31.8)

976 (6.34)

87 (0.19)

1,049 (6.81)

123 (0.27)

0.05 (0.24)

0.00 (0.04)

0.04 (0.21)

0.00 (0.04)

8 (65.0)

0 (11.2)

7 (67.7)

0 (10.4)

847 (5.50)

73 (0.16)

871 (5.66)

108 (0.23)

0.04 (0.20)

0.00 (0.03)

0.03 (0.178)

0.00 (0.03)

11 (77.5)
2,824 (18.34)
0.15 (0.41)
38 (109.5)

0 (9.1)
19 (0.04)
0.00 (0.02)
0 (5.4)

9 (63.9)
5,139 (33.37)
0.28 (0.54)
76 (151.4)

0 (9.8)

⫺0.02§
⫺6§

⫺0.01§
⫺1§

⫺0.01§
⫺3§

42 (0.09)
0.00 (0.03)
0 (6.4)

0.13§
38§

649 (4.21)

38 (0.08)

750 (4.87)

45 (0.10)

0.03 (0.167)

0.00 (0.024)

0.03 (0.159)

0.00 (0.023)

0.00

0 (0.5)

0

1 (4.40)

0 (0.60)

1 (4.30)

All other LAO,** n (percent)

799 (5.19)

83 (0.18)

942 (6.12)

99 (0.21)

Mean prescriptions (SD)

0.03 (0.18)

0.00 (0.03)

0. 03 (0.16)

0.00 (0.03)

Mean cost (SD), $

DID‡

1 (11.8)

0 (3.1)

1 (10.9)

0 (3.4)

0.00
0

DID, difference in difference; ER, extended release; HCl, hydrochloride; IR, immediate release; LAO, long-acting opioid;
SAO, short-acting opioid; SD, standard deviation.
*Data source: MarketScan Commercial Claims and Encounters and Medicare Supplemental databases (Thomson Reuters;
2008-2009).
†
p < 0.0001 for all comparisons of abusers and nonabusers.
‡
DID equals (abusers postindex ⫺ preindex) ⫺ (nonabusers postindex ⫺ preindex).
§
p < 0.001.
¶
All other SAO include oral transmucosal fentanyl, hydromorphone HCl, acetaminophen/butalbital/caffeine/codeine phosphate,
acetaminophen/caffeine/dihydrocodeine bitartrate, acetaminophen/codeine phosphate, acetaminophen/pentazocine HCl,
acetaminophen/propoxyphene HCl, acetaminophen/propoxyphene napsylate, aspirin/butalbital/caffeine/codeine phosphate,
aspirin/caffeine/dihydrocodeine bitartrate, aspirin/carisoprodol/codeine phosphate, aspirin/codeine phosphate, butorphanol
tartrate, codeine sulfate, fentanyl citrate, meperidine HCl/promethazine HCl, meperidine HCI, methadone HCI, naloxone
HCl/pentazocine HCl, opium, propoxyphene HCl, propoxyphene napsylate, tapentadol HCl.
**All other LAO include tramadol ER, oxymorphone ER, hydromorphone HCl and levorphanol tartrate.
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databases,11-13 demonstrating that the annual prevalence of diagnosed opioid abuse has increased over
time, diagnosed abusers are associated with significantly greater HRU and costs compared with
nonabusers, and diagnosed abusers are associated
with a greater RR for comorbidities and use of prescription opioids compared with nonabusers. This
study expanded on previous studies by evaluating
prevalence over time by geographic region and RR
over time by gender, presence of comorbidities, and
presence of prescription opioids. In addition, for the
most recent calendar year in the database, this study
also compared comorbidities, HRU, costs, and specific prescription opioid use during both the preindex (ie, before the date of diagnosed abuse) and
postindex periods.
There was a 116 percent increase in the annual
prevalence of diagnosed opioid abuse from 2005 to
2010 in this population. White et al. reported an
increase of 336 percent from 1999 to 2007 in a privately insured database and an 183 percent increase
from 1999 to 2006 in the Florida Medicaid population.11 Comparing similar years (2005-2007), the
prevalence of diagnosed abuse was about 50 percent lower in the population studied here. This may
be due, in part, to the inclusion of Medicare patients
in the current study. Indeed, the prevalence of diagnosed opioid abuse in patients aged ⱖ65 years was
lower compared with the other age groups.
Consistent with the increase in diagnosed abuse
from 2005 to 2010, the prevalence increased in each
geographical region over this period of time with
the Northeast having the greatest increase. This is
similar to the study that examined the Medicaid
population in 2002-200312 in which the Eastern
region had the highest prevalence of 1.9 percent
compared with the other regions (0.5-0.6 percent).
The 2010 NSDUH survey results7 reported the rates
of past year substance dependence or abuse of illicit
drugs or alcohol were highest in the West (10.0 percent), followed by the Northeast (8.9 percent),
Midwest (8.8 percent), and the South (7.8 percent).
This is of interest as much of the media attention
given to the abuse of prescription opioids often
describes the problem as being more common in
the South (Appalachia and Florida15,16). Although
the data from the current study suggest increased
prevalence of opioid abuse in the Northeast, possible explanations for this high prevalence may
include regional differences in practice or diagnosis,
or population density.

This study demonstrated the RR for diagnosed
abuse was consistently greater in males each year
(20-40 percent greater), which is similar to a previous study13 in which 33 percent more abusers were
male. The 2010 NSDUH survey results7 reported the
past year nonmedical use of pain relievers to be 40
percent greater among males; however, other studies have reported more abusers to be female. White
et al. reported 9 percent and 66 percent more
abusers were female in both the privately insured
and Florida Medicaid database, respectively.11
Similarly, McAdam-Marx et al. reported that 4 percent more abusers were female than male in the US
Medicaid population.12 The differences noted in the
proportion of male and female abusers in the different studies may be caused by the differences in the
populations studied.
The two most prevalent comorbidities among
abusers, beside any pain condition, were other substance abuse and psychiatric disorders, similar to
the findings described in previous studies.8,11-13
Other substance abuse and psychiatric disorders
occurred at higher percentages in abusers compared with nonabusers in both the preindex and
postindex periods. It is not surprising that these two
comorbidities are higher among abusers and identified as a key characteristic associated with abuse as
Rice et al. demonstrated.17
The greater RR for pain comorbidities each year
from 2005 to 2010 (RR, 3.9-5.4) and of having a prescription for an opioid (7.1-11.6) among abusers compared with nonabusers in this study is similar to other
studies.11-13 However, two of these studies reported
the RR much lower for both any painful comorbidity
(1.3 and 2.8) and having a prescription for an opioid
(1.5 and 3.0).12,13 Another study had a similar RR for
any painful comorbidity and presence of a prescription for an opioid in both the privately insured and
Florida Medicaid population as in this study.11
Comparing excess healthcare cost of diagnosed
abusers in this study with two previous studies that
used an employer insurance database11,13 demonstrates similar results when adjusting for the consumer price index (CPI; www.bl.gov/cpi/). In this
study, when excess costs postindex are annualized,
the excess cost of diagnosed abusers is $20,752 in
2011. The excess cost of the 2005 and 2011 White
et al. studies when adjusted for CPI is $18,622 and
$21,881, respectively. The majority of costs were
inpatient or outpatient related, and prescription
costs accounted for about one-fifth of total costs.
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This study was unique in that it evaluated comorbidities, HRU/costs, and prescription opioid use in
the 6 months before the diagnosis of abuse. Of
interest is that all endpoints evaluated in the 6month period before a diagnosis of opioid abuse
were also significantly greater for abusers compared
with nonabusers. This may be caused by ongoing
abuse, albeit undiagnosed, occurring within the
abuser cohort before a diagnosis is made. One study
indicated that among those admitted to a substance
treatment center, prescription opioid abuse progressed from recreational abuse (eg, undiagnosed)
to substance abuse treatment admission in an average time of ~19 months.18 This highlights the importance of identifying risks for abuse early.
Differences were observed in the RR for several
comorbidities between the preindex and postindex
periods. The significant increase in RR for postindex
nonopioid poisoning compared with the preindex may
be due to the recognition of abuse or the increased
severity of the disease. The significant decrease in RR
for psychiatric disorders, pancreatitis, and any pain
condition is of interest; however, it is unclear that the
diagnosis of abuse would explain this decrease.
Like previous studies that reported greater prescription opioid use among abusers, we found that
75 percent of abusers had an opioid prescription
compared with 22 percent of nonabusers in the
postindex period. White et al. reported 66 percent
of diagnosed opioid abuse patients had a prescription for an opioid compared with 20 percent of
matched controls in the privately insured database,
and 74 percent of diagnosed opioid abuse patients
had a prescription for an opioid compared with 30
percent of matched controls in the Florida Medicaid
database.11 The authors also found that SAO were
used by more patients than LAO for both of the
diagnosed abuse and matched control populations
evaluated.11 In Medicaid population study (MAX
files), 53 percent of abusers and 35 percent of
matched controls had at least one prescription claim
for an opioid.12 In this study, we also found that significantly more abusers had a preindex prescription
opioid than nonabusers. Similar to White et al., we
found that SAO were used by more patients than
LAO. The predominant SAO used in the preindex
and postindex periods was hydrocodone, the most
prescribed opioid.19 Buprenorphine was the predominant LAO used in both the preindex and
postindex periods; this may be due to the use of
buprenorphine to treat opioid dependence.
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Results of the present study must be viewed against
the limitations of the study. First, a potential exists for
misclassification of diagnosed abuse based on standard ICD-9-CM codes in healthcare claims data.
Secondly, ICD-9-CM codes do not allow for differentiation between abuse of prescription opioids and
abuse of nonprescription (illicit) drugs. Third, the ICD9-CM codes rely on clinician recognition and training
in opioid abuse and addiction; the extent of this recognition and training is not known. Fourth, it is possible
that undiagnosed abusers were included in the
nonabusers group. Fifth, the cost and comorbidity profile described in this study is only for diagnosed abuse
patients and may underreport the total nonmedical use
of prescription opioids.
CONCLUSIONS

In the population studied, the overall prevalence of
diagnosed abuse more than doubled from 2005 to 2010
with the Northeast region experiencing the greatest
increase. Diagnosed abuse was more prevalent in
males, those aged 18 to 25 years, those with a comorbidity of pain, and those with an opioid prescription for
each year evaluated. In the most recent year evaluated,
diagnosed abusers were associated with significantly
greater HRU and costs compared with nonabusers
before and after the index date of diagnosed abuse (ie,
the preindex and postindex periods). The results from
this study affirm those of other studies that used similar
methodology but different databases.11-13
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Several strategies for preventing, identifying, and responding to aberrant opioidrelated behaviors are recommended in pain management guidelines. This systematic review evaluated data supporting basic strategies for addressing aberrant opioid-related behaviors. Risk reduction strategies were identified via a review of
available guidelines. Systematic literature searches of PubMed (May 1, 2007January 18, 2013) identified articles with evidence relevant to nine basic strategies. Reference lists from relevant articles were reviewed for additional references of
interest. Levels of evidence for articles identified were graded on a four-point scale
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monitoring, and adherence to practice guidelines. Moderate to strong evidence
suggests that prescribing tamper-resistant opioids may help prevent misuse but may
also have the unintended consequence of prompting a migration of users to other
marketed opioids, heroin, or other substances. Similarly, preliminary evidence suggests that although recent regulatory and legal efforts may reduce misuse, they also
impose barriers to the legitimate treatment of pain. Despite an absence of consistent, strong supporting evidence, clinicians are advised to use each of the available
risk-mitigation strategies in combination in an attempt to minimize the risk of
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prescribing and not only increase their efforts to prevent substance abuse but also
not compromise pain management in patients who benefit from it.
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INTRODUCTION

Increased opioid prescribing for the management
of chronic noncancer pain has been accompanied by
an increase in opioid abuse. A 2007 US government
survey found that 14 percent of adults engaged in
nonmedical use of pain relievers during their lifetime,
including nearly 2 percent who reported inappropriate use of oxycodone.1 These data reflect abuse rates
among individuals who were prescribed analgesic
medications legitimately and those who obtained
them illegitimately. Given widespread abuse, it is not
surprising that many primary care physicians are

concerned about the risk of opioid abuse and lack
confidence in how to minimize that risk.2 For example, it has been shown that implementation of a urine
drug monitoring protocol may decrease the rate of
substance abuse in opioid-treated patients by 50 percent,3 yet the majority of physicians who prescribe
opioids do not routinely conduct urine drug monitoring,4 and most prescribers have difficulty interpreting
urine drug monitoring results accurately.5
For prescribers, potential strategies to reduce prescription opioid abuse include implementation of
the recommendations of clinical guidelines on the
use of opioids6-9; appropriate use of formulations

Journal of Opioid Management 10:2  March/April 2014

119

designed with impediments to abuse; and compliance with legislative and regulatory measures
addressing prescription drug abuse, such as the US
Food and Drug Administration (FDA) long-acting
opioid Risk Evaluation and Mitigation Strategies
(ERLA opioid REMS),10 Washington State Guidelines
on Opioid Dosing,11 and the Florida State Law on
Controlled Substance Prescribing.12 We compiled a
list of nine distinct strategies for minimizing abuse
and responding to aberrant drug-related behaviors:
1. conducting a thorough patient assessment
(history and physical);
2. assessment of the risk for substance abuse;
3. use of controlled-substance agreements;
4. selection of an appropriate opioid and careful
dose titration;
5. observance of an opioid dose ceiling for most
patients;
6. use of formulations designed with impediments to tampering;
7. compliance monitoring (eg, pill counts and
urine screening);
8. adherence to practice guidelines; and
9. compliance with regulatory and legal measures.

Given the prevalence of opioid prescribing and
opioid abuse, it is important to determine whether
the effectiveness of these recommended strategies is
substantiated by clinical outcomes research. We
performed a systematic review to identify and grade
the level of evidence of data in support of potential
strategies for minimizing abuse potential and
responding to aberrant drug-related behaviors in
opioid-treated patients.
SEARCH METHODS
Strategy

Searches of PubMed under nine general headings
(detailed below) related to minimizing opioid abuse
risk and addressing aberrant drug-related behavior
120

were performed on January 18, 2013, for English language clinical trials and practice guidelines published
in the past 5 years. Results obtained were reviewed to
identify citations relevant to assessing the effectiveness
of strategies for minimizing abuse risk and addressing
aberrant drug-related behavior. We consulted current
pain society guidelines from the United States and
Canada on opioid therapy for chronic noncancer pain,
which summarizes thorough literature reviews on
these topics, and we also reviewed the literature to
identify articles published more than 5 years ago.6,7
Individual searches

Search 1, regarding patient assessment, used the
search terms, “initial examination OR initial screening
OR baseline screening OR initial medical assessment
OR medical history AND (opioid OR buprenorphine
OR codeine OR fentanyl OR hydrocodone OR hydromorphone OR morphine OR oxymorphone) AND
(abuse OR addict OR misuse OR dependence OR
overdose OR death OR fatal).” This search identified
74 citations, of which eight were found to be relevant.
Search 2, regarding risk assessment, used the
search terms, “current opioid misuse measure OR
opioid risk tool OR screener and opioid assessment
for patients with pain revised OR SOAPP-R OR risk
assessment tools OR risk of abuse AND (opioid OR
buprenorphine OR codeine OR fentanyl OR
hydrocodone OR hydromorphone OR morphine OR
oxymorphone) AND (abuse OR addict OR misuse
OR dependence OR overdose OR death OR fatal).”
This search identified 122 citations, of which eight
were found to be relevant.
Search 3, regarding controlled-substance agreements, used the search terms, “contract OR agreement AND (controlled substance OR opioid OR
buprenorphine OR codeine OR fentanyl OR
hydrocodone OR hydromorphone OR morphine OR
oxymorphone) AND (abuse OR addict OR misuse
OR dependence OR overdose OR death OR fatal).”
This search identified 31 citations, of which three
were found to be relevant.
Search 4, regarding dose titration, used the search
terms, “dose escalation OR dose titration OR increasing dose AND (opioid OR buprenorphine OR
codeine OR fentanyl OR hydrocodone OR hydromorphone OR morphine OR oxymorphone) AND
(abuse OR addict OR misuse OR dependence OR
overdose OR death OR fatal).” This search identified
34 citations, of which one was found to be relevant.
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Search 5, regarding dose ceiling, used the search
terms, “opioid AND high dose AND abuse” and
identified 42 citations, of which five were found to
be relevant upon manual review.
Search 6, regarding formulations designed with
impediments to abuse, used the search terms,
“abuse deterrent OR abuse resistant OR crush resistant OR tamper resistant OR opioid antagonist OR
naloxone OR naltrexone OR aversive OR aversion
OR niacin OR prodrug AND (opioid OR buprenorphine OR codeine OR fentanyl OR hydrocodone OR
hydromorphone OR morphine OR oxycodone OR
oxymorphone OR Acurox OR Embeda OR Remoxy
OR Oxecta OR Egalet OR Suboxone OR TQ-1015
OR COL-003) AND (abuse OR addict OR misuse OR
dependence OR overdose OR death OR fatal).” This
search identified 604 citations, of which six were
found to be relevant upon manual review.
Search 7, regarding compliance monitoring, used
the search terms, “urine testing OR urine screening
OR urine toxicology OR urine analysis OR urinalysis
AND (opioid) AND (abuse OR addict OR misuse OR
dependence OR overdose OR death OR fatal).” This
search identified 115 references, of which 12 were
found to be relevant.
Search 8, regarding compliance with clinical
guidelines, used the search terms, “treatment guidelines OR practice guidelines OR guideline adherence OR protocol adherence OR guidance AND
(opioid OR buprenorphine OR codeine OR fentanyl
OR hydrocodone OR hydromorphone OR morphine
OR oxymorphone) AND (abuse OR addict OR misuse OR dependence OR overdose OR death OR
fatal).” This search identified 44 references, of
which two were found to be relevant.
Search 9, regarding legal and regulatory measures,
used the search terms, “legislation OR law OR regulation OR regulatory OR prosecution OR penalty OR
‘risk evaluation and mitigation’ OR ERLA opioid
REMS AND (opioid OR buprenorphine OR codeine
OR fentanyl OR hydrocodone OR hydromorphone
OR morphine OR oxymorphone) AND (abuse OR
addict OR misuse OR dependence OR overdose OR
death OR fatal).” This search identified 111 references, of which five were found to be relevant.
Levels of evidence

The articles identified using this search strategy
were graded on a scale adapted from the Oxford
Centre for Evidence-Based Medicine (CEBM) Levels

Table 1. Levels of evidence13*
Level of
evidence
1

Type of evidence
SR of RCTS

Quality
designation
Strong

RCT with narrow CI
2

SR of cohort studies

Moderate to strong

Cohort study
Low-quality RCT
3

SR of case control studies

Weak to moderate

Case control study
4

Case series

Weak

Bench research
Expert opinion
*Level 4 included Oxford Center for Evidence-Based
Medicine levels 4 and 5. CI, confidence interval; RCT,
randomized controlled trial; and SR, systematic review.

of Evidence (Table 1).13 Articles with level 1 (strong)
evidence include systematic reviews of randomized,
controlled clinical trials (RCTs) and individual RCTs
with a narrow confidence interval; level 2 (moderate
to strong) evidence includes systematic reviews of
cohort studies, individual cohort studies, and lowquality RCTs. Level 3 (weak to moderate) evidence
includes systematic reviews of case-control studies
and individual case control studies, and level 4
(weak; incorporating CEBM levels 4 and 5) evidence includes case series and expert opinion without an explicit critical appraisal, or statements based
on physiology, bench research, or first principles.
ABERRANT DRUG-R
RELATED BEHAVIOR DEFINED

Aberrant drug-related behaviors include any
behavior that suggests nonmedical use of a drug
and/or addiction.14-16 Common opioid-related aberrant drug-related behaviors typically fall within several categories, as summarized in Table 2. These categories include efforts to obtain opioids for misuse
from sources other than the patient’s doctor.
Research has shown that many patients steal or are
given opioids by family members or friends with
legitimate prescriptions19 and that opioids are also
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Table 2. Common aberrant behaviors16-18

drug-related behavior, potentially indicating that the
patient is diverting the opioid.14

Altering route of delivery
Crushing tablet to facilitate rapid release from tablet
Extraction in fluid for injection
Obtaining opioids from other sources
Diverted medicine
Doctor shopping
Stealing from another patient’s prescription
Borrowing drugs from another patient
Obtaining from nonmedical sources (eg, dealers)
Unsanctioned use
Taking more or less than the prescribed dose
Unauthorized dose escalations
Bingeing
Removing all or part of a supervised dose from the
dosing site
Stockpiling
Drug seeking
Patient requests for higher doses
Recurrent prescription losses
Repeated requests for faxed prescriptions or fit-in
appointments
Claims that nothing else works
Requests for specific drugs or brands
Prescription forgery
Patient statements
Acknowledgment of addiction
Admission of mood-elevating opioid effects
Acknowledgment of withdrawal symptoms
Resistance to changing therapy despite evidence of
physical or psychological problem
Other behaviors
Concurrent use of other legal and/or illicit drugs
Selling or diversion
Missed prescriber appointments
Evidence of functional deterioration

often diverted or stolen from pharmacies, medical
practices, drugmakers, and addiction treatment centers.20 Patients may also attempt to obtain opioids by
asking for frequent dosage increases or complaining
of lost prescriptions. Evidence that a patient is not
taking his prescribed opioid is also an aberrant
122

STRATEGIES TO PREVENT AND IDENTIFY ABERRANT
DRUG-R
RELATED BEHAVIORS

Our review of the literature evaluated nine basic
strategies for preventing and identifying aberrant
drug-related behaviors (Table 3). Levels of evidence
for these strategies are presented below.
Patient assessment

Guidelines published in the United States7,9 and
Canada6 recommend a thorough medical history
and physical examination to establish the pain diagnosis, assess general medical condition and psychiatric status, and prior history of abuse. These recommendations are based on weak to moderate
evidence that the strongest risk factors for current
abuse are a history of abuse and psychiatric conditions.
As noted in US guidelines, a well-established and
documented diagnosis of pain is essential before
initiating opioid therapy. Factors to consider include
the cause and severity of pain, its effects on function
and quality of life, and prior treatment with opioids
or nonopioid analgesics. These considerations are
part of the risk versus benefit assessment regarding
therapeutic choices which may indicate that, on balance, opioid therapy may not be appropriate for a
given patient.7
Level 2 evidence suggests that patients with a history of substance abuse have a higher risk of current
abuse21-25 and that the majority of opioid abusers
also have a history of abusing nonopioid substances,
such as alcohol, nicotine, and other legal and illegal
drugs.26-28 Level 2 evidence suggests that it is important to identify psychiatric conditions known to be
frequently comorbid with substance abuse, such as
depression, anxiety, bipolar disorder, and posttraumatic stress disorder.21,22,26-30 Several personality disorders (PDs) have also been associated with risk of
substance abuse, including conduct disorder in adolescence, schizotypal PD, passive-aggressive PD,
and borderline PD.30 Level 2 evidence also suggests
that a history of physical or sexual abuse is associated with an increased risk of substance abuse,31
and that individuals who have contemplated or
attempted suicide are also at increased risk.28
In a study of 1,408 patients treated for opioid
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Table 3. Identifying and preventing aberrant
drug-related behaviors
Level of
evidence

Risk-reduction strategy
Patient assessment
Medical history and examination to determine
legitimate analgesic needs prior to treatment

2

Assessment for psychiatric comorbidity

2

Reassessment of analgesic needs and psychiatric comorbidities during treatment

4

Assessment of abuse risk
Validated screening tools (COMM, SOAPP-R,
and ORT) to identify current or past drug
abuse or heightened risk of abuse

4

Treatment agreement/contract
Define appropriate opioid use

Lack of
evidence

Establish compliance monitoring protocols

Lack of
evidence

Agree on steps to be taken in response to
signs of opioid misuse

Lack of
evidence

Opioid selection and titration
Start with low-potency opioids

2-3

Use long-acting formulations

4

Start with a low dose and titrate slowly

4

Observe a dose ceiling for most patients

1-2

Use tamper-resistant opioid formulations

1-4

Compliance monitoring, including
Urine drug screening

2-4

Pill and patch counts

2-4

Feedback from pharmacies or caregivers

2-4

Continuous physician-patient communication

2-4

Adherence with treatment guidelines
Compliance with regulatory and legal measures

Lack of
evidence
Lack of
evidence

COMM, Current Opioid Misuse Measure; ORT, Opioid Risk
Tool; and SOAPP-R, Screener and Opioid Assessment for
Patients with Pain–Revised.

abuse, two thirds of women and a little more than
half of men had been treated for a psychiatric disorder (eg, depression, anxiety, and bipolar disorder)
within the prior 12 months.26 Depression,32 anxiety
disorders,33 and bipolar disorder34 are among the

psychiatric diagnoses that may be neglected in the
primary care setting, which means that abuse risk in
the subset of these patients for whom opioids may
be indicated may be underestimated.
Reassessment of risk during treatment.
Guidelines for safe, effective opioid use recommend
that regular reassessments should be conducted to
identify evidence of behavioral or physical changes
that may result from therapy, but again, this recommendation is supported by weak evidence.6,7,9
Aberrant drug-related behaviors such as those outlined in Table 2 may emerge with continued treatment, and persistent use and/or withdrawal symptoms may mean that the patient has become
dependent on their opioid.16-18 Level 4 evidence
suggests that clinicians should also regularly
reassess the painful condition and document findings. Requests for increased opioid doses may
reflect drug seeking, but it may also signal an
increase in pain due to progression of the painful
condition. Inadequate pain relief can precipitate
behaviors described earlier: requests for more medication, attempts to obtain medication from other
sources, taking doses higher than those prescribed
and then running out.14 As stated earlier,35 level 4
evidence suggests that abuse risk changes over
time, making repeat assessments an appropriate
precaution, although the value of reassessment for
preventing aberrant drug-related behaviors has not
been demonstrated.
Risk assessment

Assessment at initiation of opioid therapy.
There are currently several validated screening tools
for assessment of pretreatment opioid abuse risk,
including the Current Opioid Misuse Measure
(COMM),36 Opioid Risk Tool (ORT),37 Screener and
Opioid Assessment for Patients with Pain—Revised
(SOAPP-R),38 and Prescription Drug Use Questionnaire.39 However, as stated in US and Canadian guidelines, only weak evidence supports the utility of these
instruments for identifying patients at risk of opioid
abuse.40
Level 2 evidence suggests that risk factors
included in screening tools vary between populations in ways that the screening tools do not pick
up. For example, in a survey of older patients (n ⫽
163) with chronic pain (level 2 evidence),41 risk factors for abuse included higher pain severity, lower
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disability scores, and depression. Problems with
alcohol were not associated with increased risk.
Risk factors such as alcohol are included in screening tools such as the SOAPP-R and ORT, but variability of risk according to age is not addressed in
these assessments.6
Level 2 evidence suggests that there are also sexspecific factors that modify the importance of specific
risk factors addressed in available screening tools. In
an analysis of 29,906 patient assessments at 220 addiction treatment centers (level 2 evidence), men were
more likely than women to abuse opioids at age
ⱖ54 years; be manual laborers; have a history of
incarceration; drink to intoxication >3 times weekly;
or use marijuana, heroin, hallucinogens, or more than
one substance. Women were more likely than men to
live with children; be professionals or in management; use benzodiazepines or amphetamines; have
medical or psychiatric problems; or have a history of
suicide attempts, depression, anxiety, or emotional,
physical, or sexual abuse.22 As with age, assessment
tools such as the COMM or SOAPP-R do not capture
sex-related differences for specific risk factors.
Level 4 evidence suggests that additional risk factors such as legal problems, a history of victimization, mental and physical health status, and geographic location are risk factors that are not
captured in standard screeners and may be subject
to change over time.35 Level 4 evidence also suggests that a majority of clinicians will comply with
implementation of a uniform protocol for assessing
abuse risk at the beginning of treatment, provided
that the assessment tools are concise, are clinically
relevant, and suit the time constraints of practice.42
Controlled-s
substance agreements

United States guidelines7,9,40 fall short of recommending a controlled-substance agreement. However,
they do cite level 4 evidence (expert opinion) that a
controlled-substance agreement may help clarify the
treatment plan with the patient, patient’s family, and
other clinicians involved in the patient’s care. Level 4
evidence suggests that controlled-substance agreements may contain stipulations that patients may only
get opioids from one pharmacy and fill prescriptions at
one pharmacy, more frequent prescribing of smaller
amounts of opioids, compliance monitoring protocols,
and a list of aberrant drug-related behaviors that may
prompt discontinuation of therapy. Canadian6 guidelines recommend that physicians and patients should
124

enter into a controlled-substance agreement, citing
weak evidence from several small trials but no randomized controlled trials. Level 1 evidence suggests
that clinicians instructed in the use of controlled-substance agreements will use them15 and that identification of aberrant drug-related behaviors may lead to
discontinuation of the agreement.39,43 However, evidence is lacking that these agreements reduce the frequency of aberrant drug-related behavior.
Level 2 evidence from a survey of 84 physician/
patient pairs found that most clinicians entered into
controlled-substance agreements with only a minority of their patients who were prescribed opioids, and
that physicians were more likely to do so if the
patient was considered to be at high risk of substance
abuse. Approximately 40 percent of patients whose
physicians reported they had a controlled-substance
agreement in place reported that they were unaware
of it; roughly one third of patients reported uncertainty about having a controlled-substance agreement in place regardless of whether their physician
reported that one was in place.44 Hence, the value of
these agreements may be limited by a lack of communication and consistency in their use.
Initial opioid selection and dose titration

First-line opioids. Canadian guidelines suggest
that opioid therapy should start with a lower
potency opioid, such as codeine or tramadol, which
have been shown in some studies to have lower
attractiveness for abuse and lower rates of abuse relative to the frequency with which they are prescribed compared with oxycodone, hydromorphone, and hydrocodone (level 2-3 evidence).6
United States guidelines say little about individual
selection of opioids.7,9 In the United States, hydrocodone is both the most commonly prescribed firstline opioid and the most commonly abused opioid;
however, it should be noted that although the total
quantity of hydrocodone abused is large compared
with other opioids, the proportion of all hydrocodone prescriptions that are diverted to abuse is
low (level 2 evidence).45
High potency opioids. When low potency
opioids prove ineffective, Canadian guidelines recommend a trial of a high-potency opioid, such as
morphine, hydromorphone, oxycodone, or oxymorphone.6 The Canadian guidelines cite level 2
evidence that oxycodone, hydromorphone, and
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perhaps hydrocodone have greater abuse liability
compared with morphine, based on data from a
large US population health surveillance database.
They also cite level 1 evidence that oxycodone has
more positive subjective effects compared with
equianalgesic doses of morphine and level 2 evidence that oxycodone, hydromorphone, and hydrocodone have similar abuse liability.6
United States guidelines state that there is insufficient evidence to prefer the use of a long-acting formulation over a short-acting formulation for chronic pain
on the basis of efficacy or safety considerations.7,9
However, Canadian guidelines recommend that older
patients be prescribed long-acting opioids for reasons
of treatment compliance and because these have more
stable pharmacokinetics and pharmacodynamics, citing only level 4 evidence (expert opinion).6 With
respect to mitigating the risk of opioid abuse, it must
be remembered that extended-release (ER) formulations contain larger amounts of opioid compared with
immediate-release (IR) formulations, potentially making them attractive for abusers who tamper with tablets
by crushing them to accelerate oral release or facilitate
intranasal use, or by dissolving them in a liquid to create a solution for intravenous abuse.46
Dose titration. Guidelines recommend that opioid treatment should begin as a time-limited trial
with a small initial dose that is titrated slowly.
Canadian guidelines recommend initial dosages
equivalent to 5-10 mg of morphine four times daily,
with incremental increases of 5-10 mg/wk. The preferred dose will result in a ⱖ2-point reduction in
subjective pain rating on a 10-point scale and/or a
similar improvement in function.
Level 4 evidence suggests that this method of
slow, gradual titration might prevent administration
of unnecessarily high opioid doses.6 During titration, opioids should be prescribed in small amounts
(eg, weekly rather than monthly) to allow the clinicians to gauge response with each increase and
watch for signs of aberrant drug-related behavior.47
Although this is intuitive, a single 135-patient
study of veterans prescribed opioids for chronic
pain found no difference in the occurrence of aberrant drug-related behaviors between patients held
on a stable dose and those using a more liberal
dose-escalation strategy (level 1 evidence).48 The
present literature search found no published data
supporting the value of slow, gradual titration as a
means of preventing misuse.

Dose ceiling

Both 2009 US7 and 2011 Canadian6 guidelines
state that doses above a morphine-equivalent
(MED) 200 mg/d are considered high, with the
Canadian guidelines surpassing the US guidelines
by stating that the 200-mg MED should be the ceiling dose for most patients. Subsequent guidelines
published in 2012 by the American Society of
Interventional Pain Physicians (ASIPP) state that
daily MED doses >90 mg are to be considered
high.49 MED conversions for available opioids
can be calculated using several online resources,
including the Practical Pain Management Opioid
Calculator,50 the GlobalRPh calculator,51 and
the Johns Hopkins Opioid Conversion Program calculator.52
A systematic review (level 2 evidence) of 62 trials
of high-potency opioids presented in the most
recent Canadian guidelines found that for most
patients, the preferred dose was well below 200mg/d MED.6 Doses above 200 mg/d are considered
high-dose therapy in both US7 and Canadian6 guidelines for the use of opioids. The Canadian guidelines recommend careful reassessment of patients
approaching this “watchful dose.”47 As stated, the
most recent US guidelines set the threshold for highdose therapy much lower, at >90 mg/d MED.49
This is consistent with level 1 evidence that
higher doses have been associated with an increased risk of overdose and mortality.53-56 In
response to this increase, the state of Washington
imposed a 120-mg/d MED ceiling on opioid prescriptions.11 Level 2 evidence demonstrated that
imposition of this ceiling was accompanied by a 50
percent reduction opioid-related mortality in the
state.57
Formulations designed with impediments to abuse

Patients who abuse ER opioids may manipulate
them to accelerate opioid release from ingestion
(eg, by chewing) or to alter the route of delivery to
increase the rate of release from the tablet, which
typically involves crushing of the tablet for insufflation or dissolving it in a solvent for intravenous use
(level 3 evidence).46 Rapid onset of effect is an
important factor increasing the attractiveness of an
opioid for abuse (level 3 evidence).58 Increasingly,
ER opioids are being reformulated to incorporate
physical or chemical impediments to these types of
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Table 4. Currently available opioids with tamper-resistant features59
Formulation

Tamper-resistance strategy

OxyContin® (oxycodone controlled release)
Opana® ER (oxymorphone extended release)

Matrix resists crushing
Forms a viscous gel on dissolution that is difficult to inject

Nucynta® ER (tapentadol extended release)
Embeda® (morphine/naltrexone controlled release)

Sequestered antagonist is released if the product is crushed or dissolved,
neutralizing opioid effects

Oxecta® (oxycodone immediate release)

Aversive ingredients cause mucosal irritation if the product is crushed and
abused intranasally

tampering (Table 4). Oxycodone CR,60 oxymorphone ER,61 and tapentadol ER are each formulated
with hardened matrices designed to resist crushing
and to turn into a viscous gel when immersed in fluids, making it difficult to either snort or inject the
product. A formulation of oxycodone IR with potentially aversive ingredients is designed to cause
mucosal irritation if the product is insufflated; however, the prescribing information does not disclose
which ingredient(s) cause the aversive effects.62
Morphine ER with sequestered naltrexone is
designed so that its opioid effects will be neutralized
by naltrexone if it is crushed.63-65 This product was
approved and then withdrawn from the market
owing to issues related to the stability of the formulation.66 These formulations are not discussed in
current guidelines, which were published before
any of these formulations received clinical approval
or had data supporting their value for preventing
abuse. However, early evidence of level 1-4 quality
suggests that these formulations may be less easily
tampered with and therefore less attractive for
abuse than older formulations.
The value of reformulated oxycodone CR, the first
tamper-resistant formulation to reach the market,
consists of a level 1 randomized, placebo-controlled
trial67 and level 2 postmarketing data.60,68,69 In 19
healthy recreational drug users,67 reformulated oxycodone CR was associated with lower drug-liking
scores compared with oxycodone IR. Oxycodone CR
had to be administered at twice the dose to achieve
drug-liking scores similar to oxycodone IR. Oxycodone CR and oxycodone IR produced similar drugliking scores when the tamper-resistance mechanism
was defeated by crushing the tablet.
An analysis of data from the National Addictions
Vigilance Interventions and Prevention Program
(NAVIPPRO) surveillance network on 140,496
patients entering substance abuse treatment found
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that oxycodone CR abuse declined by 30 percent
during the 20 months after introduction of the reformulated tablet. Reductions in the proportion of oxycodone CR abusers who did so by smoking, insufflating, or injecting declined by approximately
one-third to one half.68 However, during the period
that abuse of oxycodone CR declined, the abuse of
oxymorphone ER and buprenorphine increased,
suggesting that prescription opioid abusers switched
to products that were easier to abuse.68 Similarly, a
survey of 2,566 opioid-dependent patients entering
treatment facilities found that a decrease in oxycodone CR abuse after its reformulation was paralleled by an increase in abuse of prescription opioids
not formulated to resist tampering and in abuse of
heroin (level 2 evidence).70
Level 4 evidence, consisting of bench top laboratory experiments and expert opinion, supports the
value of reformulated oxymorphone ER61 for deterring tampering. In laboratory experiments, oxymorphone ER tablets could not be crushed with professional pill crushers or a hammer and could not be
successfully dissolved in a variety of solvents.61 In
two studies enrolling experienced recreational drug
abusers, participants attempted to crush or dissolve
oxymorphone ER tablets using implements and solvents of their choice but were not allowed to consume any drug.71 Less than 10 percent of participants
obtained particles they would be willing to snort,
while efforts to dissolve the tablets yielded <2 percent of active drug in an injectable form. Seventytwo percent of participants stated they would pay
less for reformulated oxymorphone ER compared
with the previous oxymorphone ER tablet, and 28
percent stated they would pay nothing for it.71
The abuse liability of oxycodone IR with potentially
aversive ingredients was evaluated in a randomized,
controlled trial (level 1 evidence) in which 40 experienced recreational drug abusers attempted to crush

Journal of Opioid Management 10:2  March/April 2014

oxycodone IR with aversive ingredients and conventional oxycodone IR tablets and then insufflate the
tampered tablets.72 Subjects gave the oxycodone IR
with aversive ingredients lower scores for drug liking
and willingness to use it again compared with the standard oxycodone IR tablet. Subjects who attempted to
insufflate the powder from the crushed oxycodone IR
with aversive ingredients experienced nasal burning
and discomfort, and more than 50 percent could not
completely insufflate the entire contents of a tablet.
Although not mentioned in this study, the inability to
snort to the entire contents could be related partly to
the mass of the 11-mm diameter oxycodone IR tablet
with aversive ingredients compared with the common
6-mm diameter oxycodone IR tablets without aversive
ingredients. Approximately 30 percent of subjects said
they would not be willing to use oxycodone IR with
aversive ingredients again, whereas only 5 percent
stated they would not use oxycodone IR again.
Although not currently available, the potential
abuse-deterrence of morphine ER with sequestered
naltrexone is supported by level 1 evidence. In an RCT
conducted in a controlled environment, experienced
opioid abusers assigned lower drug-liking scores and
reported feeling less high after receiving intravenous
morphine plus naltrexone compared with intravenous
morphine without naltrexone.64,65 Conversely, a level 1
study of oxycodone combined with low-dose naltrexone was not associated with reduced abuse potential
compared with oxycodone alone.73
Collectively, it would appear that data support the
potential for tamper-resistant opioids to have a meaningful positive effect on the problem of opioid abuse.
However, the evidence also suggests that the introduction of tamper-resistant opioids has been followed by
abusers switching to prescription opioids that are more
easily abused, as well as potentially more dangerous
substances, such as heroin.70 It would be speculative to
consider whether requiring all opioids to have tamperresistant formulations would substantially reduce opioid abuse or be accompanied by increased misuse of
illegal opioids, which may be more dangerous.
Compliance monitoring

Urine screening is perhaps the most objective tool
for monitoring and documenting treatment compliance (level 4 evidence). Other compliance monitoring tools include pill and patch counts, feedback
from pharmacy and caregivers, prescription drug
monitoring programs (PDMPs) established by US

states, and regular physician-patient interaction as a
means of follow-up, referral, and discharge.
United States guidelines published jointly by the
American Pain Society and American Academy of
Pain Medicine in 2009 reported that there is no reliable evidence to support the efficacy of any of these
monitoring techniques for detecting, preventing, or
modifying aberrant opioid-related behaviors.7
However, the subsequent ASIPP guidelines state
that the evidence for compliance monitoring is
good.9 The Canadian guidelines cite a prospective
100-subject study in which urine drug screening
identified substance abuse in 16 percent of opioidtreated patients, and a subsequent study of the same
population in which a monitoring protocol that
combined urine screening with pill counts, treatment agreements, and patient education reduced
substance abuse by 50 percent (level 1 evidence).6
Level 2 evidence suggests that urine screening will
identify opioids in many patients with chronic
pain74,75 and distinguish between overuse and
underuse.76-78 However, a systematic review (level 1
evidence) determined that there is relatively weak
evidence to support the usefulness of urine drug
screening conducted in conjunction with a controlled-substance agreement for reducing the occurrence of opioid misuse.79 In other words, evidence
is stronger that screening identifies misuse than that
it prevents or modifies misuse.
Results from a survey of 99 physicians (level 2
evidence) indicated that the majority had a poor
understanding of how to interpret urine drug
screening results, but that a majority also felt confident about interpreting results; indeed, among male
respondents there was an inverse relationship
between competence and confidence in one’s interpretation skills.80 This suggests not only that physicians lack the expertise to conduct urine testing but
also that many physicians lack self awareness that a
knowledge gap exists. Recognizing the lack of
guidelines for urine drug monitoring, an international panel convened to formulate recommendations about how to effectively monitor patients.81
State-run PDMPs have been implemented to track
patient prescriptions of opioids and other abusable
substances, allowing physicians to monitor prior
efforts to obtain opioids and prior use. In 2004, the
US General Accounting Office noted (level 4 evidence) that the 15 PDMPs implemented as of 2002
differed in their purposes and methodologies, but
that these programs appeared to deter diversion and
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aid law enforcement in its response to diversion.82
Level 2 data suggest that these programs may
reduce the occurrence of doctor shopping, diversion, and opioid-related morbidity.82-84 An analysis
of data from the Researched, Abuse, Diversion, and
Addiction-Related Surveillance System revealed that
poison center treatment incidents increased by an
average of 0.2 percent quarterly in the 44 states
where PDMPs have been implemented, compared
with an 1.9 percent increase in states without
PDMPs. Opioid-related treatment admissions
increased by an average of 2.6 percent in states with
a PDMP, compared with 4.9 percent in states without a PDMP.84 A survey of 1,385 prescribers indicated that physicians are more likely to use PDMPs
with online access than those requiring use of the
telephone, e-mail, or fax, and that use of PDMPs
fosters increased awareness of suspicious opioidrelated behaviors.83
Compliance with pain management guidelines

Does compliance with clinical guidelines
mitigate risk of opioid abuse? Although current
US7,9 and Canadian6 guidelines include recommendations for a multimodal approach to pain management and the use of compliance monitoring (eg,
urine toxicology), there have been few publications
on the impact of these strategies on reducing the
frequency of aberrant drug-related behaviors. A literature search for articles evaluating the effects of
multimodal therapy on the risk of opioid abuse and
the frequency of aberrant drug-related behaviors
identified no articles. Level 3 evidence suggests that
many clinicians do not routinely perform appropriate compliance monitoring in opioid-treated
patients to assess whether the opioids are being
taken as prescribed or to look for evidence of recreational drug use.4,85
A 2011 study (level 1 evidence) of physicians
treating 1,487 patients with moderate to severe
chronic pain at 281 primary care treatment centers
evaluated physician compliance with pain management guidelines through patient assessment and
regular reassessment, controlled-substance agreements, validated risk-screening tools, and three
compliance monitoring techniques: cards for
obtaining/tracking prescriptions, pill counts, and
urine drug screening.15 The investigators reported a
rate of compliance of only 48 percent (64 percent of
physicians complied with the protocol in 75 percent
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of patients). The screening protocol identified 47
percent of patients as having low risk, 52 percent
moderate risk, and 1 percent high risk for opioid
misuse. However, during the 4-month follow-up
period, many patients with evidence of aberrant
drug-related behaviors were improperly categorized
as being low risk. These data suggest that clinicians
may lack adequate understanding of how to interpret compliance-monitoring results or may not
appreciate the relevance of abnormal findings to
opioid abuse. For example, did the clinicians consider any recreational drug use (eg, urine positive
for cocaine) to be aberrant drug-related behavior for
a patient prescribed opioids for chronic pain and
not exclusively misuse of opioids?
Guideline recommendations on responding
to aberrant drug-related behaviors. Patients
exhibiting signs of misuse or a high risk of abuse
may be classified in 1 of 4 categories17: 1) patients
with a high risk of addiction (eg, history); 2) patients
with suspected opioid misuse of intact tablets
obtained from a physician, without addiction or
abuse of other substances; 3) patients who are suspected of misusing opioids obtained from nonmedical sources, tampering with opioid tablets, and/or
being addicted to or misusing other substances; and
4) patients with current opioid addiction (level 4
evidence). Responses to aberrant drug-related
behaviors suggestive of abuse in patients in these
categories are listed in Table 5.
United States and Canadian guidelines recommend that for patients assessed to have an elevated
risk of addiction or misuse, prescribing precautions
may include small quantities dispensed at short
intervals, avoiding popular drugs of abuse, performing frequent urine testing and pill counts,6,7 and
level 4 evidence suggests consideration of a tamperresistant opioid.14,86 Guidelines cite weak-to-moderate evidence to recommend that patients with suspected opioid misuse should be administered
opioids in a structured trial that includes avoidance
of short-acting or parenteral formulations and even
more frequent dispensing and monitoring; patients
who fail a structured opioid trial, tamper with their
opioid, are addicted to other substances, and/or
acquire opioids from illegal sources may require
referral to a specialty pain clinic for a structured trial
of methadone or buprenorphine and formal addiction counseling; patients with current addiction
to opioids or other legal or illegal drugs warrants
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Table 5. Response to aberrant opioid-related behaviors
Patient category

Management

High risk of addiction or misuse
(eg, based on past history or screening
assessments)

Use opioids only if first-line treatments fail
Consider a tamper-resistant formulation
Prescribe small amounts
Perform frequent urine drug screening
Avoid popular drugs of abuse (eg, oxycodone and hydromorphone)

Suspected opioid misuse and

Trial of structured opioid therapy

Organic pain requiring opioid therapy
Family physician is only source of
opioids
Does not inject or crush tablets
Not currently addicted to other drugs
Suspected opioid misuse and

Dispense frequently (daily, alternate days, or twice per week)
Regular urine drug screening (1-4 times/mo)
Regular pill or patch counts
Consider tamper-resistant controlled-release preparations
Avoid parenteral use and short-acting agents
Consider switching to a different opioid, avoiding popular drugs of abuse
Methadone or buprenorphine treatment

Fails a structured opioid trial
Snorts or injects tablets
Is addicted to other drugs
Acquires opioids from other sources
Currently addicted to other drugs
(eg, alcohol)

Institute daily supervised dispensing
Select a tamper-resistant formulation
Gradually introduce take-home doses
Frequent random urine drug screening
Provide counseling and medical care
Avoid opioid therapy except in conjunction with coordinated, formal addiction
treatment plan (methadone or buprenorphine)

discontinuation of opioid therapy, often accomplished
with a trial of methadone or buprenophrine.6,7,14
Level 2 evidence suggests that the structured opioid trial may resolve aberrant drug-related behaviors in some patients. For example, a retrospective
chart review examined outcomes in 195 patients
exhibiting aberrant drug-related behaviors who
were referred to a specialized “Opioid Renewal
Clinic” for structured therapy that included frequent
visits, heightened monitoring, adherence to a treatment agreement, opioids prescribed in small
amounts, counseling, and education. At 1 year, 89
(45.6 percent) patients resolved their aberrant drugrelated behaviors, whereas 106 (54.4 percent) were
discharged from the program. Reasons for program
discharge included persistence of aberrant drugrelated behaviors and unwillingness to accept referral for addiction treatment (n ⫽ 61; 31.3 percent),
acceptance of addiction treatment (n ⫽ 20; 10.2 percent), and inability to follow the structured protocol
(n ⫽ 25; 12.8 percent).87 These results suggest that
structured opioid therapy was useful for improving
treatment compliance in patients identified to have

aberrant drug-related behaviors and to identify
patients whose risk of misuse was of such concern
that opioid therapy was discontinued.
The value of methadone and buprenorphine for
patients who are abusing or addicted to opioids has
been documented and deserves discussion. Methadone is a pure opioid that has been around for
decades and is considered effective as an analgesic
(level 4 evidence)88 and for opioid detoxification
(level 1 evidence).89 However, abuse of methadone
can occur even with the strict supervision usually
maintained in specialized clinics (eg, by taking several-days dose at once or obtaining extra doses illegally), leading to a high rate of methadone overdose
deaths (level 2 evidence).90
Buprenorphine has proven effective as an analgesic in patients with chronic pain (level 1 evidence),91,92 and formulations combining buprenorphine with naloxone have shown reduced abuse
liability compared with buprenorphine (level 1 evidence).93,94 Buprenorphine/naloxone has shown
good efficacy for patients undergoing opioid detoxification (level 1 evidence).95-97 Of the two agents,
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buprenorphine appears to be associated with more
rapid resolution of withdrawal symptoms and a
higher rate of complete opioid withdrawal,97 with
less risk of abuse. In a survey of opioid abusers,
buprenorphine was abused by approximately
20 percent of opioid abusers for whom it was prescribed, which is less frequent than the corresponding rate for methadone.95
Legal and regulatory measures

The US FDA has mandated an ER and long-acting
(LA) opioid analgesics risk evaluation and mitigation strategy (ERLA opioid REMS) to be funded and
developed by pharmaceutical companies, which
includes a medication guide for the opioid and
patient education materials to be made available
through prescribers. The impact of ERLA opioid
REMS on opioid abuse risk has not been measured.
However, an FDA advisory committee asked to
comment on their value offered several criticisms
(level 4 evidence).98 Committee members noted that
medication guides are not likely to have a major
impact on abuse rates because many drug companies already routinely offer medication guides and
most physicians know the risks associated with opioids. Additional mandatory physician education is
not required as part of an ERLA opioid REMS. It was
observed that opioids are not abused primarily by
people who obtain them via prescription, and that
implementation of ERLA opioid REMS is unlikely to
reduce abuse by individuals who obtain their opioid
from a relative, friend, or other source. On the basis
of these limitations, the advisory committee concluded that ERLA opioid REMS as currently conceived are unlikely to significantly reduce abuse.
Recommendations for improving them included
mandatory prescriber training, use of tamper-resistant prescription pads, and the development of
prospective methods for obtaining data about opioid abuse.
Physician surveys (level 4 evidence) suggest that
the ERLA opioid REMS may improve patient education and help reduce abuse but may also place
demands on physicians that make them less likely
to prescribe opioids.99,100 For example, in a survey
of physicians who currently prescribe opioids
(level 4 evidence),100 nearly half stated that they
would discontinue prescribing a specific opioid if
doing so meant they were required to provide
patient education about it. Forty-four percent stated
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they would discontinue prescribing that same opioid if it meant they would be required to enroll in a
2-hour training session about it. These results suggest that imposition of even modest requirements
on physicians may serve as more of a deterrent to
legitimate prescribing than it would be to patient
abuse.
In absence of federal prescribing regulations to
curb abuse, individual US states have begun enacting legislation to restrict opioid prescribing. For
example, Washington state has limited the allowable MED to ⱕ120 mg/d.11 Florida has passed legislation setting standards of practice for opioid prescribers and placing penalties, some of them
criminal, on physicians and pharmacists who inappropriately prescribe opioids.12 Under the Florida
law, law enforcement officials would be able to
access prescribing records without a warrant. As
with ERLA opioid REMS, it would seem possible that
the proposed legal penalties might do more to limit
willingness to prescribe opioids legitimately than to
curb abuse and that abuse among individuals who
do not obtain opioids by prescription would be
unaffected. Level 2 evidence shows that the imposition of an opioid dose ceiling in Washington state
was followed by a 50 percent reduction in opioidrelated mortality.57 This decline in mortality was
associated with more than a one-third reduction in
the total number of opioid prescriptions.
CONCLUSIONS

Given the recognized growth in prescription opioid abuse, physicians prescribing opioids for legitimate chronic pain indications for which chronic
opioid therapy may be an appropriate option need
to prevent, detect, and manage aberrant drugrelated behaviors that may indicate opioid misuse
and abuse. Guidelines for the use of opioids state
that minimizing the risk of opioid abuse requires
clearly defined treatment plans and expectations
about the course of treatment, careful opioid selection and titration, regular compliance monitoring,
and a prespecified protocol for addressing signs of
opioid misuse. Guidelines also state that use of a
multimodal therapeutic approach that includes
counseling, physical rehabilitation, relaxation techniques, and lifestyle modification may allow for
reduced opioid consumption or opioid discontinuation for patients deemed to be at high risk of abusing their medication. The quality of evidence used
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to support previously published guideline recommendations is generally weak or moderate and has
not been supported by additional high-level evidence since their publications. However, the cumulative weight of evidence suggests that routine monitoring during treatment, use of structured opioid
therapy, and appropriate opioid selection may
decrease the risk of abuse in patients requiring
ongoing analgesia. Moreover, there is evidence to
suggest that a lack of uniform methodologies with
respect to patient assessment, use of controlled-substance agreements, and compliance monitoring may
limit their effectiveness, leading to preliminary
efforts to formalize abuse-risk management practices. However, there is modest evidence that efforts
on the part of regulatory bodies and legislators to
reduce risk may decrease physician willingness to
prescribe opioids legitimately.
An important development since the publication
of US and Canadian guidelines for the safe and
effective use of opioids is the introduction of the
first opioid formulations designed to be tamperresistant. Initial epidemiology of abuse data suggests that abuse of specific opioid products declined
after they were reformulated to resist certain types
of tampering, but overall rates of opioid abuse have
been unaffected with substance abusers simply
selecting more easily abused alternative products.68
However, clinicians must be clear that these formulations will probably not deter abuse of intact
tablets, and their use may actually have the unintended consequence of prompting a migration of
abusers to other drugs and more dangerous substances, such as heroin.
Nevertheless, despite the limitations of current
strategies for preventing opioid abuse, it is essential
that clinicians use all available tools to prevent and
detect aberrant drug-related behaviors during opioid
therapy in the hope that their combination will prevent as much opioid abuse as possible. As regulators, legislators, and other interested parties consider
implementing their own strategies to limit prescription opioid drug abuse, it will also be essential to
ensure that their efforts do not compromise effective
pain management and thereby increase suffering.
Given the risks associated with opioid abuse, the
general lack of level 1 evidence supporting the use
of risk-mitigation tools must be taken in the appropriate context. The Declaration of Helsinki states
that clinical research in which a percentage of subjects are denied treatment (eg, a placebo group)

should be reserved for conditions for which no
proven therapy exists or situations in which denial
of therapy will not lead to permanent or serious
harm.101 With opioid therapy, the absence of data
from randomized controlled trials assessing available strategies to prevent and identify aberrant
drug-related behaviors is likely to persist because a
control group cannot be ethically exposed to opioids without the best available precautions.
Retrospective data collected from large populations
of patients will have to be sufficient to support the
use of available risk-mitigation strategies for patients
facing the risks associated with exposure to highly
abusable substances. Therefore, it is the position of
the present paper that all patients seen in clinical
practice be treated using these strategies because
they are supported by common sense; they do not
introduce new risks into treatment; and the likelihood of addiction, abuse, or other serious adverse
outcomes would otherwise be too great.
ACKNOWLEDGMENTS
The authors thank Dr. Lynn Wilson, Associate Professor and
Department Chair, Department of Family and Community
Medicine, University of Toronto, Toronto, ON, Canada, who
reviewed and helped provide direction for this manuscript.
Editorial support for this manuscript was provided by Jeffrey
Coleman, MA, and Robert Gatley, MD, of Complete Healthcare
Communications, Inc. (Chadds Ford, PA), with funding from
Endo Pharmaceuticals Inc. (Malvern, PA).

Conference presentations: This information was presented
as a poster at the College on Problems of Drug Dependence,
June 9-14, 2012, in Palm Springs, CA, and at the
International Conference on Opioids, June 10-12, 2012,
Boston, MA.
Charles E. Argoff, MD, Professor of Neurology, Albany
Medical College, Albany, New York.
Meldon Kahan, MD, Associate Professor, Women’s College
Hospital, University of Toronto, Toronto, Ontario, Canada.
Edward M. Sellers, MD, President and Principal, DL Global
Partners, Toronto, Ontario, Canada.
REFERENCES
1. Results from the 2008 National Survey on Drug Use and
Health: National Findings. Substance Abuse and Mental Health
Services Administration, Office of Applied Studies. Available at
http://www.samhsa.gov/data/NSDUH/2K8NSDUH/tabs/Sect1peT
abs1to46.htm#Tab1.1B. Accessed November 21, 2013.
2. Spitz A, Moore AA, Papaleontiou M, et al.: Primary care
providers’ perspective on prescribing opioids to older adults
with chronic non-cancer pain: A qualitative study. BMC Geriatr.
2011; 11: 35.

Journal of Opioid Management 10:2  March/April 2014

131

3. Manchikanti L, Manchukonda R, Damron KS, et al.: Does
adherence monitoring reduce controlled substance abuse in
chronic pain patients? Pain Physician. 2006; 9(1): 57-60.
4. Bhamb B, Brown D, Hariharan J, et al.: Survey of select practice behaviors by primary care physicians on the use of opioids
for chronic pain. Curr Med Res Opin. 2006; 22(9): 1859-1865.
5. Reisfield GM, Webb FJ, Bertholf RL, et al.: Family physicians’
proficiency in urine drug test interpretation. J Opioid Manag.
2007; 3(6): 333-337.
6. Canadian guideline for safe and effective use of opioids for
chronic non-cancer pain. National Opioid Use Guideline Group
(NOUGG). Available at http://nationalpaincentre.mcmaster.ca/
opioid/. Accessed November 21, 2013.
7. Chou R, Fanciullo GJ, Fine PG, et al.: Clinical guidelines for
the use of chronic opioid therapy in chronic noncancer pain.
J Pain. 2009; 10(2): 113-130.
8. Manchikanti L, Abdi S, Atluri S, et al.: American Society of
Interventional Pain Physicians (ASIPP) guidelines for responsible opioid prescribing in chronic non-cancer pain: Part I Evidence assessment. Pain Physician. 2012; 15(3 suppl): S1-S66.
9. Manchikanti L, Abdi S, Atluri S, et al.: American Society of
Interventional Pain Physicians (ASIPP) guidelines for responsible opioid prescribing in chronic non-cancer pain: Part 2 Guidance. Pain Physician. 2012; 15(3 suppl): S67-S116.
10. Extended-release (ER) and long-acting (LA) opioid analgesics risk evaluation and mitigation strategy (REMS). United
States Food and Drug Administration. Available at http://
www.er-la-opioidrems.com/. Accessed November 21, 2013.
11. Washington State Agency Medical Directors' Group:
Interagency guidelines on opioid dosing for chronic non-cancer
pain: An educational aid to improve care and safety with opioid
therapy. Available at http://www.agencymeddirectors.wa.gov/
Files/OpioidGdline.pdf. Accessed November 21, 2013.
12. Laws of Florida Chapter 2011-141. Florida State Legislature.
Available at http://laws.flrules.org/files/Ch_2011-141.pdf.
Accessed November 21, 2013.
13. Oxford Centre for Evidence-Based Medicine - Levels of
Evidence: Oxford University. Available at http://www.cebm.net/
index.aspx?o=1025. Accessed November 20, 2013.
14. Kahan M, Srivastava A, Wilson L, et al.: Misuse of and
dependence on opioids: Study of chronic pain patients. Can
Fam Physician. 2006; 52(9): 1081-1087.
15. Brown J, Setnik B, Lee K, et al.: Assessment, stratification, and
monitoring of the risk for prescription opioid misuse and abuse in
the primary care setting. J Opioid Manag. 2011; 7(6): 467-483.
16. Jamison RN, Serraillier J, Michna E: Assessment and treatment of abuse risk in opioid prescribing for chronic pain. Pain
Res Treat. 2011; 2011: 941808.
17. Kahan M, Wilson L, Mailis-Gagnon A, et al.: Canadian guideline for safe and effective use of opioids for chronic noncancer
pain: Clinical summary for family physicians. Part 2: Special
populations. Can Fam Physician. 2011; 57(11): 1269-1276.
18. Larance B, Degenhardt L, Lintzeris N, et al.: Definitions
related to the use of pharmaceutical opioids: Extramedical use,
diversion, non-adherence and aberrant medication-related
behaviours. Drug Alcohol Rev. 2011; 30(3): 236-245.
19. United States Department of Health and Human Services
Substance Abuse and Mental Health Services Administration,
132

Office of Applied Studies: Results from the 2010 National Survey
on Drug Use and Health: National Findings. Available at
http://www.oas.samhsa.gov/NSDUH/2k10NSDUH/2k10Results.
pdf. Accessed November 21, 2013.
20. Joranson DE, Gilson AM: Drug crime is a source of abused
pain medications in the United States. J Pain Symptom Manage.
2005; 30(4): 299-301.
21. Morasco BJ, Dobscha SK: Prescription medication misuse
and substance use disorder in VA primary care patients with
chronic pain. Gen Hosp Psychiatry. 2008; 30(2): 93-99.
22. Green TC, Grimes Serrano JM, Licari A, et al.: Women who
abuse prescription opioids: Findings from the Addiction
Severity Index-Multimedia Version Connect prescription opioid
database. Drug Alcohol Depend. 2009; 103(1-2): 65-73.
23. Hartzler B, Donovan DM, Huang Z: Comparison of opiateprimary treatment seekers with and without alcohol use disorder. J Subst Abuse Treat. 2010; 39(2): 114-123.
24. Johnson S, MacDonald SF, Cheverie M, et al.: Prevalence and
trends of non-medical opioid and other drug use histories
among federal correctional inmates in methadone maintenance
treatment in Canada. Drug Alcohol Depend. 2012; 124(1-2): 172176.
25. Morasco BJ, Turk DC, Donovan DM, et al.: Risk for prescription opioid misuse among patients with a history of substance
use disorder. Drug Alcohol Depend. 2013; 127(1-3): 193-199.
26. Cicero TJ, Lynskey M, Todorov A, et al.: Co-morbid pain and
psychopathology in males and females admitted to treatment
for opioid analgesic abuse. Pain. 2008; 139(1): 127-135.
27. Rice JB, White AG, Birnbaum HG, et al.: A model to identify
patients at risk for prescription opioid abuse, dependence, and
misuse. Pain Med. 2012; 13(9): 1162-1173.
28. Rieckmann T, McCarty D, Kovas A, et al.: American Indians
with substance use disorders: Treatment needs and comorbid
conditions. Am J Drug Alcohol Abuse. 2012; 38(5): 498-504.
29. Seal KH, Shi Y, Cohen G, et al.: Association of mental health
disorders with prescription opioids and high-risk opioid use in
US veterans of Iraq and Afghanistan. JAMA. 2012; 307(9): 940947.
30. Cohen P, Chen H, Crawford TN, et al.: Personality disorders
in early adolescence and the development of later substance
use disorders in the general population. Drug Alcohol Depend.
2007; 88(suppl 1): S71-S84.
31. Conroy E, Degenhardt L, Mattick RP, et al.: Child maltreatment as a risk factor for opioid dependence: Comparison of
family characteristics and type and severity of child maltreatment with a matched control group. Child Abuse Negl. 2009;
33(6): 343-352.
32. Ani C, Bazargan M, Hindman D, et al.: Depression symptomatology and diagnosis: Discordance between patients and
physicians in primary care settings. BMC Fam Pract. 2008; 9: 1.
33. Kroenke K, Spitzer RL, Williams JB, et al.: Anxiety disorders
in primary care: Prevalence, impairment, comorbidity, and
detection. Ann Intern Med. 2007; 146(5): 317-325.
34. Hirschfeld RM, Cass AR, Holt DC, et al.: Screening for bipolar disorder in patients treated for depression in a family medicine clinic. J Am Board Fam Pract. 2005; 18(4): 233-239.
35. Pergolizzi JV Jr, Gharibo C, Passik S, et al.: Dynamic risk factors in the misuse of opioid analgesics. J Psychosom Res. 2012;
72(6): 443-451.

Journal of Opioid Management 10:2  March/April 2014

36. Butler SF, Budman SH, Fernandez KC, et al.: Development
and validation of the current opioid misuse measure. Pain.
2007; 130(1-2): 144-156.

54. Dunn KM, Saunders KW, Rutter CM, et al.: Opioid prescriptions for chronic pain and overdose: A cohort study. Ann Intern
Med. 2010; 152(2): 85-92.

37. Webster LR, Webster RM: Predicting aberrant behaviors in
opioid-treated patients: Preliminary validation of the opioid risk
tool. Pain Med. 2005; 6(6): 432-442.
38. Butler SF, Fernandez K, Benoit C, et al.: Validation of the
revised Screener and Opioid Assessment for Patients With Pain
(SOAPP-R). J Pain. 2008; 9(4): 360-372.
39. Compton PA, Wu SM, Schieffer B, et al.: Introduction of a
self-report version of the Prescription Drug Use Questionnaire
and relationship to medication agreement noncompliance.
J Pain Symptom Manage. 2008; 36(4): 383-395.
40. Chou R, Fanciullo GJ, Fine PG, et al.: Opioids for chronic
noncancer pain: Prediction and identification of aberrant drugrelated behaviors: A review of the evidence for an American
Pain Society and American Academy of Pain Medicine clinical
practice guideline. J Pain. 2009; 10(2): 131-146.
41. Park J, Lavin R: Risk factors associated with opioid medication misuse in community-dwelling older adults with chronic
pain. Clin J Pain. 2010; 26(8): 647-655.
42. Pink LR, Smith AJ, Peng PW, et al.: Intake assessment of
problematic use of medications in a chronic noncancer pain
clinic. Pain Res Manag. 2012; 17(4): 276-280.
43. Hariharan J, Lamb GC, Neuner JM: Long-term opioid contract use for chronic pain management in primary care practice.
A five year experience. J Gen Intern Med. 2007; 22(4): 485-490.
44. Penko J, Mattson J, Miaskowski C, et al.: Do patients know
they are on pain medication agreements? Results from a sample
of high-risk patients on chronic opioid therapy. Pain Med. 2012;
13(9): 1174-1180.
45. Butler SF, Black RA, Cassidy TA, et al.: Abuse risks and
routes of administration of different prescription opioid compounds and formulations. Harm Reduct J. 2011; 8(1): 29.
46. Passik SD, Hays L, Eisner N, et al.: Psychiatric and pain characteristics of prescription drug abusers entering drug rehabilitation. J Pain Palliat Care Pharmacother. 2006; 20(2): 5-13.
47. Kahan M, Mailis-Gagnon A, Wilson L, et al.: Canadian guideline
for safe and effective use of opioids for chronic noncancer pain:
Clinical summary for family physicians. Part 1: General population.
Can Fam Physician. 2011; 57(11): 1257-1266, e1407-e1418.
48. Naliboff BD, Wu SM, Schieffer B, et al.: A randomized trial of
2 prescription strategies for opioid treatment of chronic nonmalignant pain. J Pain. 2011; 12(2): 288-296.
49. National Opioid Use Guideline Group: Canadian guidelines
for safe and effective use of opioids for chronic non-cancer
pain. McMaster University. Available at http://nationalpaincen
tre.mcmaster.ca/opioid/. Accessed November 21, 2013.
50. Online opioid calculator. Available at http://opioidcalculator
practicalpainmanagement.com/. Accessed November 21, 2013.
51. New York Langone Medical Center: GlobalRPh. Available at
http://www.globalrph.com/narcoticonv.htm. Accessed November
21, 2013.
52. Johns Hopkins Center for Cancer Pain Research opioid conversion program: Available at http://www.hopweb.org/index.
cfm?cfid⫽4634198&cftoken=46515837. Accessed November
21, 2013.
53. Bohnert AS, Valenstein M, Bair MJ, et al.: Association
between opioid prescribing patterns and opioid overdoserelated deaths. JAMA. 2011; 305(13): 1315-1321.

55. Gomes T, Mamdani MM, Dhalla IA, et al.: Opioid dose and
drug-related mortality in patients with nonmalignant pain. Arch
Intern Med. 2011; 171(7): 686-691.
56. Gomes T, Juurlink DN, Dhalla IA, et al.: Trends in opioid
use and dosing among socio-economically disadvantaged
patients. Open Med. 2011; 5(1): e13-e22.
57. Franklin GM, Mai J, Turner J, et al.: Bending the prescription
opioid dosing and mortality curves: Impact of the Washington
State opioid dosing guideline. Am J Ind Med. 2012; 55(4): 325-331.
58. Butler SF, Benoit C, Budman SH, et al.: Development and
validation of an Opioid Attractiveness Scale: A novel measure of
the attractiveness of opioid products to potential abusers. Harm
Reduct J. 2006; 3: 5.
59. Romach MK, Schoedel KA, Sellers EM: Update on tamperresistant drug formulations. Drug Alcohol Depend. 2013; 130(1-3):
13-23.
60. Black R, Coplan P, Cassidy T, et al.: Effects of reformulated
OxyContin® among patients assessed for substance abuse treatment in the NAVIPPRO sentinal surveillance network. J Pain.
2012; 13(4S): S58.
61. Bartholomäus J, Arkenau-Maric E, Galia E: Opioid
extended-release tablets with improved tamper-resistant properties. Expert Opin Drug Deliv. 2012; 9(8): 879-891.
62. Pfizer Inc, Acura Pharmaceuticals Inc.: Pfizer and Acura
Announce FDA Approval of Oxectatm (Oxycodone HCL, USP)
CII [press release]. Available at http://www.pfizer.com/news/
press-release/press-release-archive-detail/pfizer_
and_acura_announce_fda_approval_of_oxectatm_
oxycodone_hcl_usp_cii.. Accessed June 26, 2012.
63. Katz N, Sun S, Johnson F, et al.: ALO-01 (morphine sulfate and
naltrexone hydrochloride) extended-release capsules in the treatment of chronic pain of osteoarthritis of the hip or knee:
Pharmacokinetics, efficacy, and safety. J Pain. 2010; 11(4): 303-311.
64. Webster LR, Johnson FK, Stauffer J, et al.: Impact of intravenous naltrexone on intravenous morphine-induced high,
drug liking, and euphoric effects in experienced, nondependent male opioid users. Drugs R D. 2011; 11(3): 259-275.
65. Stauffer J, Setnik B, Sokolowska M, et al.: Subjective effects
and safety of whole and tampered morphine sulfate and naltrexone hydrochloride (ALO-01) extended-release capsules versus morphine solution and placebo in experienced nondependent opioid users: A randomized, double-blind,
placebo-controlled, crossover study. Clin Drug Investig. 2009;
29(12): 777-790.
66. thepharmaletter.com: Stability problems see Pfizer recall
pain drug Embeda acquired in King deal. Available at
http://www.thepharmaletter.com/file/102899/stability-problems-see-pfizer-recall-pain-drug-embeda-acquired-in-kingdeal.html. Accessed November 21, 2013.
67. Webster LR, Bath B, Medve RA, et al.: Randomized, doubleblind, placebo-controlled study of the abuse potential of different
formulations of oral oxycodone. Pain Med. 2012; 13(6): 790-801.
68. Butler SF, Cassidy TA, Chilcoat H, et al.: Abuse rates and
routes of administration of reformulated extended-release oxycodone: Initial findings from a sentinel surveillance sample of
individuals assessed for substance abuse treatment. J Pain.
2013; 14(4): 351-358.

Journal of Opioid Management 10:2  March/April 2014

133

69. Setnik B, Roland CL, Cleveland JM, et al.: The abuse potential of Remoxy®, an extended-release formulation of oxycodone, compared with immediate- and extended-release oxycodone. Pain Med. 2011; 12(4): 618-631.
70. Cicero TJ, Ellis MS, Surratt HL: Effect of abuse-deterrent formulation of OxyContin. N Engl J Med. 2012; 367(2): 187-189.
71. Vosburg SK, Jones JD, Manubay JM, et al.: Assessment of a
formulation designed to be crush-resistant in prescription opioid abusers. Drug Alcohol Depend. 2012; 126(1-2): 206-215.
72. Schoedel KA, Rolleri RL, Faulknor JY, et al.: Assessing subjective and physiologic effects following intranasal administration of a new formulation of immediate release oxycodone HCl
(Oxecta) tablets in nondependent recreational opioid users.
J Opioid Manag. 2012; 8(5): 315-327.
73. Tompkins DA, Lanier RK, Harrison JA, et al.: Human abuse
liability assessment of oxycodone combined with ultra-low-dose
naltrexone. Psychopharmacology (Berl). 2010; 210(4): 471-480.
74. Cone EJ, Caplan YH, Black DL, et al.: Urine drug testing of
chronic pain patients: licit and illicit drug patterns. J Anal
Toxicol. 2008; 32(8): 530-543.
75. Robinson-Papp J, Elliott K, Simpson DM, et al.: Problematic
prescription opioid use in an HIV-infected cohort: The importance of universal toxicology testing. J Acquir Immune Defic
Syndr. 2012; 61(2): 187-193.
76. Couto JE, Webster L, Romney MC, et al.: Use of an algorithm
applied to urine drug screening to assess adherence to a
hydrocodone regimen. J Clin Pharm Ther. 2011; 36(2): 200-207.
77. Larson ME, Richards TM: Quantification of a methadone
metabolite (EDDP) in urine: Assessment of compliance. Clin
Med Res. 2009; 7(4): 134-141.
78. Manchikanti L, Malla Y, Wargo BW, et al.: Comparative evaluation of the accuracy of immunoassay with liquid chromatography tandem mass spectrometry (LC/MS/MS) of urine drug
testing (UDT) opioids and illicit drugs in chronic pain patients.
Pain Physician. 2011; 14(2): 175-187.
79. Starrels JL, Becker WC, Alford DP, et al.: Systematic review:
Treatment agreements and urine drug testing to reduce opioid
misuse in patients with chronic pain. Ann Intern Med. 2010;
152(11): 712-720.
80. Starrels JL, Fox AD, Kunins HV, et al.: They don’t know what
they don’t know: Internal medicine residents’ knowledge and
confidence in urine drug test interpretation for patients with
chronic pain. J Gen Intern Med. 2012; 27(11): 1521-1527.
81. Peppin JF, Passik SD, Couto JE, et al.: Recommendations for
urine drug monitoring as a component of opioid therapy in the
treatment of chronic pain. Pain Med. 2012; 13(7): 886-896.
82. United States General Accounting Office: State monitoring
programs may help to reduce illegal diversion. Available at
http://www.gao.gov/products/GAO-04-524T. Accessed November
21, 2013.
83. Green TC, Mann MR, Bowman SE, et al.: How does use of a
prescription monitoring program change medical practice? Pain
Med. 2012; 13(10): 1314-1323.
84. Reifler LM, Droz D, Bailey JE, et al.: Do prescription monitoring programs impact state trends in opioid abuse/misuse?
Pain Med. 2012; 13(3): 434-442.
85. Lum PJ, Little S, Botsko M, et al.: Opioid-prescribing practices and provider confidence recognizing opioid analgesic
134

abuse in HIV primary care settings. J Acquir Immune Defic
Syndr. 2011; 56(suppl 1): S91-S97.
86. Argoff CE, Wilson L, Kahan MM: Managing aberrant drug
behavior in primary care. Paper presented at the International
Conference on Opioids, Boston, MA, June 10-14, 2012.
87. Meghani SH, Wiedemer NL, Becker WC, et al.: Predictors of
resolution of aberrant drug behavior in chronic pain patients
treated in a structured opioid risk management program. Pain
Med. 2009; 10(5): 858-865.
88. Peng P, Tumber P, Stafford M, et al.: Experience of
methadone therapy in 100 consecutive chronic pain patients in
a multidisciplinary pain center. Pain Med. 2008; 9(7): 786-794.
89. Mattick RP, Breen C, Kimber J, et al.: Methadone maintenance therapy versus no opioid replacement therapy for opioid
dependence. Cochrane Database Syst Rev. 2009; (3): CD002209.
90. Shields LB, Hunsaker Iii JC, Corey TS, et al.: Methadone toxicity fatalities: A review of medical examiner cases in a large
metropolitan area. J Forensic Sci. 2007; 52(6): 1389-1395.
91. Jones JD, Sullivan MA, Manubay J, et al.: The subjective,
reinforcing, and analgesic effects of oxycodone in patients with
chronic, non-malignant pain who are maintained on sublingual
buprenorphine/naloxone. Neuropsychopharmacology. 2011;
36(2): 411-422.
92. Blondell RD, Ashrafioun L, Dambra CM, et al.: A clinical trial
comparing tapering doses of buprenorphine with steady doses
for chronic pain and co-existent opioid addiction. J Addict Med.
2010; 4(3): 140-146.
93. Comer SD, Sullivan MA, Vosburg SK, et al.: Abuse liability of
intravenous buprenorphine/naloxone and buprenorphine
alone in buprenorphine-maintained intravenous heroin
abusers. Addiction. 2010; 105(4): 709-718.
94. Alho H, Sinclair D, Vuori E, et al.: Abuse liability of
buprenorphine-naloxone tablets in untreated IV drug users.
Drug Alcohol Depend. 2007; 88(1): 75-78.
95. Cicero TJ, Surratt HL, Inciardi J: Use and misuse of
buprenorphine in the management of opioid addiction. J Opioid
Manag. 2007; 3(6): 302-308.
96. Fiellin DA, Weiss L, Botsko M, et al.: Drug treatment outcomes among HIV-infected opioid-dependent patients receiving buprenorphine/naloxone. J Acquir Immune Defic Syndr.
2011; 56(suppl 1): S33-S38.
97. Gowing L, Ali R, White JM: Buprenorphine for the management of opioid withdrawal. Cochrane Database Syst Rev. 2009;
(3): CD002025.
98. Peppin JF, Coleman JJ, Kirsh KL: Issues and critiques of the
forthcoming risk evaluation and mitigation strategy (REMS) for
opioids in pain management. Issues Law Med. 2011; 27(2): 91-119.
99. Nicholson SC, Evanyo K, Salinas GD, et al: Extendedrelease/long-acting opioid REMS may fill the need for prescribers’ appropriate use education. J Opioid Manag. 2012; 8(4):
212-216.
100. Slevin KA, Ashburn MA: Primary care physician opinion
survey on FDA opioid risk evaluation and mitigation strategies.
J Opioid Manag. 2011; 7(2): 109-115.
101. Kuroyanagi T, Ishii M: Declaration of Helsinki Expert
Conference on the Ethics of Placebo Control in Clinical Trials comments on the "reasonable availability" approach. Japanese
Medical Association Journal. 2011; 54(6): 346-350.

Journal of Opioid Management 10:2  March/April 2014

Original Article

Primary care providers’ prescribing practices of opioid
controlled substances
Lisa B. E. Shields, MD; Soraya Nasraty, MD, MMM, CPE; Alisha D. Bell, MSN, RN, CPN; Anil N. Vinayakan, MD;
Raghunath S. Gudibanda, MD; Steven T. Hester, MD, MBA; Joshua T. Honaker, MD, FAAP
A R T IC L E IN F O

ABSTRACT

Keywords:
opioids
prescription drugs
prescribing practices
pain medications
drug abuse
pain management physicians
primary care providers
anesthesiologists
addiction
diversion

Objective: Prescription opioid abuse poses a significant public health concern.
House Bill 1 (HB1) was enacted in 2012 to address prescription drug abuse in
Kentucky. The authors investigated the impact of HB1 on primary care providers’
(PCPs) prescribing practices of Schedule II controlled substances.
Design: Retrospective evaluation of PCPs’ prescribing practices in an adult outpatient setting.
Methods: A review of the prescribing practices for Schedule II controlled substances written by 149 PCPs. The number of prescriptions for Schedule II controlled substances written by 149 PCPs was compared to the top 10 PCP prescribers.
Attention was focused on providers who wrote for oxycontin and/or opana and
prescriptions with > 90 pills dispensed.
Results: The top 10 PCP prescribers accounted for 38.4 percent of the Schedule
II controlled substances and 47.8 percent of the Schedule II controlled substances
with > 90 pills dispensed. Of the 60 PCPs who prescribed opana and/or oxycontin,
the average number of prescriptions was 14.7 compared to 51.0 for the top 10 PCP
prescribers. The average percentage of Schedule II controlled substance prescriptions compared to the total number of prescriptions was 27.9 percent for the top 10
PCP prescribers and 7.05 percent of all PCPs. The average percentage of office visits
with Schedule II controlled substance prescriptions compared to total office visits
was 24.8 percent for the top 10 PCP prescribers versus 7.7 percent for all PCPs.
Conclusions: Further scrutiny is warranted to more closely analyze provider opioid prescribing habits and ensure that the providers at our Institution are prescribing Schedule II controlled substances in compliance with HB1.
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INTRODUCTION

Sixty percent of the approximately 38,000 deaths
from a drug overdose in the United States in 2010
were attributed to prescription drugs.1 The number of
deaths related to prescription opioids in the United
States increased from 4,263 in 1999 to nearly 17,000
deaths in 2011.2 There has been a 5-fold increase
in prescriptions for pain medications without an
increase in the painful conditions that warrant them.1,3
Physician prescribing practices for potentially lethal
pain medications pose a significant dilemma.1 The

majority of individuals who abuse prescription pain
medications obtain them at no charge from a friend or
relative.4,5 The second and third most common means
of attaining these drugs is by being prescribed them by
more than one doctor and by buying from a friend or
relative, respectively. In 2014, the Drug Enforcement
Administration reclassified hydrocodone combination drugs such as Vicodin as a Schedule II controlled
substance under the Controlled Substances Act, with
a high potential for abuse.6-8 In addition, patients are
only able to obtain these drugs for up to 90 days without receiving a new prescription.
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House Bill 1 (HB1), also known as “the pill mill
bill,”9 was enacted in 2012 to address the prescription
drug abuse dilemma in Kentucky. This bill had two
primary goals, specifically, (1) to establish mandatory prescribing, dispensing, and reporting standards
and (2) to develop a mandate to licensing boards
to establish regulations pertaining to prescribing
and dispensing of controlled substances. It required
practitioners (eg, physicians, optometrists, and dentists) to utilize Kentucky All Schedule Prescription
Electronic Reporting (KASPER) and to link KASPER
data with the prescription drug monitoring programs
(PDMPs) of ordering states. It focused on Schedule II
controlled substances, including morphine, demerol,
fentanyl, dilaudid, codeine, oxycodone, hydrocodone, and methadone.
Several new requirements for prescribers and
dispensers were inherent in HB1. A practitioner
or pharmacist authorized to prescribe or dispense
controlled substances was required to register with
the Cabinet to use KASPER and maintain this registration continuously during their term of licensure.
Prior to the initial prescribing or dispensing of a
Schedule II controlled substance to a patient, a practitioner was required to obtain a complete history
and physical, query KASPER every 3 months on the
patient’s personal data, educate patients about the
specific drug, develop a written treatment plan, and
discuss and obtain written informed consent. Longterm prescribing greater than 90 days demanded
random urine drug screen and pill counts as well as
consideration of referral to a specialist.
There are no national benchmarks to monitor
physicians’ prescribing practices of opioid controlled substances. The present study identified the
top 10 PCPs at our Institution who prescribed the
greatest quantities of Schedule II controlled substances and compared their prescribing practices to
those of the total 149 PCPs. We discuss the effect of
HB1 in educating physicians, enhancing physician
prescribing practices, and improving documentation with the ultimate goal of curtailing the rampant
abuse of Schedule II controlled substances. We also
offer numerous suggestions for reducing the reliance on opioid medications and techniques for prescribing opioids.
METHODS

We retrospectively reviewed the PCPs’ prescribing practices of Schedule II controlled substances at
398
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our Institution to determine the impact of HB1 in
Kentucky. This study consisted of 149 PCPs at 26
adult PCP practices between January 1, 2015 and
December 31, 2015. The PCPs included those who
treated patients in the adult outpatient setting and
wrote three or more orders for Schedule II controlled substances. The Schedule II controlled substance stimulants (methylphenidate and amphetamine) were excluded from the data.
We compared the number of Schedule II controlled substance prescriptions written by all 149
PCPs to those who were the top 10 PCP prescribers. Particular attention was devoted to providers
who specifically wrote for oxycontin and/or opana
and prescriptions with greater than 90 dispensed.
In addition, we compared the CPT codes for back
pain (724.2, 724.3, 724.4, and 724.5) and degenerative disc disease (422.4, 722.51, 722.52, and 722.6)
between the top 10 PCP prescribers and all 149 PCP
providers of Schedule II controlled substances.
RESULTS

The Schedule II controlled substance prescriptions written by PCPs at our Institution are displayed
in Table 1. The average number of Schedule II controlled substance prescriptions written was substantially higher for the top 10 PCP prescribers compared to all 149 PCPs. The top 10 PCP prescribers
accounted for 38.4 percent of the total number of
prescriptions for Schedule II controlled substances
(Figure 1).
The top 10 PCP prescribers represented 47.8 percent of the total Schedule II controlled substance
prescriptions written with dispense quantities in
excess of 90. Sixty (40.3 percent) of the total 149
PCPs prescribed the Schedule II controlled substances opana and/or oxycontin. The average
number of prescriptions written for opana and/or
oxycontin was 51.0 for the top 10 PCP prescribers
compared to 14.7 (representing the 60 PCPs who
prescribe these drugs) and 5.9 (all 149 PCPs).
The average percentage of Schedule II controlled
substance prescriptions written compared to the
total number of prescriptions as well as the average percentage of office visits with Schedule II controlled substance prescriptions written compared to
total office visits were considerably higher for the
top 10 PCP prescribers versus all 149 PCPs (Table 1).
The average number of patients per provider
with CPT codes for back pain and degenerative disc
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Table 1. Schedule II controlled substance prescriptions written by PCPs at our institution
( January 1, 2015 to December 31, 2015)
All PCP prescribers
(n = 149)

Top PCP prescribers
(n = 10)

286.3

1636.3

142.9 (n = 130)

973.9

Average number of prescriptions written specifically for opana and/or oxycontin

5.9 (n = 149)
14.7 (n = 60)

51.0

Average percentage of Schedule II controlled substance prescriptions written
compared to total number of prescriptions

7.05 percent

27.9 percent

Average percentage of office visits with Schedule II controlled substance
prescriptions written compared to total office visits

7.7 percent

24.8 percent

Average number of Schedule II controlled substance prescriptions written
Average number of Schedule II controlled substance prescriptions written with
dispense quantities in excess of 90

Figure 1. Number of Schedule II controlled substance prescriptions written by PCPs at our institution ( January 1,
2015 to December 31, 2015).

disease was 570 for the top 10 PCP prescribers of
Schedule II controlled substances (total of 5,696
patients) compared to 133 for all 149 PCP prescribers of Schedule II controlled substances (total of
19,815 patients).
DISCUSSION

Prescription drug abuse is a dilemma both nationally 10-16 and in Kentucky. 9,17-20 Prescription rates
for hydrocodone and oxycodone in Kentucky
increased by 27 and 49 percent, respectively, from
2003 to 2010.19 According to the National Survey on
Drug Use and Health in 2008-2009, Kentucky had
a higher rate of illicit use of opioid analgesics than
the United States for all age groups. 19 The highest
use was among 18-25-year old's, with 15.4 percent
reporting use compared to 11.9 percent n
 ationally.19

This was attributed to prescription practices leading to increased drug availability and diversion.
The nonmedical use of prescribed controlled substances, in particular opioid analgesics, represents
a significant public health concern. 10,11 According
to the Drug Abuse Warning Network between 1997
and 2001, the use of opioid analgesics substantially
increased: morphine by 48.8 percent, fentanyl by
151.2 percent, and oxycodone by 347.9 percent.11,21
Since the inception of its PDMP in 1999 to monitor the abuse of addictive drugs, Kentucky's ranking among states with the highest nonmedical use of
prescriptions pain medications dropped from second
to thirty-first place.22 KASPER is considered the “gold
standard” for state PDMPs due to three aspects: (1)
legislation that mandates physician and pharmacy
compliance; (2) ongoing innovations; and (3) continued cooperation among key stakeholders.22
The present work highlighting PCPs’ prescribing practices of opioid controlled substances and
suggestions for reducing the reliance on opioids
represents a timely contribution in the setting of
the opioid crisis. In 2012, the American Society of
Interventional Pain Physicians provided guidance
for the use of opioids for the treatment of chronic
noncancer pain with the intention of improving the
treatment of chronic noncancer pain and decreasing the incidence of abuse and drug diversion.23,24
In March 2016, the Centers for Disease Control
issued 12 guidelines to PCPs for prescribing opioids for chronic pain.25 The guidelines were organized into three areas of practice: (1) when to start or
continue opioids for chronic pain; (2) how to select
which drug, at what dose, for how long, and when
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Table 2. Positive impact of HB1 in Kentucky
Improved documentation
More thorough patient care
More screening and education of patients
Increased partnering of providers with pain management
specialists
Providers more selective when accepting patients

to discontinue its use; and (3) how to assess the risk
of opioids and how to mitigate their potential for
harm. The goal was to modify physicians’ prescribing practices of opioid medications.
Numerous positive attributes have been observed
following the application of HB1 in clinical practice
(Table 2). In the 1 year following the implementation of HB1, there was a noticeable decrease in
controlled substance dispensing, with an 8.5 percent decrease among all controlled substances
statewide (Figure 2). In addition, a striking increase
in the number of KASPER reports requested was
observed statewide (Figure 3). This represents the
extensive use of the electronic reporting system
to closely monitor physicians’ prescribing practices and a patient's history of controlled substance

prescriptions. “Doctor shopping” refers to patients
who receive multiple prescriptions from four or more
different prescribers that are filled at four or more
different pharmacies within a 3-month period. 17
HB1 significantly affected “doctor shopping” behavior as there was a greater than 50 percent decrease
in the number of patients who met this criterion
after the HB1 implementation.17 The use of KASPER
limited a patient's ability to make excessive emergency room visits for nonemergency issues, request
early refills, and request replacements for lost medications regularly.18 Of note, between 2011 and 2013,
Kentucky's heroin overdose deaths increased from 3
to 40 percent, the heroin overdose emergency medical services calls increased 700 percent, and heroin
trafficking arrests increased 1,300 percent.26
We identified several factors during the investigation of the prescribing practices of the top 10
PCP prescribers at our Institution that may account
for their prescribing a greater quantity of Schedule
II controlled substances compared to all 149 PCP
prescribers. The average number of patients per
provider with CPT codes for back pain and degenerative disc disease was 570 for the top 10 PCP
Schedule II controlled substance prescribers compared to 133 for all 149 PCP Schedule II controlled
substance prescribers. This finding indicates that the

Figure 2. One-year comparison of Schedule II controlled substances dispensed statewide prior to and following the
implementation of HB1 in Kentucky (KASPER data provided by the Cabinet for Health and Family Services, Frankfort,
KY).
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Table 3. Strategies implemented by pain
physicians to reduce the reliance on opioids
Interventional techniques
Physical therapy
Home exercises
Complementary and alternative therapy
Utilization of nonnarcotic medications

Figure 3. KASPER reports requested statewide (20072014; KASPER data provided by the Cabinet for Health and
Family Services, Frankfort, KY).

Assistance from other professionals, including rehabilitation
physicians, neurologists, spine surgeons, neurosurgeons, and
psychiatrists

Table 4. Techniques for prescribing opioids

top 10 PCP prescribers have a considerably higher
number of patients with back pain and degenerative
disc disease which may necessitate prescribing a
greater amount of Schedule II controlled substances
compared to all 149 PCP prescribers. Further studies
will address additional causes for the differences in
prescribing practices of PCPs.
The majority of pain management specialists prefer to focus on procedures such as epidural injections and would prefer not to assume the long-term
prescribing of controlled substances which would
inevitably increase the quantities prescribed by
PCPs. In addition, it is not reasonable for pain management physicians to take over the responsibility of
prescribing opioids to patients who should not have
been started on opioids, individuals treated with
unreasonable dosages, and patients with addiction
issues, behavioral issues, and involved in diversion.
Pain management practices are under tight scrutiny,
and pain physicians are not offered special protection with regards to high-risk patients. Pain physicians strive to reduce the reliance on opioids by
implementing several effective strategies (Table 3).
Interestingly, we discovered that many PCPs no
longer want to prescribe Substance II controlled
substances due to the strict regulations inherent in
HB1, thus, necessitating one PCP in a practice to
prescribe a higher number of Schedule II controlled
substances to patients of fellow colleagues. A host
of valuable techniques for prescribing opioids are
suggested (Table 4).
Several interventions have been implemented at
our Institution based on the findings in the current
work with the primary objective of protecting PCPs
and their patients. We have educated PCPs about

Avoid starting patients on long-term opioids, especially young
patients who will likely develop tolerance leading to other
issues
In general, start therapy and plan to stop it at a specific point
rather than making an open-ended process
Resist escalating the opioid dosage beyond a predetermined
ceiling
Use screening tools for risk assessment, KASPER, frequent
evaluations, urine drug screens, and pill counts
Abbreviation: KASPER, Kentucky All Schedule Prescription
Electronic Reporting.

the significance of HB1 and developed guidelines to
apply HB1 into clinical practice. The data collected
in this study was shared in a blinded manner with
the PCPs to allow them to compare against their
peers. In addition, focused attention was directed to
the outliers, including auditing their medical charts
and providing specific feedback in documentation.
Our identified reports were also incorporated into
electronic medical record templates. The findings
gleaned through the present study permitted our
Institution to develop guidelines for PCPs’ prescribing practices of opioid controlled substances.
While the ultimate goal of the present work was to
ensure PCPs’ compliance of HB1, we also stressed the
importance of oversight and education of PCPs. This
education was focused primarily on determining the
objectives of patient treatment with the aim of reducing the quantities of Schedule II controlled substances
prescribed and selecting pain medications other than
Schedule II controlled substances to treat arthritis
and back pain. In addition, PCPs’ awareness of HB1
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encourages PCPs to evaluate patients in the office on
a more frequent basis to discuss their Schedule II controlled substances and associated refills.
From a pharmacy perspective, Betses and
Brennan27 identified high-risk prescribers by comparing them against others in the same geographic
region with the same listed specialty using data from
submitted prescriptions for hydrocodone, oxycodone, alprazolam, methadone, and carisoprodol.
They identified 42 outliers based on the volume of
prescriptions for high-risk drugs and the proportion of the prescriber's prescriptions for such drugs.
The authors attempted to interview the outliers and
subsequently decided not to fill the controlled substance prescriptions for 36 outliers at their pharmacy. Our study closely mimics that of Betses and
Brennan's by identifying the top prescribers of controlled substances in a geographical jurisdiction by
specialty and then interviewing the outliers to determine the unique characteristics of their practice.
A community in North Carolina focused their prevention program on the education of PCPs in managing chronic pain and safe opioid prescribing.28
Following an intervention of a tool kit (pain management guidelines, opioid risk assessment tools, sample patient-prescriber agreement [pain contract], and
patient education materials) and face-to-face meetings with physicians, the overdose death rate due primarily to opioids dropped from 46.6 per 100,000 in
2009 to 29.0 per 100,000 in 2010. In 2008, 82 percent
of overdose decedents received an opioid prescription from a community prescriber compared with
10 percent in 2010. The present study in Kentucky
is similar to the community-based opioid prevention
program in North Carolina. Both the North Carolina
study and the present work emphasize the importance of educating PCPs in safely prescribing opioid
medications by means of a tool kit (North Carolina)
and through KASPER at our Institution. Similar to
the North Carolina analysis, the present study also
encourages face-to-face meetings with PCPs. We
identified the PCPs with the highest Schedule II controlled substance prescribing practices in an effort to
delve into their specific patient population and their
particular need to prescribe these medications. The
goal of both our study and that in North Carolina was
to reduce the quantity of Schedule II controlled substances dispensed by PCPs.
In an effort to curtail the prescription opioid crisis, certain technologies have attempted to develop
abuse deterrent formulations. 29-31 These new
402
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extended-release opioids are designed to provide
adequate pain control for patients while discouraging
prescription opioid abuse. Approved strategies include
physical barriers to crushing, chewing, or dissolving,
combinations of opioid agonists/antagonists, and the
addition of aversive ingredients to opioid tablets.29
CONCLUSION

The solution to mitigating the abuse of prescription controlled substances consists of the triad of safe
prescribing practices, state policies, and PDMPs.32
The number of Schedule II controlled substances
decreased statewide, and the number of KASPER
reports requested increased statewide following the
implementation of HB1 in Kentucky in 2012. Future
studies will focus on specialists’ prescribing practices of Schedule II controlled substances, a patient's
diagnosis leading to the prescription of a Schedule
II controlled substance, the prevalence of polypharmacy, and physician and patient characteristics.
Further analysis is warranted to continue monitoring prescribing practices at our Institution and in
Kentucky to elucidate the impact of HB1.
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AB S T R ACT

Objective: Adequate treatment of patients pain is a
top priority for the World Health Organization (WHO),
American Medical Association (AMA), and American
College of Emergency Physicians (ACEP), but adequate
is not clearly defined. Most previous studies of emergency
department (ED) pain treatments have centered on musculoskeletal pain in terms of rates of analgesia and disparities in treatment based on race and age. This study will
examine complaints of pain other than musculoskeletal and
will focus on treatment disparities that may result from differences in patient and physician characteristics.
Methods: This retrospective study is of ED patients 18
years and older with nonmusculoskeletal pain who were
seen by ED faculty over a period of eight weeks. Logistic
regression and c2 tests were performed to quantify effects
of doctor, patient, and clinical characteristics on rates of
ED analgesia, ED opioids, and analgesic prescriptions at
discharge.
Results: A total of 1,360 patients were included. There
was wide variation in the type and frequency of ED analgesia depending on the attending doctor. For example,
patients seen by one specific ED doctor were less than half
as likely to receive any analgesia and seven times less likely to receive an opioid than those seen by another doctor.
Age, race, doctors training and experience, and whether
the patient had chronic pain were important predictors of
ED analgesia. There were similar findings for ED opioids
and discharge analgesics.
Conclusion: Pain practices in EDs are highly variable
and seem inadequate when measured against the goals of
WHO, AMA, and ACEP. Patient age, race, and type of
pain and the physicians identity, training, and experience all contribute to practice variation. Further research
is needed to identify the causes of these variations, and

there is a need to develop interventions to standardize
and improve pain assessment and treatment.
Key words: emergency department, pain, pain management, analgesics, opioids
INT R ODUCT ION

Pain is the most common complaint in general medical
practice and is especially common in emergency departments (EDs). Pain management is an increasingly important issue. The World Health Organization (WHO) cosponsored the first Global Day Against Pain to increase
recognition of the fact that pain relief is an integral factor
in attaining the highest level of physical and mental
health.1 The American Medical Association (AMA) recently distributed a comprehensive policy statement on pain
management involving opioid analgesics. The AMA
linked its findings to the Federation of State Medical
Boards Model Guidelines for the Use of Controlled
Substances for the Treatment of Pain and to a joint statement from 21 health organizations and the Drug
Enforcement Administration titled Promoting Pain Relief
and Preventing Abuse of Pain Medications: A Critical
Balancing Act.2 The American College of Emergency
Physicians (ACEP) board of directors approved a strongly
worded policy statement in March 2004 advocating safe,
rapid, and adequate pain treatment for ED patients and
further research into ED pain management.3 Unfortunately, none of these organizations defined adequate
pain treatment or established standards for ED pain care.
A number of studies of ED management of specific
pain complaints, primarily musculoskeletal, have been
published. All report on the quantity of pain treatment
but not on quality as judged against an objective standard.4-14 Most assume that pain should be treated and that
low rates of ED analgesia represent inadequate care, but
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they offer no guidance on what is adequate. Several studies have explored the effects of patient characteristics
such as age, race, and gender on ED analgesia practice,
with equivocal results.5-14 Selbst and Clark5 studied pain
from burns, sickle cell disease, and lower-extremity fractures. Brown et al.6 studied pain from fractures using the
National Hospital Ambulatory Medical Care Survey
(NHAMCS), a national weighted sample of ED encounters. Both found that children were less likely to receive
ED analgesia and discharge analgesic prescriptions than
adults.
Raftery et al.7 found that patient perception of pain
was the greatest predictor of the number and strength of
analgesics given in the ED and that patient gender was
not a predictor of ED analgesic use for patients with
headache or back and neck pain. Several studies have
attempted to find race-based disparities, with some finding blacks and Hispanics receiving less ED analgesia and
others finding no difference, primarily for patients with
long-bone fracture.8-10 Singer and Thode12 studied burn
patients using NHAMCS and found low rates of analgesia
but no disparities based on gender, age, race, ethnicity,
or financial status. Tamayo-Sarver et al.11 also studied
NHAMCS looking for racial and ethnic disparities in care
provided for migraines, back pain, and long-bone fractures. They found no disparities in ED analgesic use
except that blacks were less likely than whites to be prescribed opioids for back pain and migraines.
We found very little research examining the effect of
provider characteristics on ED pain practice. TamayoSarver et al.13 examined pain practice by emergency
physicians (EPs) using written case vignettes. They found
wide variation in analgesic practice but could not identify
any provider characteristics that explained the variations.
Todd et al.9 studied racial disparities in the care of longbone fractures and statistically controlled for provider differences in their analysis.
Our research group14 completed a companion study to
the one presented here in which we investigated variations in treatment of musculoskeletal pain in the ED. We
found that different physician characteristics and wide
variation in practice were the only sources of disparities
in the prescription of analgesics in the ED. However, the
study found patient characteristics including race, age,
chronic pain, and trauma influenced prescription for the
subgroups receiving opioids in the ED and discharge
analgesic prescriptions. No gender or financial status disparities were found. Fewer opioids and discharge analgesics were prescribed for black patients than for whites.
Younger patients and those with trauma or chronic pain
received more opioids and discharge analgesics than others. Doctors who completed emergency medicine (EM)
residencies and those with less than three years of experience prescribed more analgesics in the ED than non-EMtrained physicians and those with more experience.
336

In summary, current knowledge about ED pain treatment is limited, and there are no valid standards for evaluating the adequacy of treatment. Some patient and doctor characteristics have been identified that predict ED
analgesic use, primarily for musculoskeletal pain, but not
all relevant contributors to ED pain treatment have been
identified.
We sought to describe ED analgesic prescribing practice
for painful conditions other than musculoskeletal pain and to
investigate whether patient or doctor characteristics would
predict variations in ED pain management.
M ET H O D S
Study design and partic ipant selec tio n

After institutional review board approval and waiver
of the Informed Consent requirement, we collected chart
review data from complete records on all patients 18
years and older with documented pain other than musculoskeletal pain who were seen by our 10 core faculty
members and discharged from our ED over an eightweek period in 2004. Our ED is part of an urban, academic medical center with Level 1 trauma designation
and an annual census of about 30,000. A pain complaint
was defined as any pain or discomfort described with
words like ache, sore, tight, hurt, etc. at triage or during
physical evaluation or a nonzero pain score on a verbal 0
to 10 scale.
M etho ds o f measurement

Data were collected following the guidelines of Gilbert
et al.15 Chart abstractors were trained on the structure of
charts, definitions of study variables, inclusion and exclusion criteria, the printed abstraction tool, and data entry
procedures. Frequent discussion among investigators and
abstractors via e-mail and in person helped resolve all
uncertainties. In addition, random reabstraction of 10
percent of the charts was performed to assess inter-rater
reliability by the k statistic. Abstractors could not be
blinded to all study hypotheses.
Patient variables abstracted included age (divided into
under 50 and 50 or older), sex, race, insurance status
(divided into self-pay or insured), location of pain, traumatic mechanism, presence of chronic pain, analgesic
given in ED, opioid given in ED, and both analgesic and
opioid prescribed at discharge. Because review of ED
census data before the study revealed only a small population of patients 65 and older, patients 50 and older were
assigned to the older group to provide adequate comparative samples based on age. The name of the attending was obtained from the chart. Data on physician gender, type of training, and time in practice were collected
by interview.
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Figure 1.

Pains were described as headache, chest pain, abdominal pain, neuropathic pain, and other. The other category included primarily skin and skin structure pain from
infection or superficial injury and dental, throat, and ear
pain. (As noted earlier, patients with musculoskeletal
pain were excluded from this study.)
For patients with multiple painful complaints, the
patients most important single site was recorded.
Traumatic mechanism was coded if injury occurred within one week of presentation and no other healthcare had
been sought previously for the injury.
No validated definition of chronic pain in EM was found
through our literature search. Therefore, we allowed consensus of the investigators to define chronic pain as pain
occurring for more than one month and treated with an
analgesic on a regular basis before the ED visit.
Definitions of analgesics were broad and specific to
pain location. We evaluated only pharmaceutical agents
and did not code for analgesia if the only interventions
were nonpharmacologic, e.g., ice, elevation, and splinting.
Medications treating underlying conditions that might
cause pain were not considered analgesics (e.g., antibiotics for a urinary tract infection causing suprapubic pain
or for pneumonia causing chest pain, hypoglycemics
given to a patient with diabetic neuropathic pain).
Acetaminophen, NSAIDs, and opioids were considered analgesics for all pain sites. For headaches, oxygen
was considered an analgesic for cluster headache.
Migraine-specific drugs such as prochlorperazine,
droperidol, and sumatriptan were coded as analgesics.
Tricyclic antidepressants, topical and injected anesthetics,
and anticonvulsants such as gabapentin were considered
analgesics for neuropathic pain. Nitroglycerin was counted

as an analgesic for chest pain. Aspirin was not considered
analgesic for chest pain as it was for all other pain
because its use in chest pain is to treat suspected platelet
aggregation, an underlying condition causing pain.
Antacids, acid suppressors, and antispasmodics were
analgesics for abdominal pain. Local anesthesia and procedural sedation for injuries and painful treatments were
considered analgesics.
Outcome measures

Primary outcome was analgesic treatment in the ED.
Secondary outcomes included ED opioid treatment and
discharge opioid and nonopioid analgesic prescriptions.
P rim ary analysis

We described the range of practice in our group by
using frequencies and percentages. We also used SAS
9.1 to perform c2 and binary logistic regression analysis
to determine the significance of variations in analgesic
treatment due to patient demographic and clinical
characteristics and doctor identity, training, and experience
in pain treatment, while controlling for other variables.
R E S UL T S

A total of 1,360 patients met inclusion criteria and
were included in the analysis. Female patients made up
52.6 percent of the study group, blacks 69.8 percent, and
uninsured patients 63.5 percent. The majority of patients
(82.1 percent) were < 50 years of age. Other pain and
abdominal pain were the most common complaints at
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Table 1. Logistic regression results for each outcome
Odds ratio interval

95 percent confidence interval

> 50 vs. < 50 years

0.49

0.37-0.66

White vs. black

1.42

1.12-1.81

Chronic vs. not

2.36

1.50-3.71

EM-trained vs. not

1.28

1.02-1.61

> three years experience vs. less

0.66

0.52-0.84

White vs. black

2.27

1.64-3.16

Chronic vs. not

1.79

1.07-3.01

EM-trained vs. not

1.46

1.08-2.04

> 50 vs. < 50 years

0.54

0.40-0.73

White vs. black

1.47

1.16-1.86

Chronic vs. not

2.12

1.38-3.23

White vs. black

2.10

1.46-3.02

Trauma vs. not

1.66

1.05-2.62

ED analgesia

ED opioid

Discharge prescription

Discharge opioid

39.7 percent and 31.3 percent, respectively. Chest pain
accounted for 15.6 percent and headache 12.1 percent
of patient pain complaints. In testing for inter-rater reliability of data abstraction, all variables had moderate to
near-perfect correlation, with all k values greater than
0.6.
The faculty included five EM-residency-trained physicians and five trained in other specialties but practicing
EM full time. Five EPs had less than three years of attending experience, and five had more than three years. In
both groups, the number included one female and four
male doctors.
Just over half of the patients with pain (51.5 percent)
received analgesia in the ED. Of the 700 patients who
received ED analgesia, 36.0 percent received opioids. Of
the 585 patients who received a discharge prescription,
57.6 percent were prescribed opioids.
Rates of ED analgesia by prescribing doctor are
shown in Figure 1 and are primarily remarkable for the
wide variation in practice. One specific doctor was less
than half as likely to prescribe any ED analgesic and
seven times less likely to give ED opioids than the doctor with the highest treatment rates.
338

An in-depth review of four individual cases of lower
molar pain without signs of abscess was performed to
illustrate the inconsistency of pain treatment in our ED.
All patients reported severe pain (10 out of 10 on a verbal
scale). Each was seen by a different doctor. Three
patients were black and one white. Two were female,
and one was over 50 years old. All were referred to a
dentist upon discharge. Patient 1 received nothing in the
ED and was given no discharge analgesic recommendation or prescription. Patient 2 received nothing in the ED
and was told to take over-the-counter acetaminophen or
ibuprofen for pain at discharge. Patient 3 received oral
ibuprofen 800 mg in the ED and received a discharge
prescription for hydrocodone/acetaminophen 5 mg/500
mg, 10 tablets, with instructions to take one by mouth
every six hours as needed for pain. Patient 4 received
hydrocodone/acetaminophen 5 mg/500 mg two tablets
by mouth in the ED, and the emergency physician performed an inferior alveolar block with bupivacaine 0.5
percent with epinephrine. This last patient also received
a prescription for hydrocodone/acetaminophen 7.5
mg/500 mg, 15 tablets, with instructions to take one tablet
every four to six hours as needed for pain. No discharge
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pain assessments were made, so no inference about adequacy of treatment was available.
The rate of analgesic use varied greatly according to
pain location. ED patients with headache received analgesics 63.5 percent of the time, compared to 51.6 percent
for abdominal pain, 51.9 percent for chest pain, and 48.0
percent for other pain. Headache and chest pain patients
were less likely to receive opioids. Only 18.3 percent of
headache and 20.0 percent of chest pain patients
received opioids, compared to 49.1 percent of abdominal
pain and 38.6 percent of other pain patients.
Logistic regression analysis of the primary and three
secondary outcomes demonstrated significant predictors
for each outcome (Table 1). For ED analgesia, age, race,
chronic pain, and physician characteristics predicted use.
Older people were half as likely to receive analgesia as
younger patients. The undertreatment of older people
continued with regard to discharge analgesics. Whites
were 42.0 percent more likely to receive an ED analgesic.
Patients with chronic pain received analgesics, opioids, and discharge prescriptions twice as often as
patients without chronic pain. EM-trained physicians
were more likely to give analgesics and opioids in the ED
than non-EM-trained providers. Physicians with less than
three years of experience were more likely to prescribe
analgesics in the ED. Blacks were only half as likely to
receive ED opioids as whites.

Studies of patient factors that influence analgesic-taking
behavior and desire for pain relief are also needed.
Finally, development of systematic interventions to standardize pain practice may reduce inconsistencies in practice and improve satisfaction with care.
Tamayo-Sarver et al.11,13 identified wide variation in
pain practice by EPs based on written case vignettes but
could not find any predictors of that variation, despite
their investigation of many doctor characteristics. We
found that type of residency training and length of experience significantly influenced rates of ED analgesia but
did not influence discharge prescriptions. That EMtrained physicians and recent graduates give more analgesia in the ED makes some intuitive sense, considering
the recent emphasis on pain management in the EM literature and by the largest EM professional organization.3,4
In addition, our findings are consistent with a recent systematic review of the effect of years of experience on
quality-of-care outcomes which demonstrated that
increasing experience resulted in worse quality of care.16
If the finding of lower prescription rates of analgesia
by more experienced practitioners is validated in a much
larger sample of EPs, peer feedback, continuing education, or other intervention will be needed to overcome
this deficiency.

D IS CUS S IO N

Due to the retrospective design, we are limited in our
ability to draw firm conclusions about the causes of our
findings, despite conscientious efforts to use rigorous
chart-review methods to maximize the validity of our
results. At best, we can generate useful hypotheses for
future study.
Obviously, our EP group and patient list represent a
tiny part of EM in the United States, so our findings must
be generalized very cautiously. Since we are affiliated
with a separate childrens hospital, our patients are
almost all adults, so we limited the study to those 18
years and older. Therefore, this study can not infer any
conclusions about pain management in children. Also,
this study includes no data on follow-up pain assessments or patient satisfaction with treatment, so we can
not assess adequacy of treatment. Finally, our definitions
of chronic pain and traumatic mechanism were arbitrary,
so findings of influence on rates of analgesia require validation in other settings.

Our study is consistent with other studies that have
shown low rates of pain treatment in EDs and treatment
disparities based on age and race.4-6,8,9,11-14 Nearly half of
our patients, with their varied pain complaints, received
no analgesia in the ED. Patients 50 or older were less
likely to receive analgesia both in the ED and at discharge. Blacks received less pain treatment than whites
for all tested outcomes. These findings are statistically,
and maybe clinically, significant, but we found that the
most important factor determining rates of pain treatment
was the identity of the doctor.
The reasons for the wide variation in pain practice by
doctors in our ED are not clear and were not within the
scope of this study. However, some possibilities could be
suggested from our results and from anecdotal evidence
from discussions with faculty after the study was completed. For instance, bias related to patient age and race likely
plays some role. Fear, on the parts of patients and physicians, of opioid side effects, drug diversion, and addiction
promotion also likely contribute to practice variation.
Understanding the factors associated with prescribing
behavior and patient analgesic use is a key to providing
better pain management in the ED. Our group is currently
investigating which knowledge and attitudes of healthcare providers may determine pain management practice.

Lim it a t io ns

CONCLUS ION

This study demonstrates that ED pain practices are
highly variable and seem inadequate when measured
against the goals of the WHO, AMA, and ACEP.1-3 Patient
age, race, and type of pain and physician identity, characteristics of training, and experience influence pain
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treatment. Further research to identify causes of this variation is needed, and there is a need to develop interventions
to standardize and improve pain assessment and treatment.
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Background: Errors may be more common and more
likely to be harmful with opioids than with other medications, but little research has been conducted on these
errors.
Methods: The authors retrospectively analyzed MEDMARX®, an anonymous national medication error reporting database, and quantitatively described harmful opioid
errors on inpatient units that did not involve devices such
as patient-controlled analgesia. The authors compared
patterns among opioids and qualitatively analyzed error
descriptions to help explain the quantitative results.
Results: The authors included 644 harmful errors
from 222 facilities. Eighty-three percent caused only temporary harm; 60 percent were administration errors and
21 percent prescribing errors; and 23 percent caused
underdosing and 52 percent overdosing. Morphine and
hydromorphone had a significantly higher proportion of
improper dose errors than other opioids (40 percent and
41 percent compared with 22 percent with meperidine).
Hydromorphone errors were significantly more likely to be
overdoses (78 percent vs 47 percent with other opioids).
Omission errors were significantly more common with
fentanyl patches (36 percent compared with 12 percent
for other opioids). Wrong route errors were significantly
more common with meperidine (given intravenously
when prescribed as intramuscular, 34 percent vs 3 percent for morphine). Oxycodone errors were significantly
more likely to be wrong drug errors (24 percent vs 11 percent for other opioids), often because of confusion
between immediate- and sustained-release formulations.
Conclusions: Reported opioid errors are usually associated with administration and prescribing and frequently cause uncontrolled pain as well as overdoses.
These patterns of errors should be considered when using
opioids and incorporated into pain guidelines, education, and quality improvement programs.

INTRODUCTION

Opioids are among the most frequently used medications in hospitals and several drugs most commonly
involved in error reports are in this class.1 Opioids may
be more prone to errors because of factors such as the
frequent need to calculate doses and different potencies
among opioids and routes of administration. Evaluating
and addressing opioid errors is particularly important
with the dramatically increased use of these medications
over the past decade. Opioid errors are more likely to
cause harm or death than errors with many other drug
classes, since overdoses can cause symptoms such as respiratory depression.1 Concerns about the possible
adverse effects of opioids are important barriers to the
use of opioids for both healthcare professionals and
patients and families, and errors are a significant factor in
the under treatment of pain.2
However, safety issues are rarely addressed in
attempts to improve opioid use. In our recent systematic
review of quality indicators for pain treatment, most of
those we identified were limited to the Institute of
Medicine quality domain of effectiveness; only one was
related to adverse drug reactions and none were related
to medical errors.3 Recommendations or initiatives to
decrease errors with opioids have generally been limited
to education about pain management and opioid conversions, and specific issues such as eliminating the use of
meperidine because of toxicity with higher doses4 and
the use of abbreviations for morphine.5 Little evidence is
available on patterns of errors with opioids or how best
to prevent them; the few previous relevant studies were
limited in sample size and scope.6,7
Improving the safety and efficacy of opioids requires
better knowledge of patterns of errors. We therefore
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analyzed opioid errors in routine inpatient care using a
national medication reporting system, MEDMARX®, with
the following objectives: (1) Evaluate patterns of opioid
medical errors; (2) evaluate differences in these patterns
among commonly used opioids; and (3) qualitatively
describe issues related to opioid characteristics and specific opioids and formulations.
METHODS
Data source

MEDMARX is a voluntary, anonymous medication
error reporting program established in 1998 by the
US Pharmacopeia. More than 850 subscribing hospitals
and health systems have used MEDMARX, which currently
receives approximately 20,000 medication error reports
per month. MEDMARX facilities are representative of
US hospitals in bed size and include a variety of facility
types.1 Reports categorize errors using the National
Coordinating Council for Medication Error Reporting and
Prevention (NCCMERP) taxonomy (including whether
there was harm and the degree of harm).8 Reports
contain a number of data fields including the drugs
involved, some patient characteristics, type of patientcare unit, error node (prescribing, transcribing/documenting, dispensing, administering, or monitoring), error
type (eg, omission, wrong drug, wrong route), causes
and factors involved in the error, resulting level of care
required by the patient (including whether a narcotic
antagonist or antidote was administered), and a free-text
error description.
We included error reports mentioning any opioid that
was potentially used for treatment of pain, occurring on a
patient care unit, and stating that there was patient harm
(Categories E-I in the NCCMERP taxonomy). We
excluded errors in intensive care units and during surgery
or procedures, since patterns of use are different in these
settings. We excluded errors associated only with patientcontrolled analgesia (PCA) devices or intrathecal or
epidural pumps, which are different because of issues
such as programming the pumps correctly. We excluded
reports that were adverse drug events or otherwise
clearly not errors by reviewing the codes and free-text
error descriptions of all included error reports.
Analysis

We performed both quantitative and qualitative analyses. For the quantitative analyses, the unit of analysis was
the MEDMARX report. We described reports by the characteristics described earlier. We excluded variables for
which there was too much data missing for reliable
analyses; for example, we were unable to determine the
route of administration or whether the product was
190

sustained- or immediate-release for many reports
because of missing data for route and for brand name.
These issues were addressed in the qualitative analysis.
We only included the primary type and contributing factor for each error, as ⬎90 percent of errors only had one
code for each of these variables. We created a new variable (based on the free-text error description) for the
effect of the error (overdose, underdose, unclear, or others, such as an allergic reaction). For two key areas, error
types and overdosing compared with underdosing, we
also compared errors among the most commonly used
opioids (morphine, hydromorphone, fentanyl, meperidine, and oxycodone). We used 2 tests, since results
were not significantly different when using logistic
regression with clustering by facility.
We supplemented the quantitative analyses with qualitative content analysis of the error descriptions and other
information in the reports.9,10 We performed the analysis
in two phases, based on the MEDMARX taxonomy and
review of the medical literature on opioids and errors.
First, we evaluated the errors by type and cause for issues
relatively specific to the characteristics of opioids.
Second, we evaluated the error types that were significantly more common with particular opioids and formulations to better understand potential reasons for these
patterns of errors.
The Johns Hopkins Committee on Human Subjects
approved the use of this deidentified database for
research purposes. Analyses were conducted using
STATA 9.0 (StataCorp LP, College Station, TX).
RESULTS
Error and patient characteristics

From 1998 to 2004, of the 1,082 harmful errors
reported from inpatient care units, 353 (33 percent) were
related only to use of PCA, 37 (3 percent) were related
only to use of epidural or intrathecal catheters, 31 (3 percent) were reported as adverse drug events, and
17 (2 percent) were excluded for other reasons. Therefore,
644 error reports were included in these analyses.
Reports came from 222 facilities (149 of which reported
only one or two errors), during 1999-2004 (90 percent
from 2001 to 2004); 535 (83 percent) were associated with
only temporary harm (NCCMERP Category E). The mean
patient age was 58; 19 of the 583 reports where age was
recorded were in patients younger than 18. Sixty percent
were coded as administration errors, 21 percent were
coded as prescribing, 12 percent as transcription, and
6 percent as dispensing or monitoring. The errors resulted
in overdosing in 53 percent of reports, underdosing in
23 percent, and other adverse effects in 10 percent, such as
allergic reactions due to giving an opioid despite a documented allergy. The effect was unclear in the remaining
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14 percent of cases. Giving naloxone was reported as an
outcome in 22 percent of cases, and in an additional
9 percent, one of the outcomes reported was giving an
antidote, which was not always specified. Although some
of these were diphenhydramine or other treatments for
allergic reactions, many were described as naloxone in
the free-text error descriptions.
There were six reported deaths (1 percent of harmful
error reports). In one case, a dying, frail, elderly woman
with pleural effusions died 2 hours after 10 mg of morphine was administered (the ordered range was 1-3 mg);
in another, a morphine drip with 100 mg in 100 mL (usually used for dying patients and intended to be infused
over 24 hours) was found to be empty after an hour.
Another patient who had undergone hip surgery received
3 mg of morphine intravenously (IV) and became
sedated with respiratory depression; a narcotic antagonist
did not wake the patient, who was treated with BIPAP
but had a do not resuscitate order and subsequently died.
In the other three cases, it is unclear how ill the patient
was. In one, the error description only states that the
patient received 1,050 mg of meperidine and 4 mg hydromorphone IV in a 24-hour period. Another patient
received 6 mg of hydromorphone IV; although the dose
had been intended as 1 mg, it was transcribed as 6 mg
because of misinterpretation of the handwriting. The last
death occurred in a postoperative patient who received
epidural morphine at a dose higher than ordered in addition to intravenous morphine, which had not been
ordered.
Causes of errors

Overall, the most commonly reported primary causes
of errors were communication, knowledge and performance deficits, not following protocols and procedures,
and documentation. Calculation errors (77 percent of
which were errors with administration), computer entry,
dispensing devices, dosage form, or name confusion
were each the primary reported cause in less than 5 percent of reports, and abbreviations, decimal point issues,
and verbal orders were the primary cause in less than
1 percent each. Contributing factors of cross coverage,
shift change, transfers, range orders, and lack of pharmacy support were all reported in less than 2 percent of
cases. Calculation errors were of the administration type
in 77 percent of cases (such as performing mg to mL conversion when calculating an intravenous opioid dose or
making 10-fold errors), but some were errors of converting one opioid to another or using the wrong mg/kg
factor in calculating for a child. There were numerous
examples of products with similar names being mistaken
for each other (eg, Roxicet/Roxanol).
In the qualitative analysis, there were several other
issues identified that were not addressed in the error

taxonomy. Use of opioids with multiple other sedating
medications was an issue in several cases, as was simultaneous use of more than one opioid or route of administration. Several errors were described as due to overly
aggressive treatment of uncontrolled pain, such as
exceeding the appropriate or ordered dosing interval or
using more than one opioid or route. Harm often
occurred after repeated opioid doses over a short period
of time. A few reports were related to conversions from
one opioid or route to another, including one calculation
error and several where the previous medication was not
discontinued with the opioid change. Some descriptions
mentioned not questioning a physician’s order even
when the nurse knew it was incorrect.
Several reports noted not double-checking for errors
when pain was uncontrolled, stating, for example, that a
patient was complaining of severe pain for a period of
time before it was recognized that there was an opioid
omission. Several noted lack of adequate physician
response to uncontrolled pain or other quality issues
such as not prescribing a bowel regimen when starting an
opioid, resulting in constipation. Finally, a number of
errors were related to failure to note medication allergies.
Issues more common with specific drugs or
formulations

Additional characteristics of opioid errors and differences between the most commonly used opioids are
listed in Table 1. Morphine and hydromorphone errors
were significantly more likely to be improper dose/quantity
than other opioids (40 percent and 41 percent vs 31 percent, p ⱕ 0.01). Hydromorphone errors, but not morphine
errors, were significantly more likely to be overdoses than
other opioids (78 percent vs 52 percent, p ⬍ 0.001).
Particularly for hydromorphone, but also for morphine
and sometimes other opioids, harm often occurred
because the initial dose given for a patient was higher
than the recommended range. The pattern of these errors,
both in administration and prescribing, suggests that they
were often due to lack of familiarity with the differences
in potency between hydromorphone and morphine and
between intravenous and oral forms, as the dose given
would have been appropriate for the other situation (such
as 4 mg of hydromorphone as a starting intravenous dose
for an opioid-naïve patient rather than 0.2 mg).
Errors with fentanyl occurred almost exclusively with
transdermal patches. These errors were significantly
more likely to be errors of omission (36 percent vs
15 percent, p ⬍ 0.001) and underdoses (46 percent vs
20 percent, p ⬍ 0.001) than other opioids. A number of
cases were due to not changing patches at the recommended time or not realizing that a patch was on or that
the previous patch had not been removed. Errors with
meperidine were significantly more likely to be wrong
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Table 1. Most commonly reported primary error types and effects, by most commonly prescribed
opioids (n ⫽ 644)
Morphine
(n ⫽ 201),
percent

Hydromorphone
(n ⫽ 102),
percent

Fentanyl
(n ⫽ 90),
percent

Meperidine
(n ⫽ 80),
percent

Oxycodone
(n ⫽ 67),
percent

Other*
(n ⫽ 123),
percent

Improper dose/quantity

40†

41†

29

23

19

19

Omission

13

4

36†

3

24†

15

Prescribing error

11

8

11

15

6

23

Unauthorized/
wrong drug

10

15

4

9

24†

19

Wrong route

3

5

0

34†

0

2

Extra dose

5

6

4

4

3

6

Wrong administration
technique

3

4

3

5

4

2

Drug prepared
incorrectly

2

6

1

1

4

4

Other‡

13

11

12

16

16

10

Overdose

55

78†

47

65†

39

52

Underdose

23

8

46†

6

30

23

Other

12

9

1

19

4

13

Unclear

10

5

6

10

27

12

Opioid
Type of error

Effect of error

*Error reports where none of the five most commonly used opioids were mentioned; most common other products were
acetaminophen/oxycodone, acetaminophen/hydrocodone, methadone, and acetaminophen/codeine. Twenty-two reports had
more than one of these five most commonly used opioids involved in the error.
†
Significantly greater at p ⬍ 0.05 (2 compared with all other opioids; some cells with small numbers). Results were similar when
only the commonly used opioids were included in the comparisons.
‡
Error types reported for ⱕ5 percent of any of the common opioids included wrong dosage form, wrong patient, wrong time,
deteriorated or expired product, and mislabeling.

route errors (34 percent vs 2 percent, p ⬍ 0.001) and
overdoses (65 percent vs 50 percent, p ⬍ 0.005) than
other opioids. These mainly involved meperidine that
was prescribed intramuscularly (IM) but administered IV;
there were only a few cases of this occurring with other
opioids. There were also numerous cases of seizures or
other central nervous system complications related to
meperidine, often with higher-than-recommended total
doses due to repeated administration. In one case, the
patient’s condition was recognized only after a special
meperidine quality team recognized the symptoms.
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Errors with oxycodone were significantly more likely to
be errors of omission (24 percent vs 14 percent, p ⬍ 0.05)
or unauthorized/wrong drug errors (24 percent vs 11 percent, p ⬍ 0.005) than with other drugs. In particular, confusion between sustained-release and immediate-release
versions was commonly noted, with one being given
instead of the other. In a few cases, sustained-release
oxycodone was crushed and given to the patient.
There were also several issues with specific opioid formulations. There were multiple cases of wrong administration of the concentrated opioid solutions frequently
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used in hospice care, such as 20 mg/mL morphine. In
many of these cases, the mg dose was confused with the
mL dose (eg, patient given 5 mL instead of 5 mg, which
would have been 0.25 mL). There were multiple cases of
morphine drips administered over an hour instead of a
24-hour period, such as a 50 mg/50 mL solution that was
administered over an hour rather than at a rate of 1 mg
(or 1 mL) per hour. There were also issues with combinations of opioids with other analgesics, often apparently
related to use of the brand name and not recognizing
the ingredients or doses of the component drugs. In
some cases, patients received a medication included
in the drug that they were allergic to, which was not
recognized because of use of the brand name. In others,
formulations containing acetaminophen were given too
frequently and the patient received more than the recommended daily dose of acetaminophen.
DISCUSSION

In this study of harmful opioid errors from a national,
anonymous reporting system, more than half were
reported as administration errors and an additional 20 percent were related to prescribing. Half of the errors caused
overdoses, many of which required naloxone administration, and about a quarter caused underdosing and uncontrolled pain. Most errors were reported as related to issues
with communication, knowledge, or performance deficits,
not following protocols or documentation. Issues related
to specific opioids included inappropriately high starting
doses, particularly with hydromorphone but also with
morphine, mostly due to administration errors; administering meperidine IV rather than IM; incorrectly changing
fentanyl patches; and confusing sustained-release and
immediate-release preparations, particularly with oxycodone. Issues with specific formulations included confusion about ingredients in combination products including
opioids and other analgesics.
Several previous studies have evaluated opioid errors
from different perspectives. A medical record review of
22 opioid overdoses requiring naloxone found that only
64 percent were due to an apparent error in prescribing,
administration, or compounding, and 18 percent
involved more than one opioid.6 Evaluating errors
through retrospective medical review may yield different
information: few of these overdoses were reported as
incident reports or adverse drug reactions. Much of the
information on errors and causes available through
reporting systems is usually not documented in medical
records, and opioid overdoses may be difficult to distinguish from other clinical causes of patient decompensation. In another series of 43 hospitalized patients who
received naloxone for suspected overdose, only 65 percent had rapid improvement of symptoms and were
defined as an overdose in an independent medical record

evaluation by two investigators. Pulmonary, neurologic,
and other causes were frequently misdiagnosed as opioid
overdoses.7
A study of clinically significant prescribing errors identified through pharmacist screening11 found that opioids
had the highest percentage (92 percent compared with
64 percent overall) considered to be likely or possibly
preventable with computerized order entry. Prescribing
errors due to lack of knowledge or easy reference to dosing recommendations, miscalculations, or conversion to
different opioids or formulations might all be preventable
with computerized systems. Underdosing errors (such as
not treating uncontrolled pain), as well as the majority of
errors that we identified due to administration, may be
difficult to address with this approach. Errors of omission
or underdosing involving opioids may be more likely to
be reported than errors associated with many other drug
classes, as the clinician can often observe the direct consequence–uncontrolled pain.
Researching errors with anonymous reporting systems
data has many advantages but also has limitations, particularly the inability to evaluate data validity and issues
with both underreporting and overreporting. Although
MEDMARX is an anonymous reporting database,
reporters may be less willing to enter errors associated
with serious harm or death (or these may be addressed as
sentinel events in their hospitals), and the proportion of
these errors in the database may therefore be artificially
low. Since we cannot describe the frequency and patterns of opioid use with these data, our results cannot be
used to determine the relative safety of one opioid compared with another. Although the relative frequency of
types of errors for different types of opioids is affected by
how they are used, we were able to confirm specific
issues through qualitative review of the brief error
descriptions.
Our results identify potentially important issues with
specific opioids and formulations, in addition to general
safety concerns. Reducing the frequency of inappropriately high doses, particularly with hydromorphone but
also with other opioids, might be helped by computerized
order entry and availability of appropriate quantities in
intravenous unit doses. Confusion between the abbreviations “IM” vs “IV,” no suffix vs “SR” (sustained-release),
and similar brand names and combination medications
might be helped by clearer prescribing or medication
documentation systems. Use of morphine infusions and
concentrated morphine solutions may require special
attention and care, such as writing out doses in both mg
and mL. Our results also underscore the importance of
considering errors as a potential etiology when patients
are sedated or do not appear to be responding to prescribed opioids. Finally, educational and safety programs
and practice guidelines should include information
designed to address these types of errors.
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Objective: This study aimed to analyze illicit drug use
of participants in a methadone treatment program in
relation to methadone dose, counseling, and retention.
Methods: This was a longitudinal study of a cohort of
204 heroin-dependent subjects admitted for the first time
to a methadone program in Stockholm. The patients were
admitted between 1995 and mid-2000 and were followed
until December 2000 or discharge. Up to June 11, 1998,
individual psychosocial counseling was provided; after
this date individual counseling was replaced with group
counseling. Clinical data were collected from patient
records and from a laboratory database. Rates of drugpositive urine analyses during different time periods were
measured.
Results: The mean observation time was 2.5 years
for all patients. The one-year retention rate was 84 percent, and the two-year rate was 65 percent, with no
major differences between the two counseling groups.
Almost all patients relapsed to illicit drug use.
Discharged patients had a significantly higher rate of
positive urine samples (21 percent versus 9 percent)
than patients who remained in treatment. Also, low
methadone dose and younger age predicted discharge
from treatment.
Conclusion: The frequent urine monitoring showed
that illicit drug use was rather common, even in a program with structured psychosocial interventions,
although it was lower than in other studies. This testing
policy can be used for early identification of patients at
risk for drop-out or discharge who should be offered complementary interventions.
Key words: methadone maintenance treatment, urine
samples, drug abuse patterns, discharge, drug abuse,
methadone dose

Methadone maintenance treatment (MMT), generally
used in combination with psychosocial services, is a welldocumented treatment for opiate addicts. It offers a number of reported positive effects, such as reduced opiate
and other illicit drug use,1,2 decreased risk for needle
sharing and HIV transmission,1,3-5 reduced risk of premature death,6 reduced criminal behavior,7 improved quality
of life,8 social rehabilitation, and reduced costs for society.1,2,5,9,10 Illicit drug use is one of the most common reasons for clients leaving MMT prematurely11 and is related
to the methadone dose12 and level of psychosocial services1,13 provided. Moolchan and Hoffmann14 proposed a
four-phase model with successively decreasing treatment
interventions in relation to increased performance. The
question of whether the impact of group-based counseling differs from that of individual counseling warrants
study.
Information about illicit drug use during MMT can be
obtained through interviews alone1,15 or in combination
with urine drug screening.16,17 However, the validity of
interview data is uncertain, as patient reports may be
influenced by recall difficulties and perceived risk of negative sanctions if illicit drug use is exposed.18,19 Magura
and Lipton20 concluded that urinalysis is the most objective measure for evaluating patients illicit drug use, as
well as for making clinical decisions during treatment.
Studies employing data from both interviews and urine
testing have focused on changes in illicit drug use during
treatment periods shorter than one year.16,17
The Methadone Maintenance Treatment Programmes
(MMTP) in Sweden were regulated by the National Board
of Health and Welfare,21 in accordance with Dole and
Nyswanders initial model, until January 2005. The national
goal of a drug-free society led to close scrutiny of MMTP,
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and the maximum number of patients allowed in the
treatment programs at the same time was limited (500
patients 1994 through 1996,22 600 patients 1997 through
1998,23 800 patients 1999 through 2003,24 and 1200 in
200425). The inclusion criteria were a minimum of four
years of addiction involving compulsive intravenous opiate use, an age of at least 20 years, failed individual rehabilitation by drug-free treatment, absence of advanced
polydrug use, and the patients free choice to enter the
program.21 The two-year retention rate was 80 percent for
all 655 patients in MMTP in Sweden until 1993, which is
markedly higher than in most other reported studies.26
The Stockholm MMTP expanded from 100 patients in
1988 to 271 patients in 1994, to 310 patients in 2000. After
detoxification, MMT was initiated in ward or at the outpatient clinic and, at least during the following three
months, supervised daily intake of methadone and routine urine sampling were obligatory. Approximately
every second urine specimen was selected for laboratory
analysis. The methadone dose was increased for all
patientsup to 50 to 60 mgduring the first three
months; after this point doses were individually adjusted
(usually increased) if a patient reported withdrawal
symptoms and/or if the plasma methadone concentration
was lower than 200 to 400 ng/ml.27 If the patient used
illicit drugs, a drug-free period of four weeks was
demanded before dose adjustment. A positive urine sample resulted in daily testing until a negative sample was
produced. If the rehabilitation progressed positively,
urine sampling became more infrequent (usually two to
four times a month), take-home doses were allowed, and
psychosocial services were gradually decreased.
Decisions regarding involuntary discharge were made
after discussion and evaluation of the patients treatment
performance and potential to benefit from further treatment. The criteria for inevitable involuntary discharge
were threat of violence, criminal acts leading to a prison
sentence, drug dealing, providing or smuggling narcotic
substances and/or methadone, tampering with a urine
specimen, and, from 1997 on, not taking methadone
according to prescription.
MMTP thus made use of frequent monitoring of illicit
drug use through urine testing. The existence of welldocumented data about urine test results, methadone
doses, and discharges dating back to 1995 permitted a
more detailed analysis of illicit drug use during MMT than
reported in other studies, and this is the rationale for this
report. The aim of this study was to analyze the following:
 frequency and patterns of illicit drug use and its
relation to gender and methadone dose;
 whether discharged patients have different patterns of illicit drug use than those remaining in
treatment, especially early in treatment;
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 whether initial individual or group counseling is
related to illicit drug use, methadone dose, and
retention; and
 the roles of illicit drug use and age at discharge.
The study was approved by the Research Ethical
Committee at Karolinska Institutet on November 5, 2001
(Dnr: 01-310).
M ET H O D S

During the period from January 1, 1995, to June 30,
2000, 225 heroin-dependent subjects with no prior experience with MMT were admitted to MMTP. This study is
based on 204 of these patients, as 21 were excluded
because of transfer to another MMTP (six subjects), lack
of urinalysis results (four), or no participation in The
New Team (11 subjects). The subjects were followed
until December 31, 2000. The observation period ranged
from six months to six years.
The psychosocial intervention was based on structured
individual counseling (here referred to as The Old Team)
until June 1998, when a more structured group treatment
program was introduced (here referred to as The New
Team) based on Moolchan and Hoffmans14 model, with
mandatory activities for about 15 hours each week during
the first three months or until negative urine samples were
obtained. After this first treatment phase, patients were
transferred to one of four other outpatient clinics for continued treatment based on individual counseling, urine screening, and cooperation with the social service agencies.
D at a c o llec t io n

Information about illicit drug use was obtained from
the laboratory database. The exception was alcohol consumption, regarding which we lacked sufficiently
detailed information. The urine samples were analyzed
using routine immunochemical screening methods for
methadone, opiates, benzodiazepines, amphetamines,
cocaine, cannabis, barbiturates, LSD, and propoxyphene.
Confirmation analyses by gas chromatography and mass
spectrometry were undertaken if a positive screening
result was refuted by the patient; these tests were performed in about 10 percent of all positive cases. The
number of urine samples analyzed per person was 122
during the first year and decreased successively over time
to 55 during the fifth year for patients with at least four
years of treatment. Positive test results were grouped into
relapse periods, each consisting of one or more sequential positive results and ending with the first negative
result. All data concerning time in treatment, methadone
dose, reasons for discharge, and patient characteristics
were abstracted from patient records.
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S tatistic al analysis

This study includes nearly all first-time patients
admitted to MMTP during the study period. The power
is 100 percent when we look at illicit drug use in relation to treatment status, but power has not been calculated for other analyses, as the numbers of patients are
too low in the subgroups. Statistical analysis of illicit
drug use during different periods after entry into MMTP
was performed for all positive urine samples combined
and separately for opiates, amphetamines, benzodiazepines, and cannabis. The differences were analyzed
by c2 test. Results were considered significant for p <
0.05. Poisson regression was used to adjust for differences in follow-up time among subjects when calculating the number of relapse periods in relation to time at
risk (time with drug abuse excluded). The incidence
rate (number of relapse periods per person and year)
was calculated as the total number of relapses divided
by the total time in treatment for all persons during relevant time periods. 28 The relationships between illicit
drug use and methadone dose, gender, age, and initial
psychosocial treatment were compared for subjects who
were in treatment on December 31, 2000, and for those
who were discharged before the end of the study period. The Wilcoxon signed-rank test and Spearman rankorder correlations were calculated for bivariate correlations. The last adjusted methadone dose before three
and six months in treatment, at one year, at 435 days
(representing the median time in treatment for the 84
discharged patients), and each following year were
compared between the patients in treatment and those
who were discharged. The relative risk for relapse to
drug use for the discharged patients in comparison to
those in treatment was calculated from the incidence of
relapse periods for each group. SAS software packet 9.0
was used for data analysis.
R E S UL T S
Subjects

The study cohort comprised 147 men (72 percent) and
57 women (28 percent). The median age at admission
was 36 years (range of 21 to 66 years) for the men and 34
years (range of 24 to 50 years) for the women. The majority (54 percent) of patients had nine years or less of
schooling, and only 5 percent had studied at a university.
All patients had been detoxified in inpatient care at least
once, and 40 percent more than 10 times. The mean
number of prior residential treatment episodes was 2.4.
At admission, 74 percent of patients were unemployed,
22 percent were receiving disability pension or were sicklisted, and 4 percent were employed, self-employed, or students. The mean number of years of intravenous opiate

use was 11, and use of other illicit drugs had usually
occurred for several years.
M ean observation time and retention

Of the 204 patients, 120 patients (89 men, 31 women)
remained in treatment and were followed until December
31, 2000, and 84 patients (58 men, 26 women) were followed
until discharge. The mean time in treatment was 869 days
(2.4 years) for all patients, 1,084 days (3 years) for patients
who remained in treatment, and 561 days (1.5 years) for discharged patients. Two patients were discharged during the
first three months. The one-year retention rate was 84 percent. The discharged patients were significantly younger
(median age of 33 years; p < 0.05) than the patients who
remained in treatment (median age of 37 years).
R esults from urine screening

Illicit drug use was detected at least once in 13 percent
(5,666) of 45,431 analyzed urine samples, corresponding
to 3 percent of all 231,073 drug analyses (some tests did
not involve all nine substances). Discharged patients had
a significantly higher rate of positive urine samples (21
percent versus 9 percent) than patients who remained in
treatment. Only nine of all 204 patients had no positive
tests. Of all positive urine samples, 50 percent were positive for opiates, 49 percent for benzodiazepines, 16 percent for amphetamines, 8 percent for cannabis, and 2
percent for cocaine. There was no gender difference.
Illic it drug use aft er ent ry

The total number of relapse periods was higher for those
who were discharged during all time periods. During the
first three months, 51 percent (104 patients) of all 204
patients relapsed at least once; this value represents 47 percent (56) of the 120 patients in treatment and 57 percent
(48) of the 84 discharged patients, resulting in a nonsignificant difference (p = 0.14). Figure 1 shows that 78 percent
(81) of the 104 patients had at least one urine sample positive for opiates; 43 percent (45) had taken benzodiazepines, 20 percent (21) amphetamines, 9 percent (9)
cannabis, and only 2 percent cocaine. Illicit use of amphetamines was significantly more frequent in the discharged
group (31 percent, or 15 patients) than among those who
remained in treatment (11 percent, or six patients; p < 0.01).
About 12 percent (24) of the 204 patients left urine
samples that were positive for both opiates and benzodiazepines, but there was no significant relationship
between these results and discharge (p = 0.35). The mean
number of relapse periods per person during the first
three months of treatment was 4.6 for discharged
patients, compared to 3.4 per person and year among
patients in treatment at the end of the observation period
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Figure 1. Percent of patients with relapse (n = 104) to various drugs during the first three months of treatment.

(p = 0.02); in this area there was a statistically significant difference for men (p = 0.04) but not for women. Discharged
patients also had significantly more relapse periods per person and year during the first six months and each year
thereafter ( up to and including the third to fourth years:
p < 0.0001; fourth to fifth years: p = 0.05) (Table 1).
The overall relative risk for illicit drug use for patients who
were discharged was 2.3 (95 percent CI 2.0 to 2.4) in comparison to those who remained in treatment; for men the risk
was 2.2 (95 percent CI 2.0 to 2.4) and for women 2.9 (95 percent CI 2.5 to 3.5). The relapse rate among discharged
patients decreased with longer treatment periods for both
groups with regard to opiates, cannabis, and amphetamines,
but not for benzodiazepines (Table 2).
M ethado ne do se in relatio n to relapse
with o piates and retentio n

The rate of relapse to opiates during the observation period was negatively associated at the last adjusted methadone
dose (r = -0.22; p < 0.05) and also at 435 days of treatment
(r = -0.19; p < 0.05). The mean last adjusted dose was significantly lower for discharged patients than for those who
remained in treatment: 63 versus 67 mg at three months (p <
0.05), 70 versus 76 mg at six months (p < 0.0001), 75 versus
84 mg at one year (p < 0.0001), and 81 versus 87 mg at two
years of treatment (p < 0.05).
Asso ciatio n between co unseling, illicit drug use,
and m ethado ne do se

Of the 204 patients, 131 (93 men and 38 women) were
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admitted to The Old Team (through June 11, 1998) and
73 (54 men and 19 women) to The New Team (from June
12, 1998, to June 30, 2000). Overall, men and women
from The Old Team had significantly more relapse periods than those from The New Team for the first two years
of treatment (p < 0.0001). The number of relapse periods
per person per year for patients in The Old Team was 5.9,
versus 4.4 for patients in The New Team, and 8.4 versus
7.3 for discharged patients from the two teams, respectively. The last methadone dose before the end of the first
year of treatment was significantly higher in The New
Team than in The Old Team (83 mg versus 77 mg; p =
0.0052), especially among men (83 mg versus 75 mg; p =
0.0006), which may account for some of these differences. The one- and two-year retention rates were 85 and
66 percent in The Old Team and 83 and 63 percent in
The New Team.
R easo ns fo r invo luntary disc harge

Thirty-eight of the 84 involuntarily discharged
patients (45 percent) were discharged because of illicit drug use, mostly in combination with some other
discharge criteria. They had an average of 7.1 relapse
periods per person per year, versus 6.6 for those who
were discharged for other reasons (p = 0.23). About 30
percent of the discharged patients were womenthe
same proportion of females as in the entire study population. The proportion of discharged patients
declined with age; 55 percent of patients £ 30 years of
age were discharged, versus 23 percent of patients ³
41 years of age.
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Table 1. Number of relapse periods per person and year among patients
who remained in treatment (Tx) or were discharged (Dis)
Time in treatment
0 to 6 months
Observation
period

6 to 12 months

1 to 2 years

2 to 3 years

3 to 4 years

4 to 5 years

5 to 6
years

Tx
Dis
Tx
Dis
Tx
Dis
Tx
Dis
Tx
Dis
Tx
Dis
Tx
(n = 1) (n = 14) (n = 14) (n = 20) (n = 25) (n = 29) (n = 24) (n = 10) (n = 25) (n = 7) (n = 13) (n = 4) (n = 18)

0 to 6
months
6 to 12
months
1 to 2
years

2.0

8.8

3.6

6.5

2.5

3.9

4.4

6.0

4.6

5.4

2.9

5.0

3.0

3.6

7.8

4.4

6.0

3.2

7.6

2.8

4.9

4.9

7.5

3.1

6.0

8.8

2.5

7.4

3.9

8.0

2.7

5.3

4.2

3.0

6.6

2.0

6.6

3.9

8.0

3.3

2.2

6.9

1.6

7.8

2.3

1.7

4.3

2.2

2 to 3
years
3 to 4
years
4 to 5
years
5 to 6
years

1.3

D IS CUS S IO N

No other reports seem to exist about MMT programs utilizing such frequent urine analyses. Most of the patients left
at least one positive urine sample, and almost all patients
relapsed to opiates, but of the total taken only 13 percent of
the urine samples were positive. In a study by Saxon et
al.,29 40 percent of urine samples collected weekly during
an 18-month period were positive for opiates; about 38 percent were positive for cocaine, 7 percent for benzodiazepines, and about 30 percent each for propoxyphene,
barbiturates, and amphetamines. These percentages are
much higher than in our study, but the mean methadone
dose was lower in the Saxon et al. study. It was expected
that discharged patients would have a significantly higher
rate of positive urine samples than patients who remained
in treatment (21 percent versus 9 percent), as this is a common reason for discharge. At the same time, the analyses
show that patients with (even repeated) illicit drug use during treatment can stay in treatment after an overall assessment of their situation. This is contrary to a belief expressed
in a sometimes polarized discussion of MMT in Sweden
and in the past has been seen as controversial.

The policy of urine screening remained unchanged. A
limitation of the study is the decreasing number of urine
specimens with time in treatment.30 We do not know
whether we would have found a higher level of drug use
with more frequent urine testing or with complementary
self-reports. A combination of the two methods is considered to be more effective than either method used
alone.31-33 The 120 patients in treatment at the end of the
study period had begun treatment with histories of significantly less drug abuse, and their lower rates of abuse
persisted during all observation periods in comparison to
the 84 discharged patients. Although relapses occurred
late in treatment as in other studies,1 the relapse periods
decreased with time in treatment.1,34 Patients yielding the
most frequent positive urine samples were discharged
first, as in the study by Morral et al.17 All but two patients
remained in treatment during the first three months. This
differs from several other studies where about 30 percent,
if not more, left treatment during this period.35-38 The high
retention rate seen in this study may be related to strict
admission criteria, a long admission procedure including
social and medical treatment planning, and time spent on
a waiting list; this combination of factors has probably led

Journal of Opioid Management 3:1 n January/February 2007

31

Table 2. Number of relapse periods per person and year to specific drugs among patients
who remained in treatment (Tx) or were discharged (Dis)
Time in treatment (years)
0 to 1
Type of drug

1 to 2

Tx (n = 15)

Dis (n = 34)

Tx (n = 25)

Dis (n = 29)

Tx (n = 24)

Dis (n = 10)

Opiates

2.8

5.0

2.0

4.0

1.5

3.5

Benzodiazepines

1.1

3.4

2.0

4.0

1.5

4.1

Cannabis

0.0

0.7

0.0

0.3

0.0

0.2

Amphetamines

0.8

1.9

1.3

1.8

0.5

1.5

to priority being given to subjects with higher motivation,
as well as to a high perceived risk of involuntary discharge following positive urine tests. The retention rate
could also be related to methadone dose, medical or psychosocial treatment, and social interventions such as the
availability of lodging in a boarding house.
The patients often used benzodiazepines, a finding
reported in other studies.39,40 This was more common in
the discharged group and may be due to a generally
more dysfunctional life,39 a greater need to reduce withdrawal from or enhance the effect of the primary drug,41
and/or benzodiazepine dependence.42 Amphetamine use
was significantly related to discharge even during the first
three months, especially for men. Bykvist,43 in a study of
polydrug use among Swedish drug abusers in the early
1980s, found that amphetamines and cannabis were the
most common second-choice drugs for drug users whose
primary drugs were opiates (benzodiazepines were not
included in the study). The discharged patients were
about six times more likely to use cannabis during treatment than those who remained in treatment. We found a
negative relationship between methadone dose and opiate relapse, which corresponds with earlier research.1,44-46
The discharged patients had lower methadone doses,
possibly due to a delayed increase in methadone dose
because of illicit drug abuse, leaving treatment because
of withdrawal symptoms, or dissatisfaction with the
methadone dose level. Hiltunen et al.27 found that dissatisfied patients who received a dose increase stopped
their illicit drug use. This poses the question of whether
the schedules for reaching stabilization levels and the
policy for adjusting methadone doses were sufficiently
adapted to individual needs. We also must question
whether a delayed dose increase due to positive urine
tests increased the risk of relapse and involuntary discharge. The lower relapse rate among the patients in The
32

2 to 3

New Team compared to patients in The Old Team is
probably partly due to significantly higher methadone
doses during the first year, but it could also be due to the
stricter deterrent policy of discharge after two positive
urine samples. During the first three months, the levels of
attendance and counseling were high in both teams, and
we feel these are important predictors of treatment retention.38 Åberg et al.47 reported that Swedish methadone
patients considered psychosocial interventions very
important. No differences in retention rates were
observed between the two teams, which suggests that the
level of counseling in both teams contributed equally
well to retention. Illicit drug use was the most frequent
administrative reason for discharge, which corresponds
to the results of other Swedish studies.26,48 In other countries, loss of contact, loitering, noncompliance with program rules, voluntary drop-out, arrest, and incarceration
seem to be more common reasons for discharge1,37,49;
these outcomes may be explained by different program
policies.
CONCLUS ION

The generality of this study is limited with regard to
methadone programs with less restrictive admission criteria. Although the subjects in this study had long histories
of drug abuse, the retention rates were high. Almost all
patients relapsed into illicit drug use at least once, but the
proportion of positive urine tests was low, although comparisons with other programs are difficult due to their lower
rates of urine testing. Illicit drug use decreased during the
follow-up period but was the most frequent reason for
discharge. Methadone dose was related to illicit drug use
and discharge, and there is some question as to whether
the policy of not increasing the methadone dose in patients
with a positive urine sample contributed to further relapse
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and involuntary discharge. Further research is needed to
identify factors that reduce the risk for illicit drug use during treatment and to develop ways of using this knowledge to improve treatment and to better adapt it to individual needs.
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AB S T R ACT

Background: Psychopathology (depression, anxiety,
somatization disorder) and substance abuse (opioid misuse and illicit drug use) are common in patients with
chronic pain and present problems for public health and
clinical management. Despite a body of literature describing various methods for identifying psychopathology, opioid misuse, and illicit drug use in chronic pain patients,
the relationship between psychopathologies, substance
abuse, and chronic pain has not been well characterized.
Methods: This report describes a total of 500 consecutive pain patients prescribed and receiving stable doses of
opioids. The patients were evaluated for psychopathology,
opioid abuse, and illicit drug use during the course of regular pain management treatment. The relationships
between psychopathology and drug abuse and/or illicit
drug use in chronic pain patients were examined, and
psychological evaluation for depression, anxiety, and
somatization disorder was performed.
Results: Depression, anxiety, and somatization disorder were documented in 59, 64, and 30 percent of chronic pain patients, respectively. Drug abuse was significantly higher in patients with depression as compared to
patients without depression (12 percent with depression
versus 5 percent without). Current illicit drug use was
higher in women with depression (22 percent) than
women without depression (14 percent) and in men with
or without depression (12 percent). Current illicit drug
use was also higher in men with somatization disorder
(22 percent) than men without (9 percent).
Conclusion: This study demonstrated that the presence of psychological features of depression and somatization disorder may be markers of substance abuse
diathesis in chronic pain patients.
Key words: psychopathology, substance abuse, opioid

abuse, illicit drug use, MCMI, P3, DSM-IV-TR, endophenotype
INT R OD UCT ION

Pain is defined as both a physiological sensation and a
psychological condition or state.1 Thus, the neural event
of pain is in many ways inextricable from the psychological or phenomenal experience of pain.2 Chronic pain in
particular manifests a psychological constellation of cognitive, emotional, and behavioral characteristics.3 There is
extensive literature associating chronic pain and psychological disorders.2-28 Numerous studies have shown that a
significant proportion of pain patients present with
depression, anxiety, and somatization disorder, either
alone or in combination.4-28 In studies that have evaluated
chronic pain patients, the comorbidity of major depression ranged from 15 percent to 56 percent, significantly
higher than the occurrence of major depression within
the general (i.e., nonchronic pain) population, which
ranged from 5 percent to 10 percent. Similarly, the occurrence of somatization disorder ranged from 20 percent to
31 percent in chronic pain patients, compared to 1 percent to 4 percent in the general population. Thus, it
becomes evident that 1) psychological factors are reciprocally interactive in the initiation and expression of the
pathology of chronic pain; 2) unrecognized and untreated psychopathology may increase pain intensity, disability, and exacerbation of environmental influences; 3) this
reflects the truly biopsychosocial dimensionality of
chronic pain, and, therefore, 4) such dimensions must be
considered in any meaningful paradigm for chronic pain
management.5-8
A considerable amount of research has been devoted
to profiling the psychological and behavioral characteristics of chronic pain patients in an attempt to accurately
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identify strategies and tactics of effective co-management
of psychological and physical symptoms and the combined effects of disability (e.g., anxiety has been shown
to decrease patients pain threshold and tolerance, and
both anxiety and depression have been associated with
magnification of medical symptoms).10,11,23 Yet a persistent problem is the overuse/abuse of both prescription
drugs and illicit agents in this patient population. Surveys
have shown that persons with a history of at least one
major depressive episode within the past year were significantly more likely to have used illicit drugs during that
time period compared to those persons without a major
depressive episode (28.8 percent versus 13.8 percent),
and substance dependence or abuse was more prevalent
among persons with a major depressive episode than
among nondepressed persons (22.0 percent versus 8.6
percent). Similarly, serious psychological distress was
highly correlated with substance dependence or abuse:
21.3 percent (4.6 million) of adults with serious psychological distress were shown to be dependent on or to
have abused alcohol or illicit drugs in 2004, as compared
to only 7.9 percent of adults without serious psychological
distress. Similarly, the risk and prevalence of substance
abuse has been associated with pre- and comorbidity of
psychological disorders in patient populations receiving
controlled substances.29-35 Regier et al.34 demonstrated
that patients with a lifetime mental disorder present with
more than twice the risk of having an alcohol disorder
and over four times the risk of having (another) substance abuse disorder. Webster and Webster29 have
shown that depression is a risk factor for opioid abuse (as
ascertained by the Opioid Risk Tool), although Ives et
al.36 failed to reveal a direct correlation between depression and opioid misuse.
The potential magnitude of this problem becomes evident when one considers that, according to the 2004
National Survey on Drug Use and Health, there were 35.1
million (14.7 percent) persons aged 12 or older who had
had at least one major depressive episode in their lifetime. Of these, 19.3 million persons (8.1 percent of the
population) had had a major depressive episode in the
past 12 months, including 2.2 million youths (aged 12 to
17) and 17.1 million adults (aged 18 or older). This survey
also estimated the prevalence of serious psychological
distress, defined as a high level of distress due to any
type of mental problem. In 2004, there were 21.4 million
adults with serious psychological distress, representing
9.9 percent of all adults.37
Despite the noted increase in the prevalence of pain,
psychological, and substance abuse disorders and the
growing body of evidence to support the comorbidity
(and putative relationship) of these disorders, there is
sparse literature addressing the viability of psychological
factors as predictors of opioid abuse and/or illicit drug
use in chronic pain patients. Controlled substance abuse
90

among chronic pain patients is common. The prevalence
of prescription drug overuse and abuse has been reported to be between 9 and 41 percent for patients receiving
opioids for chronic pain. This is particularly significant,
given that as many as 90 percent of patients in pain management settings receive opioids for chronic pain.38-47
Recently, we have evaluated multiple variables that
may be useful in identifying controlled substance abuse
and illicit drug use in chronic pain patients.38 Our work
has revealed that pain resulting from motor vehicle accidents, involvement of multiple painful sites, and a past
history of illicit drug use were all significant risk factors.
In addition to these variables, Ives et al.36 identified past
cocaine abuse, drug or DUI conviction, and past alcohol
abuse as predictors of misuse.
In light of the fact that drug use represents a significant
epidemiological problem, compounds the impact of
chronic pain and psychological conditions, and considerably complicates (if not impedes) effective care, tactics
for the detection and reduction/prevention of continued
drug misuse/abuse assume an important place in the initiation of therapeutic intervention. Multiple investigators
have described screening instruments to detect opioid
abuse or misuse in chronic pain patients.38,45,48-57
However, most of the screening instruments currently in
use have not included or accounted for psychological
variables.
Our earlier work evaluated depression as a variable.38
However, our study was limited in that it did not consider
the broader effects of pain and comorbid psychopathologies as part of a spectrum disorder (or disorder continuum), and therefore did not examine patterns or the role
of anxiety and somatization disorder as covariables in
drug misuse/abuse in chronic pain patients. The hypothesis that chronic pain and these disorders may be covariant is strengthened by the findings of Dersh et al.,11
according to which chronic pain patients were 10.2 times
more likely than persons in the general population to
have a major Axis I psychiatric disorder. The Dersh et
al.11 evaluation of Axis I disorders included drug abuse
and alcohol abuse/dependence, as well as major depression, dysthymia, any anxiety disorder, and panic disorder. Their study showed that drug abuse and dependence were present in 10.7 percent of the patients. There
was a correlation between the occurrence of pain and
several types of pathologies classified in the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV-TR),
most notably major depressive disorder, drug abuse/
dependence, and personality disorders, although anxiety
disorders were less frequent than major depressive
disorders.
Therefore, given that pain is by definition both a physiological and psychological event, and considering the
reported relationship between particular Axis I psychological disorders (e.g., depression, anxiety, somatization)
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and substance abuse, we pose the question of whether
determination of psychological presentation (i.e., the
presence of co- and/or premorbid psychological disorder[s]) may have some value toward predicting (or alerting to) the predisposition/sensitivity to substance abuse
in chronic pain patients. Thus, this study investigated the
pattern of depression, anxiety, and somatization disorder
in chronic pain patients who were either misusing opioids or using illicit drugs in an attempt to correlate these
findings and better clarify the value of psychological condition as a predictor of substance abuse among chronic
pain patients in interventional pain management settings.
M ET H O D S

This article reports the results of routine psychological
testing for 500 consecutive patients taking prescribed
opioids for pain management through a private practice
in an interventional pain management setting. All patients
provided valid and informed consent for obtaining information on drug use, random drug testing, and confidential publication of results. Appropriate precautions were
taken to protect the privacy and confidentiality of
patients participating in this evaluation. All patients also
signed agreements that included permission to contact
pharmacies and physicians and to perform random drug
screening. All patients in this study were receiving stable
doses of hydrocodone, oxycodone, methadone, or morphine in pharmacologic support of interventional pain
management techniques. In this way, opioid use constituted supplemental pain management and was not the
mainstay of the treatment protocol. Inclusion criteria for
data evaluation required that patients were willing to participate, were in stable condition, and were in a pain
management program encompassing interventional techniques and opioid drug administration. Exclusion criteria
were defined as an inability to understand the consent,
refusal to sign the consent, refusal to follow the terms of
the agreement, refusal to submit to random drug testing,
and unstable pain control.
Upon inclusion, initial evaluation consisted of monitoring
controlled substance intakewith special focus upon externally provided drugsand documentation of past history of
illicit drug use. History of illicit drug use was determined
from patients reports of such use/activity.
Data collected included information from records,
pharmacies, referring physicians, and all physicians
involved in patient treatment. Data were collected using a
preprinted format including demographic information
and drug history and were compared with all acquired
information.
Rapid urine drug screening (Instant Technologies,
iCup®, Norfolk, VA) was performed on all the patients
participating in the study. The rapid drug screen is a onestep, lateral-flow immunoassay for the simultaneous

detection of up to nine drugs via urinalysis. Each analysis
occupies a separate channel intended for use in the qualitative detection of various drugs.
Psychological evaluation focused on signs and symptoms that were representative of the DSM-IV-TR characterizations of depression, anxiety, and somatization disorder. Psychological status was evaluated by obtaining a
psychological history using a DSM-IV-TR criteria-based
questionnaire, followed by a physician-conducted interview and/or administration of the Millon Clinical
Multiaxial Inventory (MCMI-II or MCMI-III) and/or
administration of the Pain Patient Profile (P-3®).58-60
Evaluation using the DSM-IV-TR criteria-based questionnaire involved multiple questions with content validity
for determinations of clinically relevant features of
depression, anxiety, and somatization disorder.4,58
The MCMI is a 175-question psychological tool that
does not require administration by a psychologist, is
commonly utilized to evaluate psychological involvement in various medical syndromes, and is easily administered in outpatient interventional pain practices.59 The
MCMI evaluates personality disorders and various clinical
syndromes including depression, generalized anxiety,
and somatoform disorder.
The P-3 is a 34-item instrument for briefly assessing
psychological characteristics known to affect the pain
perception and treatment response of pain patients.60 It is
somewhat specifically used to evaluate comorbidity of
depression, anxiety, and somatization in pain patients.
A prospective evaluation of the effectiveness of the
DSM-IV-TR questionnaire, pain management questionnaire, and clinical interview showed these techniques to
reliably assess depression and anxiety in an interventional pain management setting.4 Therefore, diagnostic
impressions of psychological conditions were based on
the results of these tests throughout the (opioid) treatment period.
Substance abuse was operationally defined as occurring 1) when patients received controlled substances
from any place or source other than the prescribing
physician, with the exception of the short-term use of
controlled substances for acute injury/insult and/or emergency, and/or 2) when patients escalated the use of controlled substances beyond the dose(s) and schedule prescribed. Drug trafficking was defined according to the
legal determination as described by statute and in courts
of law. Past history of illicit drug use was based on
patient report/history and/or information afforded by the
patients medical record.
All patients underwent rapid urine drug testing.
Patients were considered positive for current illicit drug
use if one of the monitored illicit drugs (including
cocaine, marijuana [THC], amphetamines, or methamphetamine) was detected by urinalysis, with the qualifying conditions that 1) positive results for the presence of
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Table 1. Demographic characteristics

Age (years)

Male
n = 205 (41 percent)

Female
n = 295 (59 percent)

Total
N = 500

< 45

65 (32 percent)

123 (42 percent*)

188 (38 percent)

45 to 64

121 (59 percent)

133 (45 percent)

254 (51 percent)

19 (9 percent)

39 (13 percent)

58 (11 percent)

25 to 77

21 to 78

21 to 78

49.5* ± 11.1

48.0 ± 13.2

48.6 ± 12.4

<5

44 (22 percent)

78 (26 percent)

122 (24 percent)

5 to 9

60 (29 percent)

81 (28 percent)

141 (28 percent)

101 (49 percent)

136 (46 percent)

237 (47 percent)

1 to 44

1 to 44

1 to 44

11.6* ± 9.2

10.1 ± 7.5

10.7 ± 8.2

Gradual onset

58 (28 percent)

129 (44 percent*)

187 (37 percent)

Motor vehicle accident

38 (19 percent)

62 (21 percent)

100 (20 percent)

Other incident

48 (23 percent)

65 (22 percent)

113 (23 percent)

Work-related injury

61 (30 percent*)

39 (13 percent)

100 (20 percent)

one region

95 (46 percent)

85 (29 percent)

180 (36 percent)

two regions

82 (40 percent)

158 (54 percent*)

240 (48 percent)

three regions

28 (14 percent)

52 (18 percent)

80 (16 percent)

96 (47 percent*)

80 (27 percent)

176 (35 percent)

Third-party

76 (37 percent)

116 (39 percent)

192 (38 percent)

Medicare with/without
third-party support

80 (39 percent*)

74 (25 percent)

154 (31 percent)

Medicare and Medicaid

28 (14 percent)

57 (19 percent)

85 (17 percent)

Medicaid

21 (10 percent)

48 (16 percent)

69 (14 percent)

33 (16 percent)

47 (16 percent)

80 (16 percent)

³ 65
Range
Mean ± SE

Duration of pain (years) ³ 10
Range
Mean ± SE

Mode of onset

Number of regions
involved

History of previous spine surgery

Insurance status

Past history of illicit drug use

* Indicates a significant difference between male and female patients.
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Table 2. Psychological characteristics
Depression

Anxiety

Somatization disorder

Positive

Negative

Positive

Negative

Positive

Negative

Male (n = 205)

111 (54 percent)

94 (46 percent)

119 (58 percent)

86 (42 percent)

55 (27 percent)

150 (73 percent)

Female (n = 295)

185 (63 percent) 110 (37 percent) 200 (69 percent*)

95 (32 percent)

96 (32 percent)

199 (68 percent)

Total (N = 500)

296 (59 percent) 204 (41 percent)

181 (36 percent) 151 (30 percent) 349 (70 percent)

319 (64 percent)

* Indicates a significant difference between male and female patients.

cocaine (and its metabolites) was considered definite by
rapid urine drug screen, and 2) positive identification(s)
of methamphetamine, amphetamine, and/or marijuana
were checked for false positives with a follow-up laboratory evaluation and exclusion of drugs causing false-positive results. For example, tentatively positive THC results
were confirmed with secondary laboratory testing if a
patient was on pantoprazole (Protonix®) or denied using
marijuana. All results confirmed by secondary laboratory
evaluation were considered final.
Data were tabulated using Microsoft Access® 2003,
and SPSS (version 9.0) was used to generate frequency
tables. The c2 statistic was used to determine significant
differences between groups. Fishers exact test was used
post hoc (wherever the expected value was less than
five). Students t-test was used to determine significant
sex-based differences. All results were considered statistically significant at p < 0.05.
RESULTS
P at ient flo w

Data were evaluated for the prevalence of opioid
abuse and illicit drug use in 500 patients. Initially, 566
patients were eligible, but 66 patients refused to participate in the study. All patients were evaluated for opioid
abuse and underwent urinalysis for cocaine, amphetamines, methamphetamine, and marijuana (THC).
Dem o graphic c harac teristic s

Table 1 illustrates the demographic characteristics of
age, duration of pain, mode of onset of pain, number of
body regions involved, history of previous spine surgery,
insurance status, and past history of illicit drug use
among male and female patients.
The proportion of female patients was higher in the
age group of those younger than 45 years (42 percent

versus 32 percent), whereas the proportion of male
patients was higher in the 45-to-64 age group (59 percent
versus 45 percent). Mean age was slightly higher for
males (49.5 years versus 48.0 years).
The duration of pain was evaluated in three groupings: less than five years, five to nine years, and 10 years
or longer. Overall, 75 percent of the patients had had
pain for more than five years, and 47 percent had had
pain for more than 10 years. Mean duration of pain was
longer in males (11.6 years versus 10.1 years).
Thirty-seven percent of patients reported pain to be of
gradual onset without injury. A significantly higher proportion of female patients presented with gradual-onset pain (44
percent versus 28 percent). The study also showed a significantly greater proportion of males than females with workrelated injuries (30 percent versus 13 percent).
The number of body regions involved was different
between males and females. Among males, 46 percent
had involvement of one body region; a greater proportion of females than males presented with involvement of
two or more body regions (72 percent versus 54 percent).
A history of previous spine surgery was present in 35
percent of the patients. Surgery was more common
among males (47 percent versus 27 percent).
Insurance status showed significant differences. A
greater proportion of males than females were covered by
Medicare with or without third-party insurance (39 percent
versus 25 percent). Overall, 38 percent of patients were
covered by third-party insurance, 31 percent were covered
by Medicare with or without third-party supplemental
insurance, 17 percent were covered by Medicare and
Medicaid, and 14 percent were covered by Medicaid only.
A total of 48 percent of patients were covered by Medicare,
and 31 percent had Medicaid coverage.
P sycho lo gical characteristics

Psychological characteristics are illustrated in Table 2.
Overall, depression, anxiety, and somatization disorder
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Table 3. Prevalence of drug abuse and illicit drug use
Male
(n = 205)

Female
(n = 295)

Total
(N = 500)

9 (4.4 percent)

16 (5.4 percent)

25 (5 percent)

(2 percent, 7 percent)

(3 percent, 8 percent)

(3 percent, 7 percent)

12 (6 percent)

9 (3 percent)

21 (4 percent)

(3 percent, 9 percent)

(1 percent, 5 percent)

(2 percent, 6 percent)

20 (10 percent)

26 (9 percent)

46 (9 percent)

(6 percent, 14 percent)

(6 percent, 12 percent)

(7 percent, 12 percent)

15 (7 percent)

39 (13 percent*)

54 (11 percent)

(4 percent, 11 percent)

(9 percent, 17 percent)

(8 percent, 14 percent)

10 (5 percent)

14 (5 percent)

24 (4.8 percent)

(2 percent, 8 percent)

(2 percent, 7 percent)

(3 percent, 7 percent)

2 (1 percent)

9 (3 percent)

11 (2 percent)

(0 percent, 2 percent)

(1 percent, 5 percent)

(1 percent, 4 percent)

25 (12 percent)

55 (19 percent)

80 (16 percent)

(8 percent, 17 percent)

(14 percent, 23 percent)

(13 percent, 19 percent)

Drug abuse
Doctor shopping
95 percent CI
Trafficking
95 percent CI
Total opioid abuse
95 percent CI
Illicit drug use
Marijuana
95 percent CI
Cocaine
95 percent CI
Methamphetamine/amphetamines
95 percent CI
Total illicit drug use
95 percent CI

* Indicates a significant difference between male and female patients.

were documented in 59, 64, and 30 percent, respectively.
A greater proportion of female than male patients were
diagnosed with anxiety (69 percent versus 58 percent).
There were no significant differences noted between
male and female patients with depression or somatization
disorder.

among females and 12 percent among males. Marijuana
use was significantly higher in females than in males (13
percent versus 7 percent).

Opio id abuse/misuse and illicit drug use

Table 4 illustrates drug abuse and illicit drug use characteristics based on psychological diagnosis. There were
no differences in current illicit drug use noted with regard
to depression, anxiety, or somatization disorder.
However, drug abuse was significantly higher in patients
with depression than in those without (12 percent).
Table 5 shows drug abuse and illicit drug use characteristics based on psychological diagnosis and gender.
Current illicit drug use was more frequent in women with
depression than without (22 percent versus 14 percent)
and more prevalent in depressed women than men (22
percent versus 12 percent). Prescription drug abuse was

A past history of illicit drug use was identified by selfreport in 16 percent of patients. Table 3 illustrates drug
abuse and illicit drug use characteristics. A total of 9 percent of patients were either doctor shopping or trafficking in opioids. While there were no significant differences noted between males and females, there was an
insignificant trend among male patients for trafficking
and among female patients for doctor shopping.
Table 3 also illustrates illicit drug use. Overall, the
prevalence of illicit drug use was 16 percent19 percent
94

Drug abuse and illicit drug use characteristics
by psyc ho lo gic al status
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Table 4. Drug abuse and illicit drug use characteristics based on psychological diagnosis
Depression
Yes
(n = 296)

No
(n = 204)

Anxiety
Yes
(n = 319)

Somatization disorder
No
(n = 181)

Yes
(n = 151)

No
(n = 349)

Current illicit
drug use

53 (18 percent)

27 (13 percent)

18 (15 percent)

10 (12 percent)

13 (24 percent)

15 (10 percent)

Drug abuse

35 (12 percent*)

11 (5 percent)

35 (11 percent)

11 (6 percent)

16 (11 percent)

30 (9 percent)

* Indicates significant difference.

also higher in women with depression (11 percent versus
4 percent). Current illicit drug use was highest in males
with somatization disorder (22 percent versus 9 percent
without).
D IS CUS S IO N

This study showed a high prevalence of depression
(59 percent), anxiety (64 percent), and somatization disorder (30 percent) in patients with chronic pain. Female
pain patients presented with comorbid anxiety more
often than male pain patients. Depression was shown to
be a predictor of comorbid substance abuse, with 12 percent of depressed chronic pain patients showing substance abuse, versus 5 percent of pain patients without
depression. Current illicit drug use was shown to be significantly higher in patients with depression than without
and among females as compared to males. In this latter
regard, subset analysis factoring for gender revealed that
22 percent of women with depression were using illicit
drugs. Female patients with depression also showed a
significantly higher prevalence of drug abuse (11 percent
versus 4 percent). In contrast, male patients with somatization disorder showed a significantly higher prevalence
of current illicit drug use compared to male patients without somatization disorder. These results are consistent
with those of other studies that have shown an increased
prevalence of depression, anxiety, somatization, and substance abuse/dependence disorders in chronic pain
patients as compared to the general population.4-28,36,61,62
Furthermore, given the correlation between chronic pain,
patterns of emotional reactivity (to internal and external
environmental stimuli evidenced in the presented psychopathologies), and substance abuse, the findings of the
current study strengthen our previous work, which
demonstrated that other biopsychosocial factors (such as
pain subsequent to motor vehicle accidents, involvement
of multiple anatomic regions, and past history of illicit
drug use) are predictive for substance abuse in chronic
pain patients.38 Although our study did not demonstrate a
clear association between current illicit drug use or drug

abuse and anxiety or somatization disorder in women,
this could be because the clinical testing instruments
used were not sufficiently sensitive to detect such relationships. On the other hand, in regard to illicit drug use
and abuse in the population of pain patients studied
here, anxiety and somatization behaviors may have been
nested within the features of depression.
To date, there is a relative paucity of valid measures that
specifically address the predictive correlation between psychopathological variables and the potential for substance
abuse in chronic pain patients. Of those in existence, most
notable is a preliminary validation of the Opioid Risk Tool, in
which Webster and Webster29 identified five factors
family history of substance abuse, personal history of
substance abuse, age of 45 years or younger, history of
preadolescent sexual abuse, and the presence of particular psychological disorders (i.e., attention deficit disorder,
obsessive-compulsive disorder, unipolar depression or
bipolar disorder, or schizophrenia)as potential risks for
opioid abuse. Most other studies have not focused upon
the role of psychological comorbidity in substance abuse
in chronic pain patients; instead, they have tended to
examine reactivity to and influence of environmental and
circumstantial factors as possible risk predictors.
Chabal et al.45 developed a prescription abuse checklist consisting of five criteriaoverwhelming focus on
opioid issues persisting beyond the third clinic treatment
session; a persistent pattern of early refills; multiple telephone calls or office visits requesting more opioids;
reports of consistent problems associated with the opioid
prescription (including but not limited to lost, spilled,
and/or stolen medications); and opiates obtained from
multiple providers, emergency rooms, or illegal
sourcesthat might be indicative of a high(er) substance
abuse risk. Compton et al.49 identified three items that
were particularly viable in identifying misuse of opioids;
these included belief of addiction by the patient, increasing analgesic dose or frequency, and route of administration preference. Passik et al.50 developed a questionnaire
that was employed among a small group of cancer and
HIV patients to evaluate medication use, present and past
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Table 5. Drug abuse and illicit drug use based on psychological diagnosis and gender
Depression

Current illicit
drug use

Drug abuse

Anxiety

Somatization disorder

Yes

No

Yes

No

Yes

No

Male
(n = 205)

12 percent
(13/111)

12 percent
(12/94)

14 percent
(17/119)

9 percent
(8/86)

22 percent*
(12/55)

9 percent
(13/150)

Female
(n = 295)

22 percent**
(40/185)

14 percent
(15/110)

20 percent
(41/200)

15 percent
(14/95)

18 percent
(17/96)

19 percent
(38/199)

Male
(n = 205)

15 percent
(14/111)

6 percent
(6/94)

11 percent
(13/119)

8 percent
(7/86)

14 percent
(8/55)

8 percent
(12/150)

Female
(n = 295)

11 percent*
(21/185)

4 percent
(5/110)

11 percent
(22/200)

4 percent
(4/95)

8 percent
(8/96)

9 percent
(18/199)

** Indicates significant differences between women with or without depression and men with or without somatization disorder.
** Indicates significant differences between men and women and women with and without depression.

drug use, patients beliefs about addiction risk, and aberrant drug-taking attitudes and behaviors.
Atluri and Sudarshan54 developed a screening tool for
detecting the risk of inappropriate prescription opioid
use in chronic pain patients that identified six clinical criteria: patient focus on procuring opioids, opioid overuse,
other substance use, nonfunctional exaggeration of pain,
and unclear and/or improbable pain etiology. Manchikanti et al.52 evaluated the instrument developed by
Atluri and Sudarshan54 and specifically identified three
primary factors that appeared to reliably predict potential
substance abuse: excessive opiate needs, deception or
lying to obtain controlled substances, and doctor shopping. Holmes et al.56 developed and introduced the Pain
Medicine Questionnaire (PMQ) to assess the risk for opioid medication misuse in chronic pain patients. The PMQ
is a 26-item questionnaire that evaluates various dimensions of chronic pain and attempts to isolate pain-related
variables and factors that may suggest abuse liability.
Savage57 suggested that opioid addiction and/or its
potential might be reflected or revealed through behaviors such as an unwillingness to taper opioids or try alternate pain treatments, decreased levels of function despite
seemingly appropriate analgesia, and frequent requests
for medication refills before renewal is due.
Clearly, the relationship between psychological
state/condition (e.g., the presence or absence of psychopathology, as either directly indicated [as by Webster
and Webster29] or implied through patterns of reactivity,
behaviors, etc.), chronic pain, and the potential for substance abuse is strong, and we concur with the opinion
raised in several studies that this reflects a biological basis
for the comorbidity of certain psychopathologies (including substance abuse disorders) and chronic pain.29,58-60,62
This thesis is fortified by the demonstrated co-involvement of several neuropharmacologic systems (e.g., serotonin, norepinephrine, dopamine, glutamate, gonadal
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steroids) and anatomical structures (namely the thalamocortico-limbic pathway) common to these disorders.64,65
It may be that the neural and/or glial chemistry, microand macrostructural anatomy of brain regions that are
involved in mediating intero- and exteroceptive sensory
(i.e., noxious) input, and the associative and emotive
aspects of reinforcement and/or reward are disrupted or
dysfunctional.66 Underlying these neural (and possibly
glial) phenotypic variations might be genetic variations
that could potentially induce pleiotropic effects upon
several substrates of neural and/or glial function (e.g.,
alterations in transmitter, receptor, and/or effector-signaling molecule synthesis or expression; expression of variant membrane constituents, including differentially sensitive ionic channels; etc.) to alter the pattern(s) of activity
at brain loci that are involved in establishing common
neural bases that predispose one to (or directly subserve) chronic pain, depression, somatization, and substance abuse.67 Recent studies have shown that these loci
include (but are not limited to) the parabrachial nucleus,
amygdala, nucleus accumbens, and cingulate and frontal
cortices as target zones of ascending sensory and internal
associative/regulatory pathways.68 The affective components operative in chronic pain (i.e., pain as protracted
disease process and illness, affective pain) are akin to
those of mood disorder and somatic sensitization.69
Particular individuals are predisposed to the development of neural sensitization within these pathways as a
consequence of overreactivity to insult and trauma,
inflammation, or aberrant response to environmental
input. The overexpression of neural substrates that subserve algesia or distress, together with a suppression or
underexpression of pain-modulating, reinforcement, and
reward substrates, might induce pathologic patterns of
sensory hyperreactivity, altered cognitive processing and
emotional responses, and loss of impulse control. In this
way, persistent pain, psychopathology, and substance
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abuse may be correlated and reflect related mechanistic
processes.70-73 As Koob and Le Moal74 note, persistent
pain involves sensitization . . . that is defined by
enhanced responsiveness to incoming signals . . . in the
peripheral and central nervous system . . . . [A]ddiction
also can be considered a type of chronic pain syndrome
characterized by emotional pain, dysphoria . . . and interpersonal difficulties . . . . Drugs can be . . . self-medication for such pain.
Chromosomal quantitative trait loci (QTL) that affect
neural phenotypes relevant to types of pain and certain
psychopathologies including substance abuse have
recently been identified. 75-77 These QTLs can either
operate singly or multiply to affect particular phenotypes. Most surely, the phenotypes for pain, psychopathology, and substance abuse are multifactorial;
therefore, it is likely that such QTLs establish a probabilistic basis for the (co)occurrence of these phenotypes
along a continuum, while the actual expression of phenotypes as clinically relevant disorders is epigenetically
influenced by the central nervous microenvironment
and/or effects incurred by ongoing interactions
between internal and external environments throughout
the lifespan. 78,79 Variant patterns of these conditions
appear to validate this possibility.
Tsuang et al.80 showed that genetic influence in the
abuse of marijuana, stimulants, and sedatives is shared
across drugs. Thus, an abuser of one drug is more likely
than nonabusers to go on to abuse a different category
of drug. However, it has been shown that the genetic
influence for heroin/opioid abuse is specific to
heroin/opioids and is not shared with other drugs. 81,82
Thus, the high probability of genetic influence on opioid
abuse fortifies the repeated finding that familial and personal history of opioid drug abuse is heavily weighed in
risk analyses of opioid misuse.29 Taken together, such
findings suggest that genotypic variants might predispose either 1) a generalized pattern of diathesis, in
which neural substrates of environmental sensitivity,
responsivity, reinforcement, and reward are altered to
affect interpretive/ associative aspects of bodily sensations (including discomfort and pain), appetitive drives,
and emotionality; or 2) more specific diatheses, in
which particular neural phenotypes are affected which
directly correlate to certain forms of pain and/or psychopathology and substance dependency. 83,84 Albeit
speculative, it is tempting to postulate that genetic
alteration in the expression of opioid, glutamate,
and/or GABAergic receptors (or receptor-linked mechanisms) and/or cation-channel expression might underlie sensitivity to pain, development of particular types
of pain (e.g., neuropathic syndromes), the constellation
of somatic and cognitive features found in forms of
depression and somatization disorder, and decreased
viability of opioid-dependent neuromodulation,

therefore impacting predisposition to escalative misuse
of opioids.
If we consider that these comorbidities may represent
environmentally dependent, differential expression of
neural and behavioral phenotypes that are established by
a relatively confined set of genomic influences, then we
may view chronic pain as a spectrum disorder that may
co-manifest (other) neuro- and psychopathological
effects/conditions.85,86 Working from the concept that
chronic pain and psychological disorders may be correlated along a neuropathological continuum, it becomes
important to recognize that 1) these disorders represent
underlying genomic diatheses, and the expression of
phenotypic substrates is differentially dependent upon
particular interactions with internal and external environmental factors; 2) it is possibleand likelythat such
genetic-environmental covariance sustains that comorbidity; 3) this covariance is equally likely on several
dimensions of cause and effect; and 4) these effects may
be manifested in the co-terminal expression of chronic
pain and mood, somatization, and substance abuse disorders. Thus, it may be that (clinically relevant) depressive
and somatization signs and symptoms are viable psychological endophenotypes that have predictive value for the
substance abuse potential of chronic pain patients, particularly if viewed alongside other identified biopsychosocial risk factors.
To be sure, these conclusions are highly speculative,
and multiple issues may be raised regarding methodology and the relevance and relativity of definitions of opioid abuse, illicit drug use, doctor shopping, and drug
trafficking. We posit that the sampling methodology we
used was appropriate for the type of evaluation, and
that the methods of psychological evaluation were also
appropriate to context, setting, and applicability to
interventional pain management. In this latter regard, it
has been shown that the psychological diagnostic
impressions achieved by utilizing DSM-IV-TR criteria
were superior to self-report questionnaires or loosely
structured interviews.4,11 In the present study, we have
included patients who have been characterized with
depressive features by evaluation of past psychological
history, DSM-based questionnaire, and use of the MCMI;
thus, the number of patients presenting with such operationally defined depression may be higher than in our
previous work. However, we believe that this multifocal
assessment approach has higher sensitivity and therefore more reliably captured depression within this
patient population.
The major purpose of this study was to evaluate and
address the predictive value of multiple risk factors for
drug abuse and illicit drug use in chronic pain patients.
Therefore, the present study is an extension of our previous work, which identified physical factors predisposing
subjects to substance abuse.38 By now evaluating and
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identifying psychological factors, we move toward a
biopsychosocial approach to assessment, upon which a
more comprehensive scope and trajectory of care might
be conceived and implemented.
Clearly, our knowledge of pain, psychological conditions, and substance abuse influence the epistemic basis
of both medical practice and the ethics that guide such
care.87,88 An understanding of the neurobiology of these
disorders allows us to view them as pathological processes ascribed to a disease model. But this remains a doubleedged sword, for while we adopt an integrative-approach
disease model of assessment, we often continue to
adhere to an older, more Cartesian, dualistic (body versus
mind) approach to care, which can foster clinical disregard of psychological disordersincluding substance
abuseas being only in the mind. However, nesting
neurobiology within a biopsychosocial framework allows
for insight into the mechanisms and effects of genetic,
phenotypic, and environmental interactions in the
expression of disease and manifestation of illness, and it
equally compels the use of a biopsychosocial approach
to treatment of these disorders.89-91 In sum, the better we
understand how genetics and neurobiology affect individual patients, the better we will be able to adapt clinical
practice to meet the complex individual medical needs of
each person in pain.
CONCLUS ION

This study demonstrated that 1) the presence of psychological features of depression and somatization may
be endophenotypes of substance abuse diathesis in
chronic pain patients, and 2) these psychological features
are reasonable predictors of substance abuse in chronic
pain patients. These conclusions are based upon both the
quantitative analyses of specific data and reflection upon
the most contemporary understanding of the neurogenetics of these pathologies, hypothesized herein to be components of a neuropathological spectrum disorder. This
provides a basis for both theoretical and predictive contextual knowledge, and we advocate that such knowledge should inform and sustain the ethical practice of
pain medicine.92,93 A deepened understanding of pain,
psychopathology, and addiction allows for an enhanced
ability to treat, heal, and care as necessary. Ongoing
work by our group is dedicated to continued research to
advance this approach.
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LEGAL PERSPECTIVE

Medicolegal rounds: Medicolegal issues and alleged breaches of
standards of medical care in a patient motor vehicle accident
allegedly related to chronic opioid analgesic therapy
David A. Fishbain, MD, FAPA
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AB S T R ACT

The objective of this medicolegal case report is to present the details of the case of a chronic pain patient (CPP)
who was placed on chronic opioid analgesic therapy
(COAT) and was involved in a motor vehicle accident,
alleged in litigation to be related to COAT. COAT standards are in a process of evolution, and this process is
influenced by recent literature developments. We aim to
present both the plaintiffs and defendants expert witnesses opinions on whether the defendant physician fell below
the standard in allowing the CPP to drive. Both the
methadone and the driving literature are utilized to
explain the defendants and plaintiffs experts opinions
and the differences between them. Based on these opinions, we have attempted to develop some recommendations on how pain physicians should approach the problem of deciding whether patients should be allowed to
drive when on COAT.
Key words: chronic pain, intractable pain, opioids,
chronic opioid analgesic therapy, driving, motor vehicle
accidents, standards of medical care, informed consent,
breaches of standards, methadone
INT R OD UCT ION

Chronic opioid analgesic therapy (COAT) for chronic,
benign, nonmalignant pain, although still controversial,1
has become part of the pain physicians armamentarium
and has recently been adopted as a treatment by other
specialties, such as family medicine. The acceptance of
COAT as a potential treatment option for chronic, benign,
nonmalignant pain is the result of a number of pain medicine developments that began to surface in the early
1980s. The first and most important of these was the
16

appearance of published studies claiming success in
treating intractable chronic pain patients (CPPs) with
COAT without the development of significant addiction.2,3 Second, COAT treatment for pain was demonstrated to be efficacious. Recently, this literature has been
compiled and analyzed in two meta-analyses and in one
evidence-based, structured review.4-6 Both meta-analyses
(of over 40 double-blind, placebo-controlled studies)
showed opioids to be more effective than placebo, and
one demonstrated improvement in functional outcomes.5
A significant body of literature developed which spoke to
the chronic undertreatment of pain by healthcare professionals, and research studies reported that some physicians were prejudiced against the use of opioids (opiophobia) because of fears of iatrogenic addiction.7,8 In the
late 1990s, the chronic undertreatment of pain led state
licensing boards to begin to develop policies that supported appropriate opioid prescribing, rather than policies that hindered opioid prescribing. Early in this century, the Joint Commission on Accreditation of Healthcare
Organizations incorporated the adequate treatment of
pain as a patient right. Finally, in the 1980s drug technology developed a number of controlled-release opioids,
which were believed to control pain in a more effective
manner than the immediate-acting opioids.
In response to the widening use of COAT and publicity over the abuse of medically prescribed opioids, state
medical boards developed state-specific physician practice guidelines for the appropriate utilization of COAT;
these plans were based on some of the model guidelines
developed by the American Academy of Pain Medicine
and the American Pain Society.1,9 The widening literature
on how to do COAT and the development of the aforementioned guidelines then led to their application as
standards in malpractice cases related to COAT.1 Some
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of these cases have been reported and explored in reference to pseudoaddiction, suicide related to unmanaged
chronic pain, and methadone use.10,11 An issue that has
not yet been explored in the COAT/medicolegal/opioidprescribing literature is that of the medicolegal standard
for COAT in relation to driving rights. The medicolegal
case discussed in this article addresses this issue.
CAS E R EP OR T

Mr. X was a 45-year-old white male who presented to
a pain physicians office with a chief complaint of chronic low back pain. His pain had started after a lifting injury
at work when he was 40 years old. Subsequent surgery
for an L5-S1 disc rupture had not relieved his pain. As a
result, he was not working, had settled his workers compensation case, and was on Social Security. Since the surgery, Mr. Xs pain had worsened. He was prescribed
hydrocodone (four 5 mg tablets per day), but the medication was yielding unsatisfactory pain control (pain levels
over a 24-hour period ranged from 7 to 9 out of 10). No
further surgery was indicated, and the current working
diagnosis was degenerative disc disease and myofascial
pain syndrome. Mr. X had also failed physical therapy but
had not undergone any interventional procedures. He
was referred by his family doctor for evaluation for the
possibility of an epidural.
Mr. X denied any previous psychiatric treatment or any
current psychiatric symptoms such as depression or anxiety. In addition, Mr. X denied ever having been a smoker,
having a previous history of alcohol abuse/addiction, and
any illicit drug use or treatment. There were no other
medical problems, and he was not taking any medications other than the hydrocodone. Mr. X had a standard
physical examination, and his recent imaging studies
were reviewed. It was concluded that Mr. X was unlikely
to benefit from epidurals and was offered COAT as an
alternative. Mr. X consented and signed the standard
COAT agreement. He was then placed on methadone 2.5
mg BID and was advised to discontinue hydrocodone
use. In addition, he was started on tizanidine 4 mg HS for
spasms. A follow-up appointment was scheduled for two
weeks in the future, and Mr. X was provided with a call
number. On the second day after the initiation of
methadone treatment, Mr. X advised the prescribing
office that he had been involved in a motor vehicle accident (MVA) (he had hit a tree) and that he thought this
had happened because of the medication. He claimed
that his low back pain was now worse. Two years later,
the office received a letter from Mr. Xs lawyers initiating
a malpractice suit.
In the litigation discovery process for medical malpractice cases, the plaintiffs lawyer is allowed to name
an expert who can determine whether the defendant (in
this case the pain physician) fell below the standard of

care in the plaintiffs treatment (that which a reasonably
prudent and competent physician with the same or similar training would do in the same or similar circumstances).10 If that expert finds that the plaintiffs care was
below the standard, then in all likelihood the malpractice
case will proceed. Similarly, upon receipt of the complaint the defendants lawyer is able to name an expert
who will then respond to all the allegations of falling
below the standard as opined by the plaintiffs expert.
Table 1 presents the opinions of the plaintiffs and the
defendants medical experts on the alleged breaches of
the standard of medical care in Mr. Xs case. As can be
seen, the plaintiffs expert found eight alleged breaches
of standards. The defendants medical expert disagreed
and absolutely refuted allegations 1, 3, 4, 7, and 8. He
also partially refuted allegation 2. According to the record
provided, he could not refute allegations 5 and 6. The
eventual legal outcome of this case was that it was settled
for much less than the requested amount.
D IS CUS S IO N

The defendants experts responses to the allegations
of the plaintiffs expert (Table 1) will be discussed below.
Allegat io n 1

In administering COAT and selecting CPPs for COAT,
it is important to remember that most state practice
guidelines indicate that CPPs selected for COAT should
have intractable chronic pain and should have failed to
find relief through other methods of pain treatment. This
information should be documented to allow prescribers
to avoid or refute this allegation.
Allegat io n 2

In a recent evidence-based, structured review, Fishbain et al.12 examined the epidemiological evidence
regarding whether opioids are associated with intoxicated driving, MVAs, or MVA fatalities. The evidence they
found indicates that opioids are probably not associated
with intoxicated driving, are not associated with MVAs,
and are probably not associated with MVA fatalities. In
another evidence-based review, Fishbain et al.13 examined the evidence for opioid-related driving-skill impairment in opioid-dependent/tolerant patients. They found
moderate, generally consistent evidence that there is no
impairment of psychomotor abilities in patients on chronic opioid therapy. Their study reports strong, consistent
evidence that there is no greater incidence in motor vehicle violations/MVAs in such patients versus comparable
controls, and they present consistent evidence that no
impairment has been measured in driving simulators for
off- or on-road driving. It is to be noted that Mr. X had
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Table 1. Allegations made by the plaintiffs expert witness as to breach of standards in Mr. Xs
medical care and the responses to those allegations made by the defendants expert witness
Allegation

Response

1. There was no indication or reason to place Mr. X on COAT.
Thus, this action is below the standard.

1. Mr. Xs history indicated that he suffered from chronic pain
that was not responsive to other forms of treatment, making
him an intractable CPP. According to the state practice guidelines for COAT, this made Mr. X a candidate for COAT. Thus,
no standard was breached here.

2. Mr. Xs accident was related to his taking methadone.

2. Based on the literature, there is a reasonable degree of medical
certainty that Mr. Xs accident may not have been related to the
opioid (methadone).12 In contrast, the accident could have been
related to other issues, e.g., patient characteristics, inattention, etc.

3. The defendant negligently prescribed methadone.

3. The defendant prescribed a very low starting dose of methadone
that, according to equivalency tables, was approximately equivalent to or less than the dose of hydrocodone that the patient had
been taking. Thus, no standard was breached here.

4. The defendant was negligent in that he failed to advise the
plaintiff not to drive while on opioids.

4. There is a reasonable degree of medical certainty, as demonstrated in the literature, that patients taking opioids on a routine
basis can drive safely.12,13

5. The defendant was negligent in that he failed to obtain
informed consent from the plaintiff regarding the possibility
that methadone could, under certain circumstances, be sedating, and could thus interfere with the plaintiffs ability to drive.

5. There is no evidence of this type of informed consent being
obtained or requested in the defendants notes or in the COAT
agreement.

6. The defendant was negligent in that he failed to advise the
plaintiff or seek informed consent regarding the possibility that
methadone could, under certain circumstances, interact with
other drugs (such as tizanidine) and thereby cause increased
sedation.

6. There is no evidence of this type of informed consent being
obtained or requested in the defendants notes or in the COAT
agreement.

7. The defendant was negligent in that he did not monitor the
plaintiff closely enough after methadone treatment was initiated.

7. The defendant placed the plaintiff on methadone and tizanidine and scheduled a two-week follow-up appointment. The
defendant was also available to the plaintiff by phone for
advice regarding changes in medication dosages. If the plaintiff
was feeling sedated on the new medication, a call should have
been placed to the defendant.

8. The defendant was negligent in that he chose to place the
plaintiff on methadone rather than another long-acting opioid
with fewer side effects.

8. There is currently no absolute contraindication noted in the
literature to utilizing methadone in COAT as a first-line drug.
Although this literature may be developing, the defendant did
not fall below the standard here.

previously been exposed to hydrocodone and was presumably tolerant to that opioid. Thus, he should have
been partially tolerant to the effects of methadone. Based
on the information in the two above-mentioned reviews,
the defendants expert concluded that Mr. Xs accident
may not have been related to methadone.

chart. This was done by the defendant, and the very low
dose of methadone utilized in a non-opioid-naïve subject
essentially negates the possibility that this standard was
breached in this case.

Allegat io n 3

It is clinical lore that patients on psychotropic medications should be advised not to drive or should be warned
about driving. However, according to the studies
described above regarding allegation 2, this clinical lore
may be incorrect in reference to opioids.12,13 The

When changing from one opioid to another, equivalency tables should be utilized, and the calculated dose of
the new opioid should be documented in the patients
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Allegat io n 4
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reviewed literature indicates that patients on opioids can
drive safely, especially when they have developed a tolerance to the sedating effects of the medication.12,13 Thus,
the defendants expert concluded that there was no
breach here.
Allegat io n 5

Although the evidence in the two cited evidencebased reviews indicates that patients stabilized on COAT
and tolerant to opioids can be advised that they can
drive,12,13 Fishbain et al.13 present some caveats to this
possibility.
First, patients placed on long-term opioid treatment
should be advised of the current status of this driving
research. They should then be advised that whether they
do or do not drive should be based on this information,
but that it is their own personal decision. Third, they
should be advised that if they choose to drive, they
should obey the following rules:
 After beginning opioid treatment or after a dose
increase, the patient should not drive for four to
five days.
 Patients should not drive if they feel sedated.
 Patients should report sedation/unsteadiness/
cognitive decline immediately to their physicians
so that a reduction in dosage can be initiated.
 Under no circumstances should patients use
alcohol or other illicit drugs such as cannabinoids and then drive.
 Patients on opioids should avoid taking any
over-the-counter antihistamines.
 Patients should not make any changes in their
medication regimens without consulting with
their physician.
A final issue pointed out by Fishbain et al.13 relates to
what the physician should do if he or she is requested to
complete paperwork where questions are asked about a
patients driving ability. For this problem, the same type
of approach was recommended. The physician should
explain the current status of the relevant research in the
paperwork. In addition, the physician should also report
whether he or she has noted any opioid side effects that
might interfere with driving (or the absence of such
effects). However, if a specific question relating to
whether the patient can or can not drive is encountered,
that status should be marked as unknown. More specifically, the physician should state that he or she does not

have knowledge of the patients ability to drive, as that
can only be determined via a driving simulator and/or
on-road/off-road driving tests.
According to the above recommendation, some form
of informed consent in reference to the risks of driving
concurrent with opioid use should have been obtained
from Mr. X. Ideally, COAT agreements could be utilized
for this issue.
Allegat io n 6

Unfortunately, there are large variations in the pharmacokinetics of methadone from one individual patient
to the next, and this makes it a difficult drug to use.11
Methadone is characterized by a slow elimination phase,
which can vary from 4.2 to 130 hours.11 Thus, variations
in the elimination phase could lead to accumulation toxicity in some patients. In addition, methadone may interact with other drugs, as it particularly inhibits the
CYP2D6 isoenzyme systems. This inhibition can affect
the levels of drugs metabolized by CYP2D6.14 Tizanidine
is 95 percent metabolized in the liver, and therefore any
inhibition of liver metabolism could cause decreased
tizanidine metabolism, resulting in increased sedation.
Thus, there is a possibility that methadone, in spite of the
low dose used, accumulated in the plaintiff and/or interacted with tizanidine, causing sedation. As noted in the
allegations, no informed consent for these possibilities
was furnished. It has been recommended that when mixing drugs, the patient should be educated about all
potential problems.15
Allegat io ns 7 and 8

It is recommended that the physician remain available
for patient monitoring when a patient is placed on a new
medication.15 The defendant, by the nature of his situation, did not fall below the standard here. In reference to
allegation 8, physicians can utilize whichever drug they
wish over any other drug. This applies as long as the
side-effect profile of the chosen drug is not so burdensome that there is a specific contraindication for use in
the patient in question.
CONCLUSIONS

This case is interesting and instructive for a number
of reasons. First, it outlines the process by which allegations are generated by the experts. Second, it outlines
how experts utilize the current literature in arriving at
their opinions. Third, this presentation outlines the
importance of the agreed-upon standards of care and
how they are applied utilizing current literature. It is to be
noted that there is an intimate relationship between the
current literature and the development of the standards.
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However, when a standard of care is in the process of
being developed, such as with recent research reports,
most jurisdictions recognize the respectable minority
defense.16 This defense applies when a standard of care
is in a transitional phase, as are those being developed
for COAT, and it may apply here to allegations 5 and 6.
A respectable minority of physicians may not have
provided informed consent for methadone in circumstances such as Mr. Xs because this information was not
widely disseminated. In that case, this alleged breach
would not necessarily be deemed negligence by the
courts. Finally, this case brings to light a potential area
of malpractice liability for physicians administering
COAT: patient driving risk.
Physicians utilizing COAT should remain abreast of
the developing COAT literature. This can be an effective
method for improving COAT patient care and decreasing
liability risk.
David A. Fishbain, MD, FAPA, Departments of Psychiatry,
Neurological Surgery, and Anesthesiology, Miller School of
Medicine at the University of Miami; the Rosomoff
Comprehensive Pain Center at Douglas Gardens;
Department of Psychiatry at Miami Veterans Administration
Hospital, Miami, Florida.
John E. Lewis, PhD, Departments of Psychiatry, Miller School
of Medicine at the University of Miami, Miami, Florida.
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LEGAL PERSPECTIVE

Science at the mercy of the mob:
Dr. Hurwitzs legal problems in perspective
Siobhan Reynolds, MA, MFA

Socrates is an evil-doer, and a curious person,
who searches into things under the earth and in
heaven, and he makes the worse appear the better cause; and he teaches the aforesaid doctrines
to others.
Socrates in Platos Apology1
As most members of the pain management community
are aware, Dr. William Hurwitzs drug-trafficking conviction was recently overturned in the Fourth Circuit, after it
was proven that the jury had not been correctly instructed on the issue of good faith related to the prescription
of controlled substances. This was hailed at the time as a
victory for all of us. When the legal implications are
examined, however, one can see the victory unearths
more problems than it solves.
Mainstream legal thinkers laud the Fourth Circuits ruling because they expect Dr. Hurwitzs retrial to provide
the pain management community with the opportunity to
overcome future government accusations by successfully
asserting its own medical standards. This didnt occur in
the first trial, and those following the case are mistaken if
they think the inclusion of a good faith jury instruction
will make the difference this time around.
In Dr. Hurwitzs case, as well as in each of the other
cases that my organization, Pain Relief Network, has
assisted on, the defense teams have presented overwhelming evidence that the accused physicians conduct
fell well within the medical standard of care. Regardless
of the issuance of a good faith jury instruction, such testimony has had no positive effect on the outcome in any of
our other cases. Juries are routinely convinced by the
governments accusationdespite what defense experts
say to the contrarythat what the doctor did was criminal in nature. This is because the governments characterization is consistent with the laymans view of how opioids ought to be prescribed, i.e., rarely or never.
The average American doesnt view opioids as real
medicines like antidepressants or insulin. Rather, he or
she imagines them to be substances imbued with evil
powers that enslave their victims, transforming them into
312

drug-addicted, crime-committing zombies. Such a powerful and irrational image can not be entirely defeated by
reason or science. To believe that Dr. Hurwitzs retrial
will be fair is to utterly fail to grasp the profound disadvantage that medical science suffers in federal criminal
courts under the existing statutory scheme.
The Controlled Substances Act (CSA) was never
intended to create a battle between experts such as we
saw in Dr. Hurwitzs first trial, as well as in all the other
cases currently making their way up through the appellate process. Justice Kennedy addressed this issue when
he wrote for the majority in Gonzales v. Oregon.2 While
this case was ostensibly about physician-assisted suicide,
it more importantly defined the limits of the attorney generals authority over medical practice: The statutory references to control . . . [make] clear that the Attorney
General can establish controls against diversion . . . but
do not give him authority to define diversion based on
his view of legitimate medical practice.
So the arguments currently being had in Federal courts
all over the country as to whether or not the medicine
practiced by the defendant doctor was legitimate or not
are, quite simply, badly off point. Kennedy2 adds further,
Congress regulates medical practice in so far as it
bars doctors from using their prescription-writing powers as a means to engage in illicit drug
dealing and trafficking as conventionally understood . . . . [T]he Act [the CSA] manifests no intent
to regulate the practice of medicine generally,
which is understandable given federalisms
structure and limitations.
One might ask how, given these limitations, we arrived
at a point so profoundly disadvantageous to the autonomy
of medical practitioners, as this was clearly not the intent of
the authors of the CSA. As it turns out, the Department of
Justice itself added the phrase legitimate medical purpose
to the federal rule giving force to the CSA, thereby accomplishing an end run around the restrictiveness of the statute
they were purporting to merely interpret.
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Effectively, government lawyers during the Nixon
administration wrote themselves a new powernamely,
to criminally prosecute physicians whose practices they
believed were inconsistent with how they thought pain
management ought to be practiced. In other words, they
empowered themselves to establish standards for the
practice of medicine based on their own preferences,
rather than on medical science or compassion. Blessedly,
the Supreme Court in Gonzales v. Oregon disallowed the
Justice Departments attempt to outlaw physician-assisted
suicide, which was premised on the same expansive legal
theory. Justice Kennedy devoted quite a bit of his argument to this problem, using extremely strong and precise
language in denouncing the governments exercise of its
power under these terms2:
By this logic, however, the Attorney General
claims extraordinary authority. If the Attorney
Generals argument were correct, his power to
deregister necessarily would include the greater
power to criminalize even the actions of registered physicians, whenever they engage in conduct he deems illegitimate. This power to criminalizeunlike his power over registration,
which must be exercised only after considering
five express statutory factorswould be unrestrained. [Italics added for emphasis.] It would
be anomalous for Congress to have so painstakingly described the Attorney Generals limited
authority to deregister a single physician or
schedule a single drug, but to have given him,
just by implication, authority to declare an entire
class of activity outside the course of professional practice and therefore a criminal violation of the CSA.
Unfortunately, the court has yet to apply this analysis
to delimit the power of federal prosecutors in the cases of
pain-treating physicians, and, oddly, mainstream legal
thinkers do not seem to perceive the legal connection

between the Gonzales case and the governments misconduct in its pursuit of pain-treating physicians.
The Fourths concession that Dr. Hurwitzs good faith
was indeed relevant to whether or not he had committed
a crime demonstrates just how far down the rabbit hole
pain doctors and their patients really are after nearly four
decades of case law developed on what amounts to no
more than a rhetorical sleight of hand. When we are
dependent upon courts to rule that actual innocence
might reasonably figure into a jurys deliberations in
deciding the fate of a man who no one disputes was
practicing medicine in good faith, we have no reason for
celebration.
Mainstream legal thinkers in this area need to take off
their rose-colored glasses and take a hard look at the CSA
and how it actually functions. Because if, as Justice
Kennedy noted in the Gonzales opinion,2 [t]he CSAs
structure and operation presume and rely upon a functioning medical profession regulated under the states
police powers, then it is incumbent upon the pain-treating community to ask itself whether working in terror,
prescribing anything but opioids, and allowing patients
to deteriorate in order to stay under the radar really
constitutes a functioning medical profession. Dr. Hurwitz
was applying the current science in his ethical practice of
clinical medicine to patients in chronic pain, and it was
this behavior which provoked the wrath of the mob. That
he did so in good faith is not likely to protect him from
further punishment.
Siobhan Reynolds, MA, MFA, President, Pain Relief Network,
New York City, New York, and Santa Fe, New Mexico.
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ORIGINAL ARTICLE

Balanced anesthesia with remifentanil and desflurane:
Clinical considerations for dose adjustment in adults
Ralph Nöst, MD
Antje Thiel-Ritter, MD
Stefan Scholz, MD
Gunter Hempelmann, MD
Matthias Müller, MD

ABSTRACT

INTRODUCTION

Background: The intraoperative combination of
volatile anesthetics with opioids is a well-accepted technique because of its hemodynamic stability and side
effects. This study in adults was designed to determine
the pharmacodynamic interactions between different
dosages of remifentanil and desflurane in response to skin
incision.
Methods: A total of 60 patients were enrolled in this
study. Patients were prospectively randomized to receive 0,
0.1, 0.15, or 0.25 g/kg/min remifentanil. Anesthesia was
induced with remifentanil, propofol, and succinylcholine.
Thereafter, a group-specific desflurane concentration was
administered using Dixon’s up-and-down technique.
After a “wash out” and equilibration period, patients were
observed for defense movements up to 1 minute after skin
incision. Mean arterial pressure and heart rate were
recorded before induction of anesthesia (baseline), at surgical incision, as well as 2 and 4 minutes thereafter. Time
until extubation was assessed after stopping desflurane
and remifentanil at the end of the surgery.
Results: Remifentanil at 0.1, 0.15, or 0.25 g/kg/min
reduced desflurane requirements by 74, 83, and 90 percent, respectively. The time course of mean arterial pressure did not differ between the study groups. However,
compared with the group without remifentanil, heart rate
was significantly lower in patients receiving 0.15 or
0.25 g/kg/min remifentanil. No difference between the
groups was observed with regard to extubation time.
Conclusion: Remifentanil reduces in a dose-dependent
manner the desflurane requirements for skin incision
without increasing recovery time. An infusion rate higher
than 0.1 g/kg/min results in a significantly decreased
heart rate.
Key words: remifentanil, desflurane, pharmacology,
drug interaction, surgery

Desflurane, a methyl-ethyl ether halogenated exclusively with fluorine, has some advantageous characteristics including little or no metabolic breakdown. Blood
solubility far lower than those of other potent volatile
anesthetics1 allows rapid adjustments in the depth of
anesthesia and a quicker time to awakening.2 The minimum alveolar concentration (MAC) of desflurane has
been shown to decrease with anesthetic adjuvants such
as nitrous oxide, midazolam, and fentanyl.3-5
However, limited clinical data are available about dose
adjustments for desflurane, in combination with the ultrashort acting opioid remifentanil.6 Because a combination
of two short acting agents such as desflurane and remifentanil seems to be advantageous with regard to cardiovascular stability and rapid recovery, ie, in day-case surgery,
we designed this study to generate clinical data for a more
rational combination of remifentanil and desflurane.
MATERIALS AND METHODS

After approval of the institutional review board,
informed written consent was obtained from 60 outpatients with an age ranging from 32 to 66 years. All patients
were classified as American Society of Anesthesiologists
(ASA) physical status 1 or 2. They were scheduled for
elective abdominal day-case surgery under general anesthesia requiring at least 5-cm skin incision. Patients
scheduled for endoscopic surgery were not included in
the study.
Patients were randomly assigned to four treatment
groups receiving no remifentanil (group A) or remifentanil
as continuous infusion at 0.1 g/kg/min (group B),
0.15 g/kg/min (group C), and 0.25 g/kg/min (group D).
On the morning of surgery, the patients were premedicated with oral midazolam 0.1 mg/kg. Anesthesia was
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induced with iv bolus of propofol (2 mg/kg) and the
group-dependent dosage of continuous remifentanil
infusion. No additional remifentanil bolus was given for
induction. Tracheal intubation was facilitated by succinylcholine (1.5 mg/kg). The patients lungs were ventilated
(FeCO2: 30-35 mmHg) using a volume-controlled mode
(Julian anesthesia ventilator, Drägerwerk, Lübeck,
Germany) with 35 percent oxygen in air. Desflurane was
added by a Devapor vaporizer (Drägerwerk, Lübeck,
Germany) immediately after tracheal intubation, and
patients received the predetermined end-tidal anesthetic
concentration up to the time of surgical incision. A minimum time interval of 15 minutes was given to allow
wash-out for propofol and succinylcholine and an adequate equilibration time for desflurane.
Dixon’s up-and-down method was used to reduce the
number of individuals included in the study. This staircase bioassay has been described in detail elsewhere.7
The first patient randomized to one of the treatment
groups received a predefined target end-tidal concentration of 6.0, 5.0, 3.0, and 2.0 percent desflurane, respectively. If the first patient did not move at skin incision, the
next patient in this group received a 0.5 percent
decreased end-tidal concentration of desflurane. The desflurane concentration was increased by 0.5 percent in the
subsequent patient if skin incision provoked movements.
Patients were allocated until each group had five to six
independent pairs with one patient moved and the next
not (crossover). The average crossover midpoints were
calculated for each group.8
Patients were observed up to 1 minute after skin incision by a blinded observer (RN). Any purposeful defense
movement of an extremity or the head in response to surgical incision was considered as a movement. Coughing,
chewing, or swallowing were not considered being movements. If the patient was moving, intravenous midazolam
(2.5-5 mg) was administered as rescue medication.
Group-dependent anesthesia was continued until skin
closure. Thereafter, the anesthetic circuit was flushed with
oxygen and the time until extubation was determined.
Patient monitoring consisted of a lead II and V electrocardiogram, noninvasive blood pressure measurement, pulse
oximetry, and temperature measurement. Throughout
the study, the inspiratory and expiratory concentrations of
carbon dioxide and desflurane were measured continuously using infrared spectrometry (PM 8050, Drägerwerke,
Lübeck, Germany) calibrated to desflurane. The sampling
line of the airway gas analyzer was connected to the
proximal end of the endotracheal tube. The sampling
flow was set at 60 mL/min.
Statistical analysis

Dixon’s up-and-down method was used to determine
desflurane concentration to avoid movements in response
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to surgical incision. Results between groups were
compared by ANOVA. A logistical regression analysis
was performed because Dixon’s up-and-down method
uses not the full data set. Based on these results, the
probability of the movement can be estimated. The
demographic data were compared using Kruskal-Wallis
tests or -square tests as appropriate. Time intervals and
hemodynamic variables were analyzed using ANOVA
and repeated measures ANOVA. Results are reported as
mean and range unless otherwise noted. A p value ⬍
0.05 was considered significant. It has been reported that,
with a sample size of 20 subjects, the standard deviation
of the MAC for desflurane is 0.5 Vol %.9 We therefore estimated that a total of 60 patients would provide a 90 percent power for detecting a difference in the desflurane
MAC of 1 Vol %.
RESULTS

A total of 60 patients of both genders were enrolled in
the study. There was no difference among the four study
groups with respect to demographic data and ASA status,
“wash out” interval, and extubation interval (Table 1).
Dixon’s up-and-down method was applied in five to six
pairs of data sets. The average desflurane concentration
(mean ⫾ SD) to prevent movements in 50 percent of
patients was 7.2 ⫾ 0.5 Vol % in group A. Remifentanil at
0.1 g/kg/min (group B), 0.15 g/kg/min (group C), and
0.25 g/kg/min (group D) reduced the required desflurane
concentration to 3.5⫾ 0.8 Vol % (p⬍ 0.001), 1.1⫾ 0.5 Vol %
(p ⬍ 0,001), and 1.2 ⫾ 0.5 Vol % (p ⬍ 0,001), respectively.
The individual end-tidal concentrations in the different
groups are presented in Figure 1. Using logistic regression
analysis without the independent variable remifentanil,
we observed a reduction in desflurane requirements to
1.91 Vol %, 1.24 Vol %, and 0.72 Vol % with remifentanil
at 0.1, 0.15, and 0.25 g/kg/min, respectively (Table 2).
Hemodynamic variables are presented in Figure 2. Mean
arterial pressure decreased after induction of anesthesia,
but no difference between the study groups could be
observed. In contrast, heart rate was significantly lower in
patients receiving remifentanil at 0.15 and 0.25 g/kg/min
compared with the group receiving desflurane alone.
DISCUSSION

In this study, we determined the desflurane requirements for skin incision in adults when remifentanil was
administered at various doses. Remifentanil at a dosage
of 0.1 g/kg/min decreased desflurane requirements by
74 percent. At a dosage of 0.25 g/kg/min, only a slight
reduction in desflurane requirements to 90 percent was
observed. Several variables affect MAC in humans: aging
decreases MAC of desflurane8 as well as the concomitant
use of nitrous oxide3,10 or intravenous fentanyl.4,5 As
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Table 1. Biometric data, ASA classification, and time intervals for propofol and succinylcholine “wash out”
and from discontinuing desflurane and remifentanil until extubation
Group 1
(no remifentanil)

Group 2
(0.1 g/(kg min)
remifentanil)

Group 3
(0.15 g/(kg min)
remifentanil)

Group 4
(0.25 g/(kg min)
remifentanil)

Total

Age, years*

54(38-63)

49(33-62)

41(32-66)

49(34-64)

46(34-63)

Height, cm*

172(165-178)

1,729(164-178)

174(164-183)

173(165-181)

173(165-180)

Weight, kg*

84(72-90)

80(65-88)

82(64-89)

73(69-88)

78(69-89)

Female, n

7

5

5

7

24

Male, n

8

10

10

8

36

ASA I, n

8

2

5

4

19

ASA II, n

7

13

10

11

41

Time interval, min (mean ⫾ SD)
“Wash out” time

20.5 ⫾ 6.3

21.6 ⫾ 6.0

24.2 ⫾ 8.4

23.7 ⫾ 9.9

not applied

Extubation time

8.8 ⫾ 4.2

7.9 ⫾ 3.4

8.7 ⫾ 4.2

8.9 ⫾ 5.5

not applied

*Mean (range).

Figure 1. The individual end-tidal concentrations of desflurane tested in the four study groups, receiving no remifentanil
(group A) or remifentanil as continuous infusion at 0.1 g/kg/min (group B), 0.15 g/kg/min (group C), and 0.25
g/kg/min (group D), respectively. Points above the horizontal lines indicate movement in response to skin incision,
whereas points below this lines indicate no movement. The triangles indicate the mean analyzed by Dixon’s method.
Journal of Opioid Management 4:5  September/October 2008
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Table 2. Estimated MAC value and reduction of
MAC desflurane with increasing dosages of
remifentanil by logistic regression
Remifentanil
dosage, g/
(kg min)

Estimated
MAC-value
desflurane, percent

MAC-reduction
for desflurane,
percent

0.0

7.30

Not applied

0.1

1.91

74

0.15

1.24

83

0.25

0.72

90

Figure 2. Course of mean arterial pressure (upper curve)
and heart rate (lower curve).

previously shown with fentanyl,4,5 small doses of remifentanil appear to have large effects on desflurane’s MAC.
We found that recovery from anesthesia was not extended
by remifentanil. This is consistent with the results of a
recent study by Billard et al.,6 who analyzed the effects of
various remifentanil dosages in combination with desflurane and N2O. In patients receiving low-dose remifentanil
infusion [0.07 g/kg/min] to supplement desflurane-N2O
anesthesia for laparoscopic surgery, recovery was even
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facilitated compared to desflurane-N2O anesthesia.11
Sebel et al.4 investigated the effects of a single bolus of
fentanyl on recovery in patients receiving desflurane or
isoflurane. They found that in patients with similar fentanyl concentrations at the end of surgery, recovery was
always faster in patients who received desflurane than in
those who receiving isoflurane.
From the data of those patients who did not receive
remifentanil, we determined a median desflurane concentration of 7.2 Vol % to avoid movements in response
to surgical incision. Using a comparable study design,
Rampil et al. reported a MAC for desflurane in oxygen of
7.2 Vol % in 18- to 30-year-old patients compared with
6.0 Vol % in 30- to 65-year-old patients. In this study, our
patients’ age ranged from 32 to 66 years. Although we
started with an end-tidal concentration of 6.0 Vol %, the
dosage for subsequent patients in the subgroup without
remifentanil had to be adjusted to 7.2 Vol %. It remains
unclear why our results differ from those reported by
Rampil et al. Differences in pain sensitivity (ie, gender, age,
and ethnic groups) may account for these findings.12-14
No adverse effect on mean arterial pressure and heart
rate were observed in this study. However, heart rate was
reduced by remifentanil in a dose-dependent manner.
This reduction in heart rate may be advantageous
because increasing desflurane concentrations results in
greater sympathetic nervous system activation compared
with other inhaled anesthetics.15
Attention should be paid to some limitations of the
study. MAC determinations are usually performed after
inhalational induction. However, intravenous induction
has been used previously as well, because in current clinical practice this is the preferred induction technique.5
We believe that the effects of propofol and succinylcholin were minimal because MAC determinations were
performed after a mean “wash out” period of more than
20 minutes. Furthermore, the high desflurane MAC of 7.2
Vol % without remifentanil (group A) makes major effects
of the intravenous induction technique unlikely. All
patients were premedicated with oral midazolam and this
may theoretically interfere with the results of this study.
However, it was the intention of our study to analyze the
effects of the combination of desflurane and remifentanil
in a real-world setting. Furthermore, Brosius et al.16
reported no difference in intraoperative BIS values and
recovery parameters between premedicated (oral midazolam) and unpremedicated patients after sevofluranenitrous oxide anesthesia.
MAC reduction findings are important for two reasons.
First, it gives an example how initial target concentrations
should be set. This helps to reduce side effects or adverse
effects.17 It also gives the opportunity to use minimal flow
systems to reach target end tidal concentrations. The
favorable pharmacokinetic of desflurane18 and remifentanil,19-21 which result in short recovery times, enables a
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potential economic benefit by the rationale use of a combination of these anesthetics.
In summary, we have shown that the combination of
desflurane with remifentanil results in a dose-dependent
reduction of desflurane requirements with stable hemodynamics and without a prolonged recovery from anesthesia in a real-world setting.
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Prediction of withdrawal symptoms during opioid detoxification
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ABSTRACT

Objective: The severity of self-reported withdrawal
symptoms varies during detoxification of opioid-dependent
patients. The aim of this study is to identify subgroups of
withdrawal symptoms within the detoxification trajectory
and to predict the severity of withdrawal symptoms on the
basis of drug-related and sociodemographic characteristics.
Design and setting: A prospective study carried out in
an in-patient setting in four addiction treatment centres
in the Netherlands.
Participants: Two hundred opioid-dependent patients
who participated in a randomized controlled trial and
completed more than 75 percent of the administrations of
the subjective opioid withdrawal scales during rapid
detoxification.
Intervention and main outcome measure: Main
outcome measure was the severity of opioid withdrawal as
measured by the subjective opioid withdrawal scale during detoxification (18 measurements). Predictor baseline
data were obtained on sociodemographic background,
severity of addiction, psychopathology, personality disorder, and craving.
Statistics: Those variables found to be statistically
significant in univariate analyses were entered into
multivariate regression models to predict the severity of
subjective withdrawal.
Results: No distinct subgroups could be identified
despite substantial individual variability throughout the
detoxification trajectory. The multiple regression results
showed only four variables to predict the severity of withdrawal symptoms: baseline withdrawal symptoms, intravenous heroin use in the last 30 days, anxiety, and cluster
C personality disorder. The variance explained by these
sociodemographic variables was low while the largest
amount of variance was explained by baseline withdrawal symptoms (27 percent).
Conclusions: The results of the present study provide
evidence that the severity of withdrawal symptoms during
detoxification treatment is moderately predicted by the

baseline severity of their withdrawal symptoms and not by
drug- and patient-related characteristics.
Key words: substance dependence, opioid, detoxification, withdrawal, prediction
INTRODUCTION

Detoxification is the first step in the treatment of opiate
dependence and is part of a total treatment program aimed
at the maintenance of abstinence. Different kinds of detoxification methods are available for opioid-dependent
patients. One of the most widely studied detoxification
methods during the last decade is rapid detoxification. The
benefit of rapid detoxification is that a higher number of
successful detoxifications is attained relative to standard
detoxification but without greater intensity of withdrawal
symptoms. Substantial individual variability in the intensity
of withdrawal symptoms has nevertheless been found.1
Rapid detoxification can be undertaken with minimal
sedation but also under general anaesthesia. General
anaesthesia has been called into question because of the
potential of adverse life-threatening events and the expensive cost. In addition, the results of rapid detoxification
either with or without anaesthesia have been shown to be
comparable in terms of withdrawal severity, abstinence
outcome, and rates of naltrexone induction.2-4
In the study of De Jong et al.,2 clinicians observed
totally different degrees of severity for the withdrawal
symptoms during rapid detoxification. The question does
arose as to whether different subgroups of withdrawal
symptoms can possibly be identified along the detoxification trajectory and whether the severity of withdrawal
symptoms can be predicted on the basis of drug-related
and sociodemographic characteristics. Should this be
possible, then clinicians are placed in a position to
improve the individual treatment of withdrawal symptoms and plan treatment better.
Factors influencing the severity of opioid withdrawal
symptoms have only been examined in a few studies. Most
of the predictors examined in these opioid detoxification
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studies can be divided into drug-related or person-related
factors. Examples of the first are the type of opioid,5-7 opioid dose,1,8 duration of opioid use,9,10 method of heroin
intake (intravenous vs. smoking),8 and acute versus
chronic cocaine use.11,12 The number of previous detoxifications has only been found to be a significant predictor
in alcohol studies.13,14 A clear-cut relation between severity of dependence and severity of withdrawal has not
been found,8,9 and no sociodemographic characteristics
of users have been found to relate to withdrawal symptoms. Such person-related factors as anticipation of withdrawal severity and neuroticism have been found to
be associated with withdrawal symptoms.10 Both these
factors are anxiety related and may therefore amplify
withdrawal symptoms. In subjects with an antisocial personality disorder, withdrawal symptoms have also been
found to be significantly higher than in other subjects.15
Although no studies have examined the associations
between opioid withdrawal and craving, it is generally
assumed that opioid withdrawal is accompanied by a
persistent desire to obtain opioids.16,17
The aim of the present study was twofold: To identify
subgroups of withdrawal symptoms within a detoxification trajectory and to predict the severity of withdrawal
symptoms on the basis of drug-related and sociodemographic characteristics.
METHODS
Participants

Participants were opioid-dependent inpatients of four
addiction treatment centres who participated in a randomized controlled trial in which the add-on effect of general
anaesthesia was examined during rapid detoxification
induced by naltrexone.2 The study was approved by the
Dutch Ethical Assessment Committee for Experimental
Investigations on People. The participants met the following criteria: diagnosed as opioid-dependent according to DSM-IV criteria, several previous unsuccessful
attempts to become abstinent, clear wish to become
abstinent expressed, older than 18 years, familiar with the
Dutch language, and at least one nonopioid user in
the social network. Exclusion criteria were: severe somatic
diseases or psychiatric disorders, pregnancy, AIDS, doubts
about the patient’s willingness to cooperate, and contraindications for general anaesthesia. Dependence on
other drugs or drug abuse did not constitute exclusion
factors, but withdrawal symptoms from other drugs
were not expected. Smokers were premedicated with
transdermal nicotine for nicotine withdrawal. In cases of
benzodiazepine dependence, benzodiazepine use was
stabilized before and during opioid detoxification.
Alcohol withdrawal symptoms were treated with
additional benzodiazepines prior to the start of opioid
312

detoxification. If the patient had used cocaine 48 or fewer
hours prior to detoxification, treatment was not initiated
because of the unpredictable effects of cocaine on the
cardiovascular system during detoxification.
Instruments

13-item subjective opioid withdrawal scale
(13-item SOWS). The 13-item SOWS is a shorter version
of the SOWS by Handelsman et al.18 and measures common direct related motoric, autonomic, gastrointestinal,
and musculoskeletal symptoms using 13 items divided
across four subscales.19 Participants rate the presence and
intensity of opiate withdrawal symptoms at the time of
administration along a scale of 0 to 4 (0 ⫽ not at all, 1 ⫽ a
little, 2 ⫽ moderate, 3 ⫽ quite a bit, 4 ⫽ extreme). The sum
of the scores for the different items constitutes the total
SOWS score with a minimum of 0 and a maximum of 52.
EuropAddiction severity index (EuropASI). The
Dutch ASI20 measures severity of addiction in eight
domains (physical health, work/education/income, alcohol, drugs, legal problems, family/social relationships,
psychological/emotional complaints, gambling).
Symptom checklist-90 (SCL-90). The Dutch version
of the SCL-9021 provides an estimate of experienced pathology (ie, mental health state) in terms of eight dimensions:
agoraphobia (range 7-35), anxiety (range 10-50), depression (range 15-75), somatization (range 12-60), insufficiency of thinking/acting (range 9-45), interpersonal sensitivity (range 18-90), hostility (range 6-30), and sleeping
problems (range 3-15). The total “psychoneuroticism”
score can range from 95 to 450.
Structured Interview for DSM-IV personality
(SIDP-IV). The SIDP-IV is a semistructured interview
that uses nonpejorative questions to assess personality
traits and disorders in terms of the DSM-IV.22 The SIDP-IV
has been shown to have good interrater reliability and
construct validity for opioid-dependent patients.23,24
Visual analogue scale craving (VAS craving).
Using a VAS, participants are asked to rate the extent of
craving for drugs along a 100-mm horizontal line with the
left pole representing no craving at all and the right pole
representing extreme craving. The result is a score along
a continuous scale ranging from 0 to 100.
Desires for drug questionnaire (DDQ). The
DDQ assesses the degree of desire triggered by both
internal and external drug-related cues (ie, instant
craving) along a seven-point scale. The total score is the
sum of the scores for 14 items and can thus range from
14 to 98.25
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Obsessive compulsive drug use scale (OCDUS).
The OCDUS measures the obsessive-compulsive aspects
of drug use and the experienced general desire for use of
the drug of choice throughout the previous week (general
craving) along a five-point scale. The total score is the
sum score for 13 items and can thus range from 13 to 65.25

Table 1. Fixed medication schedule during three
detoxification days
Time
8.00 AM

Medication
Clonidine 0.3 mg
Diclofenac 50 mg

Procedure

Ondansetron 4 mg

Participants were randomly assigned to rapid detoxification either with or without general anaesthesia. With
the exception of some differences in the naltrexone
schedule and, of course, the general anaesthesia procedure, all of the patients were treated for withdrawal signs
and symptoms using the same medication, dosages, and
schedule for three detoxification days. Medication was
given to sedate; reduce inner restlessness in muscles;
alleviate abdominal discomfort, cramps, and spasms; prevent high blood pressure, nausea, vomiting, and diarrhoea; and control anxiety (see Table 1 for medication
schedule). During the subsequent three days of recovery,
the patients were treated on a symptom-triggered basis.2
Both the 13-item SOWS and the VAS craving were
administered twice at baseline (ie, at 12.00 AM and 7.00 PM),
three times on each day of detoxification (ie, at 8.00 AM,
10.00 AM and 7.00 PM), twice during each day of recovery
(ie, at 8.00 AM and 7.00 PM), and also upon discharge (ie, at
2.00 PM). The EuropASI was administered before admission and the SCL-90, DDQ, and OCDUS were administered upon admission.

Diazepam 10 mg
Transdermal nicotine (30 mg/20 cm2)
9.00 AM

Naltrexone

9.15 AM

Octreotide 0.3 subcutaneous

10.00 AM
11.00 AM

Clonidine 0.3 mg
Ondansetron 4 mg
Butylscopolamine 20 mg
Diazepam 10 mg

3.00 PM

Clonidine 0.3 mg
Ondansetron 4 mg
Butylscopolamine 20 mg

7.00 PM
Analysis

Clonidine 0.3 mg
Ondansetron 4 mg

Only those participants who completed the EuropASI
and the SOWS on at least 75 percent of the occasions on
which it was administered (ie, on at least 14 of 18 occasions) were included in the present study. This meant 200
of the original 272 participants. When more than 75 percent of the SOWS scale was completed on a particular
occasion, missing SOWS item scores were imputed using
expectation maximization (EM) techniques.26 After that,
missing SOWS total scores were imputed using EM
because imputation of total scores allows for individual
curve. Analyses were only conducted on the data involving a fixed treatment schedule and therefore up to the
first day of recovery.
Descriptive statistical analyses were previously undertaken with respect to the sociodemographic characteristics of the patients and their withdrawal symptoms. No
statistically significant differences were found between
various sociodemographic characteristics and severity of
the withdrawal symptoms for those participants who
received general anaesthesia versus those who did not.2
This meant that the two groups could be merged for subsequent analysis.

Butylscopolamine 20 mg
11.00 PM

Clonidine 0.3 mg
Ondansetron 4 mg
Butylscopolamine 20 mg
Diazepam 10 mg

If necessary

Haloperidol 1-3 mg (against severe anxiety)
Midazolam 5-10 mg (against insomnia)

A basic mathematical routine (ie, singular value
decomposition: SVD) was used to identify subgroups
during the detoxification trajectory.27 Four outcome variables measuring severity of opioid withdrawal were
defined in the following manner (see Figure 1):
1. The rate of increase of withdrawal symptoms
from baseline to the maximum score. The increase
is the gradient and expressed in degrees.
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Figure 1. Four outcome characteristics: (1) gradient of increase withdrawal symptoms, (2) peak, (3) gradient of decrease
withdrawal symptoms, (4) and extent of withdrawal symptoms experienced.

Figure 2. Subjective opioid withdrawal symptoms (13-item SOWS) before, during, and after rapid opioid detoxification
(line shows mean; error bars show means ⫾ 1.0 SD).

2. The peak of withdrawal symptoms after naltrexone induction.

curve (AUC) from baseline to the first day of
recovery.

3. The rate of decrease of withdrawal symptoms
from the maximum score to the first day of
recovery. The decrease is the gradient and
expressed in degrees.

The measures listed in Table 3 were derived from the
different instruments and constituted the independent
variables. To minimize the effects of any outliers, mean
baseline SOWS and VAS craving scores were calculated
on the basis of the two baseline measures and one measure prior to the administration of the naltrexone on the
first day of detoxification (ie, T3, T4, and T6, see Figure 2).

4. The extent of withdrawal symptoms experienced was calculated as the total area under the
314
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The number of predictor variables was reduced by
testing for significant differences in withdrawal severity
(ie, increasegrad, peak, decreasegrad, and AUC) in univariate regression analyses. Dichotomous variables were
entered as dummy variables. Variables with a p-value of
⬍0.05 in the univariate analysis were then entered into a
stepwise multivariate regression analysis to evaluate the
importance of each predictor variable (variables entered
model at p ⬍ 0.05 and stayed at p ⬍ 0.1, two-tailed).
According to Green et al.29 our sample size meets the
minimum requirement for multiple regression analysis
(⬎109), which depends upon the number of predictor
variable. The statistical software package SPSS 14.0.2 was
used for all the computations.
RESULTS
Participant characteristics

Participants were 200 opioid-dependent patients (82.0
percent men), with a mean age of 36.0 years (SD ⫽ 6.5).
Most of the participants were never married (69.5 percent) and had no education (19.0 percent) or only lower
education (50.5 percent) while 50.3 percent had a fulltime job.
Course of withdrawal symptoms

The mean baseline SOWS level (ie, average for T3 ,T4,
and T6) was 6.35 (SD ⫽ 4.86). The peak of withdrawal
severity was reached after the administration of the naltrexone on the first day of detoxification (T7: 19.4 (SD ⫽
10.1); T8: 19.3 (SD ⫽ 8.7). The patients were discharged
from the addiction centre with a mean SOWS score of 9.1
(SD ⫽ 7.7). The standard deviations on all of the measurement occasions were large, which indicates substantial individual variability (Figure 2). And, as already mentioned, no substantial differences were found between
those participants who were given general anaesthesia
and those who were not; in fact, the group receiving general anaesthesia showed significantly more withdrawal
symptoms than the group not receiving general anaesthesia on two of the 18 measurement occasions although
this finding must be interpreted with caution due to
repeated analysis.
Outcome measures for severity of withdrawal

Subgroups of participants with different SOWS patterns during the detoxification trajectory could not be
detected using SVD. SVD revealed only one important
component for the course of withdrawal symptoms, comparable with the mean of measurements.
The intercorrelations between the four outcome
measures for severity of withdrawal–the increasegrad

Table 2. Intercorrelations between outcome
measures of withdrawal severity (AUC ⫽ area
under curve) (n ⫽ 200)
Withdrawal severity Increasegrad
Peak*

0.16(†)

Decreasegrad

0.11

AUC

⫺0.05

Peak

Decreasegrad

⫺0.09
0.74(‡)

⫺0.08

*Most of patients had their peak at T7 (36.1 percent),
T8 (25.5 percent), or T9 (12.0 percent).
†
Correlation is significant at the 0.05 level (two-tailed).
‡
Correlation is significant at the 0.01 level (two-tailed).

(M ⫽ 61.05, SD ⫽ 46.07), the peak (M ⫽ 25.74, SD ⫽
8.92), the decreasegrad (M ⫽ 61.05, SD ⫽ 46.07), and the
AUC (M ⫽ 49.01, SD ⫽ 22.04)–are presented in Table 2.
Factors associated with severity of withdrawal

In Table 3, the associations between the independent
variables and outcome measures of withdrawal severity
are presented. Variables significantly associated with one
of the outcome measures were as follows: mean years of
heroin use, intravenous heroin use, anxiety, cluster C
personality disorders, baseline VAS craving, DDQ total
score, and baseline withdrawal symptoms. The multiple
regression model revealed significant contributions of
baseline withdrawal symptoms (R2 ⫽ 0.18), intravenous
heroin use during the last 30 days (R2 ⫽ 0.04), and Cluster
C personality disorders (R2 ⫽ 0.04) to the increasegrad of
withdrawal symptoms while anxiety and mean years
of heroin use were excluded (see Table 4). The peak for
the withdrawal symptoms was found to be associated
with baseline withdrawal symptoms (R2 ⫽ 0.08) while
anxiety and VAS craving no longer played a significant
role in multiple regression analysis. The univariate
regression analysis showed only one variable to predict
the decreasegrad of withdrawal symptoms, namely anxiety
(R2 ⫽ 0.03). Finally, AUC was associated with both baseline
withdrawal symptoms (R2 ⫽ 0.27) and anxiety (R2 ⫽ 0.02)
in the multiple regression analysis; VAS craving and DDQ
total score no longer played a role.
Two variables predicting the increasegrad of withdrawal
symptoms were dichotomous variables. Patients using
intravenous heroin during the last 30 days prior to admission showed a smaller increasegrad (M ⫽ 23.94; SD ⫽ 82.28)
than patients not using intravenous heroin during the last
30 days (M ⫽ 62.60; SD ⫽ 43.63). The same was found for
patients with a Cluster C personality disorder (M ⫽ 34.28;
SD ⫽ 62.35) as opposed to patients with no such personality disorder (M ⫽ 63.54; SD ⫽ 43.84).
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Table 3. Descriptive statistics for independent variables and univariate associations* with outcome
variables of increasegrad, peak, decreasegrad, and area under curve (AUC)
Characteristics

n

AUC

Peak

Increase

Decrease

Age, mean (SD)

36.00 (6.47)

200

ns

ns

ns

ns

Male (percent)

82.0

200

ns

ns

ns

ns

6.35 (4.86)

200

0.00

0.00

0.00

ns

Mean years heroin

12.09 (5.69)

200

ns

ns

0.02

ns

Mean age at first heroin use

20.93 (5.22)

200

ns

ns

ns

ns

Mean years methadone

7.14 (5.51)

200

ns

ns

ns

ns

Mean years cocaine

5.39 (5.73)

200

ns

ns

ns

ns

Heroin

18.20 (12.20)

200

ns

ns

ns

ns

Methadone

23.04 (10.97)

200

ns

ns

ns

ns

Cocaine

3.97 (7.29)

200

ns

ns

ns

ns

Alcohol

3.57 (8.81)

200

ns

ns

ns

ns

Benzodiazepine

6.20 (11.37)

196

ns

ns

ns

ns

0.81 (0.68)

67

ns

ns

ns

ns

Methadone use in mg, mean (SD)†

35.78 (27.98)

67

ns

ns

ns

ns

Opioid use in mg, mean (SD)‡

52.39 (44.53)

67

ns

ns

ns

ns

4

200

ns

ns

0.02

ns

Number of previous drugs detoxifications, mean (SD)

2.64 (2.88)

200

ns

ns

ns

ns

Anxiety (SCL-90), mean (SD)

16.38 (6.59)

200

0.00

0.02

0.00

0.02

VAS Craving

22.32 (23.08)

195

0.00

0.02

ns

ns

DDQ total score

32.43 (14.71)

199

0.03

ns

ns

ns

OCDUS total score

34.42 (10.92)

199

ns

ns

ns

ns

Baseline withdrawal symptoms, mean (SD)
Drug use in years, mean (SD)

Drug use last 30 days, mean (SD)

Heroin use in gram, mean (SD)†

Intravenous heroin use last 30 days (percent)

Personality characteristics (SIDP-IV) (percent)

148

Cluster A presence

3.4

ns

ns

ns

ns

Cluster B presence

29.1

ns

ns

ns

ns

Cluster C presence

12.8

ns

ns

0.01

ns

*p is significant at the 0.05 level (two-tailed).
†
Doses are derived from meetings between physician and participant before admission.
‡
1 mg of heroin use is translated into 65 mg of oral methadone (1 g of street heroin is roughly equivalent to 50-80 mg oral
methadone28).
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Table 4. Results of multiple regression analyses to identify independent predictors of withdrawal severity*
Outcome
Increasegrad

Peak

Predictor
Constant

SE

89.93

5.59

␤

t

p

95 percent CI

16.09

0.00

78.89-100.97

0.18

⫺4.04

0.71

⫺0.41

⫺5.68

.00

⫺5.45 to ⫺2.63

Intravenous heroin use

0.22

⫺48.96

16.01

⫺0.22

⫺3.06

.00

⫺80.60 to ⫺17.31

Cluster C personality disorders

0.26

⫺28.57

10.18

⫺0.20

⫺2.81

.01

⫺48.69 to ⫺8.46

22.44

1.02

22.10

.00

20.43 to 24.45

0.53

0.13

4.16

.00

0.28 to 0.78

79.16

3.56

22.24

.00

72.14 to 86.18

⫺0.49

0.20

⫺2.43

.02

⫺0.89 to ⫺0.09

26.95

3.62

7.44

.00

19.81 to 34.09

Constant
0.08

Constant
Anxiety

AUC

B

Baseline withdrawal

Baseline withdrawal
Decreasegrad

R2

0.03

Constant

0.29

⫺0.17

Baseline withdrawal

0.27

2.00

0.31

0.44

6.38

.00

1.38 to 2.61

Anxiety

0.29

0.58

0.23

0.17

2.50

.01

0.12 to 1.03

*Note increasegrad (F ⫽ 16.89, df ⫽ 3/144, p ⫽ 0.00); peak (F ⫽ 17.28, df ⫽ 1/193, p ⫽ 0.00); decreasegrad (F ⫽ 5.88, df ⫽ 1/198,
p ⫽ 0.02); AUC (F ⫽ 39.80, df ⫽ 2/191, p ⫽ 0.00).
DISCUSSION

The aim of this study was to identify subgroups of
withdrawal symptoms during an opioid detoxification
trajectory and to predict the severity of withdrawal symptoms on the basis of drug-related and sociodemographic
characteristics. No distinct subgroups could be identified
despite substantial individual variability throughout the
detoxification trajectory. Opioid withdrawal severity was
measured in terms of the rate of increase for the withdrawal symptoms, the peak of the withdrawal symptoms,
the rate of decrease for the withdrawal symptoms, and
the extent of the withdrawal symptoms. The highest level
of withdrawal (peak) generally occurred on the first day
of administration of the opioid antagonist and was found
to last at least a few days, which is in keeping with the
findings of Gowing et al.30 Multivariate regression analyses showed only five independent variables to predict
one or more of the four severity of withdrawal measures.
Patients who used heroin intravenously during the last
30 days prior to admission showed a smaller rate of
increase in their withdrawal symptoms than patients who
had not. This is in contrast to the findings of Smolka and
Schmidt,8 who found greater severity and duration of
total and maximum withdrawal symptoms in injectors
when compared to smokers. A possible explanation for
these contradictory findings may lie in the relatively small
percentage of intravenous heroin use in the Netherlands
(10 percent of all opioid users) or in the wide range of

medication used in this study instead of abruptly withdrawn as studied by Smolka and Schmidt.8
The severity of the withdrawal symptoms at baseline
predicted the rate of increase, peak, and extent of the
withdrawal symptoms. Higher baseline withdrawal severity predicted higher peak symptoms and a greater extent
of withdrawal symptoms but lower rates of increase for
the withdrawal symptoms, which can be explained by
the fact that an increase in withdrawal symptoms is limited by definition in patients with already higher baseline
levels to start with.
Experienced anxiety predicted the extent of the withdrawal symptoms, which is in accordance with Philips
et al.10 Contrary to this was the observation of a relatively
faster rate of decrease in the symptoms of withdrawal in
patients with a higher anxiety level at baseline. On the
analysis for peak of the withdrawal symptoms and rate of
increase in withdrawal symptoms, anxiety was dropped
from the multiple regression analyses while the severity
of withdrawal symptoms at baseline remains. This seems
attributable to the strong relation between these two variables (R ⫽ 0.47). The presence of personality pathology
reflecting the anxious-fearful cluster of the DSM-IV (ie,
Cluster C) was associated with a smaller rate of increase
in the withdrawal symptoms of the participants.
As already mentioned, a major association was found
between baseline withdrawal symptoms and anxiety in
the present study. This presumably reflects the fact that
patients may report on not only symptoms of opioid
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withdrawal but also anticipatory anxiety and a general
increase of stress, as Collins et al.3 have argued. The
strong associations between anticipatory anxiety and
the individual’s autonomic reaction to stress, on the one
hand, and the baseline level of withdrawal severity, on
the other hand, also explain why the baseline level of
withdrawal severity predicts both the peak and extent of
withdrawal symptoms. Higher baseline arousal levels
suggest a more sensitive sympathetic nervous system.
The stress response during withdrawal may thus be the
result of both experienced and expected withdrawal
symptoms (ie, pain). Anxiety is further mediated by two
systems, the hypothalamic-pituitary-adrenal (HPA) system and the sympathicoadrenomedullary system (SAS),
which also mediate the cardiovascular system. In other
words, not only subjective experienced anxiety but also
the cardiovascular system is acutely activated, which
results in increases blood pressure, increased heart rate
and dilation of the vascular system. Alcohol and benzodiazepine use before admission did not influence withdrawal severity during baseline and detoxification and
did not correlate with anxiety.
In the present study, patients received a wide range of
medication to prevent withdrawal symptoms and treat
those that occurred. This intervention may explain the
low amount of explained variance by the baseline characteristics of the patients for the peak (8 percent) and
decrease (3 percent) of withdrawal symptoms scores.31 In
contrast, the explained variance in the increase of withdrawal symptoms and extent of withdrawal symptoms are
higher, respectively, 26 percent and 29 percent, mostly
due to the baseline withdrawal symptoms (respectively,
18 percent and 27 percent). Considering the range of the
SOWS scores from 0 to 52, the withdrawal symptoms during rapid detoxification were rather low.
Collins et al.3 reported comparable severities of withdrawal for both rapid detoxification (with and without
buprenorphine) and clonidine assisted detoxification.
This indicates that generalization of the results to patients
undergoing other types of opioid detoxification should
be possible. Nevertheless, caution should be exercised in
generalizing the results of the present study to other
types of opioid detoxification because the present study
was restricted to patients undergoing rapid detoxification. Another limitation of this study is that most patients
are male (82 percent of patients). However, this reflects
the opioid dependent population in the Netherlands.32,33
In sum, the results of the present study provide evidence that the severity of withdrawal symptoms in patients
undergoing opioid detoxification can be predicted by the
baseline severity of their withdrawal symptoms but not
by other patient characteristics. Given that dilation of the
vascular system can cause an increase in the metabolism
of medication, the possibility that medication may be less
effective for the treatment of withdrawal symptoms
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should thus be taken into account. Therefore, greater
attention should be paid to the identification (eg, assessment) and management of withdrawal symptoms at baseline to improve treatment during opioid detoxification.
Higher baseline levels of withdrawal symptoms and anxiety should lead to more rigorous medical treatment to
reduce baseline symptoms of withdrawal and anxiety
and facilitate their prevention and/or treatment during
detoxification. Such an intervention for anxiety reduction
may involve the administration of short acting benzodiazepines and the reduction of noradrenergic activity with
the administration of clonidine a few days prior to the
start of detoxification. Caution is needed to provide short
acting benzodiazepines after detoxification, especially
when patients are also codependent on alcohol or
benzodiazepines.
In closing, only phenotypic predictors were studied in
the present study. More research is thus needed in the
future on the influences of various endophenotypic factors, anticipatory anxiety, and other stress-related factors
on the course of withdrawal symptoms during opioid
detoxification.
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Establishing the safety and efficacy of an opioid titration protocol
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AB S T R ACT

The primary goal of this single-group study was to
determine the safety of a standard opioid titration order
sheet to manage pain in ambulatory cancer patients.
Secondary goals were to examine opioid toxicity and efficacy of this pain protocol.
Twenty-seven patients who required fixed-dose opioids
and who had uncontrolled pain were enrolled. All patients
had their initial opioid dose titrated by the study physician
using the opioid titration order sheet. Data were obtained by
the study nurse during a weekly telephone interview and used
to determine if pain was controlled. After initial titration, a
trained study nurse titrated opioid doses based upon the
standing order sheet. At each contact, patients were assessed
for adverse effects, pain intensity, and analgesics used.
Patients who completed the four-week trial (n = 17) did
not differ from patients who did not complete the trial. No
adverse effects were observed in 39 opioid titrations completed by the study nurse. Opioid toxicities, worst pain,
usual pain, and pain-related distress declined from baseline to week four. Patients who were adherent to their prescribed medications reported significantly lower pain
intensity and distress (ps £ 0.06).
The opioid titration order sheet, used by a trained
nurse, is safe to use in ambulatory cancer patients who
have moderate to severe pain. Common opioid toxicities
were reduced. The protocol also demonstrated initial efficacy in improving worst and usual pain and pain-related
distress. Further research to establish efficacy of the protocol is recommended.
Key words: cancer pain, standing orders, opioid titration
INT R OD UCT ION

Cancer-related pain has been reported in 50 percent of
all patients1 and more than 85 percent of patients with terminal disease.2 Given current pharmacological and intervention strategies, the majority of patients should be able

to achieve controlled pain. Nonetheless, uncontrolled cancer pain remains a major symptom control issue. Extensive
studies have been conducted to identify barriers to uncontrolled pain in order to develop and test interventions.
Multiple factors have been identified that contribute to the
undertreatment of cancer pain. One commonly cited cause
is lack of knowledge by medical staff and patients about
cancer pain and its treatment. Erroneous beliefs, particularly about the danger of opioid use, also prevent optimal
pain control. One obvious solution to these barriers is pain
education. Educational interventions aimed at both medical staff and patients have been tested. While education
interventions can improve knowledge and beliefs, they
have failed to result in consistent, clinically meaningful
improvements in pain outcomes.3 A more powerful and
robust intervention strategy is necessary to effectively
reduce cancer-related pain.
Achieving controlled pain is a complex process that
requires interaction between healthcare providers (typically
physicians and nurses) and the patient-family unit. We
developed a conceptual model describing an ideal interaction between healthcare providers and patients that would
result in optimal pain control. The ideal interaction involves
five steps: 1) the patient effectively communicates pain
issues to the provider; 2) the provider assesses current pain,
the treatment plan, and reasons for poor pain control; 3)
the provider modifies the treatment plan to provide more
effective relief; 4) the provider reviews the revised plan
with the patient and family; and 5) the patient follows the
treatment plan. The first and the last steps in the process are
patient driven, while the middle three steps are initiated by
the provider (Figure 1). A great deal of work has been done
to address the role of patient education to enhance patient
adherence and communication with providers about pain
control issues. As noted above, these interventions have
failed to consistently improve pain control.3 We chose to
develop an intervention that addressed the provider role in
pain control.
Based on our conceptual framework, the provider is
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Step 1. Patient: Patient report of pain
Step 2. Provider: Assessment of pain
Step 3. Provider: Medication modifications
Step 4. Provider: Review of plan with patient
Step 5. Patient: Patient follows treatment plan
Figure 1. Critical steps for adequate pain outcome.

responsible for three specific tasks: 1) assessing pain
control and related issues (such as side effects and adherence), 2) generating a treatment plan, and 3) communicating the plan to the patient. If the provider complies
with these steps in the care process, we hypothesize that
pain control will be enhanced (i.e., decreased pain intensity and side effects). Furthermore, we posit that the
occurrence of a positive pain outcome, which is dependent upon the degree to which the patient follows the
treatment plan, will increase the patients willingness to
report pain at the next healthcare encounter. Conversely,
the process can break down if the provider does not follow the steps of the care process. In this instance, the
feedback is negative, and patients may be less likely to
communicate pain control problems to the provider during the next encounter.
Within our conceptual framework, there are two critical components that determine the healthcare providers
ability to actualize their pain control tasks: 1) the knowledge base and expertise to allow for adequate assessment and treatment of pain, and 2) the time to obtain
pertinent data (pain characteristics, barriers, and side
effects) and communicate changes in the treatment plan
to the patient. Unfortunately, it is evident that many
physicians and nurses lack the skills needed to assess and
treat pain.4-6 Thus, providers enter practice lacking basic
knowledge about how to assess and manage cancer pain.
Providers, therefore, learn to manage pain through trial
and error, consultation with more seasoned providers, or
continuing education. This type of educational process is
suboptimal and leads to large gaps in knowledge. One
strategy used to reduce knowledge deficits is provider
education. Many educational programs for physicians
and nurses have demonstrated short-term improvements
in knowledge and attitudes.7-9 However, this increased
knowledge has not resulted in long-term change in
assessment and prescribing behaviors10 or demonstrated
a beneficial impact on pain outcomes.11
In addition to knowledge deficits, the medical delivery
system used by most practicing oncologists prohibits
timely and adequate response to cancer-related pain. A
high volume of patient care problems and little time to
address palliative issues burdens physicians. Lack of time
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has been identified as a critical barrier to good pain control.12 In order to save time, most oncologists use nursing
staff to assist in symptom control. The use of nurses with
advanced training and skills may be an acceptable and
appropriate way to ensure timely and adequate control of
symptoms. Unfortunately, nurses are usually poorly
trained in symptom management and learn these skills
on the job. Furthermore, there are few tested guidelines
to aid them in this task.
The literature suggests that specific, evidence-based
recommendations in the form of pathways, protocols,
and algorithms may result in improved clinical outcomes
through reducing variation in clinical care. The more specific and accessible the recommendations are, the more
likely that providers will adopt new clinical practices. In
most instances, successful guideline implementation has
incorporated a multifaceted approach with some mix of
education, feedback, or monitoring, and patient-provider
reminders.13 We postulated that a well-developed protocol might enhance pain outcomes in the ambulatory cancer patient. We therefore undertook the development of
a protocol specifically to address opioid titration. The
protocol gives step-by-step instructions to providers, thus
allowing providers with a limited knowledge base to use
it effectively. In addition, it was designed to be nursemanaged, thus reducing the time required by physicians.
The primary goal of this single-group design study was to
test the safety of the opioid titration order sheet by examining the occurrence of severe adverse events. In addition, the study examined the efficacy of the protocol in
reducing opioid toxicities and selected pain outcomes.
PATIENTS AND METHODS
S am ple eligibilit y

Patients were recruited from a comprehensive cancer
center located in a medical center in the southeastern
United States. Eligible patients had: 1) histologically proven
cancer, 2) uncontrolled cancer pain requiring opioids on a
regular (fixed-dose) schedule, 3) the ability to read and
understand English, 4) cognitive ability (Mini-Mental Status
Examination [MMSE] > 24), 5) a life expectancy of more
than 12 weeks, and 6) an age of 18 years or older. Patients
were excluded from the study if they: 1) had pure neuropathic pain; 2) presented in a pain crisis, which is defined
as severe pain unresponsive to traditional opioid therapies;
or 3) required immediate anesthesia or neurosurgical measures for pain control. Patients were removed from the study
if they required hospitalization during the opioid titration
trial, if they were transferred to hospice, or if they presented
to the clinic or emergency department in a pain crisis. This
study was approved by the Institutional Review Board, and
all patients provided written informed consent prior to
beginning the study.
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Int ervent io n

Patients who met eligibility criteria and expressed
interest in study participation were screened using the
MMSE14 to ensure adequate mental capacity to complete
self-report measures. Patients with adequate MMSE
scores (> 24) were then enrolled in the study. Baseline
evaluation included an assessment by a physician in
order to adjust medications and to sign the titration order
sheet. Patients then completed pain intensity and interference items of the Brief Pain Inventory (BPI),15,16 a singleitem distress scale,17,18 and the Medication Side Effect
Checklist (MSEC).19 Patients and family (when available)
underwent a baseline educational program that included
a review of medication doses and schedule, written and
oral explanation about toxicities, and an assessment of
barriers. They were instructed in how to complete the
daily diary, which included a daily measure of worst and
usual pain and all medications taken to manage pain and
side effects. Patients also were instructed to contact the
study nurse for any pain related issues. Emergent problems that occurred at night or on weekends were referred
to the on-call team.
All follow up was conducted by one study nurse using
telephone interviews. Patients were contacted a minimum of once each week for follow-up assessment.
Follow-up assessments included an assessment of pain
(results of the daily diary were reviewed and recorded),
evaluation of adherence and barriers, and an evaluation
of toxicity. The physician trained the study nurse in the
use of the titration order sheet. The physician reviewed
the study nurse dose calculations for the first month to
ensure accuracy.
The opioid titration order sheet provides standing
orders for opioid dose adjustment based on the level of
pain and the use of breakthrough medications. The study
nurse used the data obtained from the patient interview
to calculate an appropriate dose modification. Once the
dose modification was calculated, the patient was told
how to take their medications. If adherence barriers were
identified (e.g., fear of addiction), the study nurse
addressed the barriers and encouraged the patient to take
medications as prescribed. If opioid toxicities were identified, standing orders for side-effect management were
implemented. Patients who had a dose modification for
moderate pain or dose reductions were contacted within
48 to 72 hours after dose titration. Patients who had a
dose modification for severe pain were contacted within 24
hours or the next working day. Patients experiencing a
pain crisis or who developed new pain of unclear etiology
were referred for evaluation by the primary oncologist.
The criteria for dose adjustment were based on pain
level and the use of breakthrough medications. The pain
level was categorized as mild (1 to 4), moderate (5 to 6),
and severe (³ 7).20 For the purposes of this study, controlled

pain was defined as a usual pain level of 4 or less, with
four or fewer rescue doses per 24 hours. To eliminate
dose titration based upon transient or isolated activitydependent pain, the patient must meet the criteria for
three consecutive days before titration would be initiated.
Patients with severe escalating pain could be titrated
more rapidly after consultation with the physician.
Patients who did not meet these criteria for controlled
pain were instructed to modify their opioid dose. Patients
with mild usual pain (1 to 4) taking more than four rescue
doses per day were instructed to adjust their fixed dose by
an amount equal to the daily rescue dose in an effort to
decrease the frequency of need for breakthrough medications. Patients with moderate pain (5 to 6) were instructed
to increase their 24-hour opioid total (fixed dose plus rescue doses taken) by 25 percent. Patients with severe pain
(³ 7) were instructed to increase the 24-hour opioid total by
50 percent. Rescue doses were then recalculated to equal
10 to 15 percent of the new daily fixed-dose opioid total. If
a patient met the criteria for controlled pain (usual pain < 4
and use of more than four rescue doses in 24 hours) and
desired a decrease in opioid dose, a 25 percent reduction in
24-hour opioid total was prescribed.
Outcome measures

The primary outcome measure for this study was
adverse events due to opioid overdose. Adverse events
were assessed at each follow-up telephone interview.
Since toxicities secondary to opioids are common, we
clearly defined the parameters that were considered
adverse events. These included severe lethargy, obtund
sensation, and respiratory depression with a rate less
than 8 per minute.
Opioid toxicity was assessed at baseline and during each
follow-up interview using the MSEC.19 Side effects included
on the six-item MSEC are those typically associated with
opioid use, including constipation, drowsiness, nausea,
vomiting, confusion, and dry mouth. The severity of each
side effect that had been experienced in the past week was
rated on an 11-point Numerical Rating Scale (NRS). Items
were averaged to provide a mean weekly side effect score.
Adherence was assessed at each follow-up interview.
Adherence to fixed-dose medications and the use of
breakthrough dosing for moderate or severe pain was
assessed. Patients were categorized as adherent if they: 1)
took their fixed-dose opioids as prescribed, and 2) took
rescue medications when usual pain was > 4.
Patients completed a daily diary from baseline through
week four of the trial.21,22 Usual and worst pain, fixeddose opioid use, rescue medications taken, and other
coanalgesics used were recorded in the daily diary. At
baseline, week one, and week four, patients completed
the interference items from the BPI15,16,20 and the painrelated distress item.17,18 Worst and usual pain intensity
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Table 1. Sample description
Variable

Did not complete study

Completed study

Number of Ss

Percent in group

Number of Ss

Percent in group

Male

8

80

8

47

Female

2

20

9

53

White

10

100

13

76.5

African-American

0

4

23.5

Gender

Ethnic background

Marital status
Married

3

60

12

75

Single/divorced

2

40

4

25

Mean

SD

Mean

SD

Age in years

57.1

11.38

54.59

9.67

Cancer dx in months

11.3

12.35

32.0

52.45

Pain duration months

8.96

13.49

16.6

17.15

Mental status

29

1.63

28.2

2.41

Worst pain (0-10)

7.3

1.64

6.24

2.95

Usual pain (0-10)

5.8

1.03

4.47

2.92

Side effects (0-10)

1.96

1.63

2.45

1.50

Distress (0-10)

5.9

2.85

5.0

2.88

Interference (0-10)

4.38

2.70

3.78

2.57

and pain-related distress were obtained using 0 to 10 NRSs.
Interference because of pain is a seven-item scale, which
includes interference with ability to walk, general activity,
usual work, mood, sleep, relations with others, and enjoyment in life. Each item was rated on an 11-point NRS, and
responses were averaged for a total interference score. All
instruments have established reliability and validity.
D at a analys is

The sample size was based upon the ability to detect a 10
percent rate of adverse events. Demographic and clinical
variables were examined using descriptive statistics. A
weekly average of worst and usual pain was computed
from the daily diary. The average number of rescue doses
per day was computed. Average scores were computed for
the interference and side effects scales. Differences in demographic, clinical, and baseline variables between patients
who completed and did not complete the study were examined using c-square for categorical and independent t-test
for continuous variables. Toxicities were examined in two
ways: 1) the proportion of patients with no toxicities was
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compared to patients with toxicities using c-square, and 2)
the change in mean severity of toxicities was tested using
repeated measures analysis of variance (ANOVA). Efficacy
of the intervention was examined using a two-factor repeated measure ANOVA. In each analysis, time was the factor
within subjects and adherence was the factor between subjects. Dependent variables included worst pain, usual pain
(5 data points), pain-related distress, and interference
because of pain (3 data points). This type of analysis
allowed us to examine main effects for time and adherence
and to determine if there were interactions between time
and adherence for the selected pain outcomes. Level of significance was p £ .10 for this pilot study. This level of significance was selected to increase our ability to detect
differences over time, which may be clinically significant.
RESULTS
P atient c harac teristic s

Out of a total of 27 patients who enrolled in the study,
17 completed the four-week trial (63 percent retention).
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Table 2. Use of rescue medications over time
Rescue doses per day

Rescue doses per week

Mean

Median

Range

Mean

Median

Range

Week 1

1.79

1.20

06

12.25

7.0

0  42

Week 2

1.82

1.79

0  5.29

11.86

11.0

0  37

Week 3

2.08

2.07

0  5.29

13.0

12.5

0  37

Week 4

1.84

1.85

0  4.14

12.29

8.0

0  29

Reasons for discontinuing the study were hospitalization
(n = 3), referral to hospice (n = 1), death unrelated to disease progression (n = 1), and loss to follow up (n = 5).
There were no significant differences between patients
who did and did not complete the study on any baseline
variable (Table 1). The final sample (n = 17) was predominantly white and married, with a mean age of 57 years.
They had been diagnosed with cancer for 11 months and
had experienced pain related to the cancer for nine
months. Fifty-nine percent were undergoing active treatment at the time of enrollment.

no toxicities associated with opioid use (Table 3).
Drowsiness and dry mouth were most frequently reported and remained the most frequent toxicities experienced after opioid titration. The proportion of patients
with no toxicities gradually rose from week one to week
four. Chi-square analyses indicated the proportion with
toxicities differed significantly from expected at baseline
(p = 0.008), but no significant differences were found
after opioid titration (ps > 0.10). The mean score on the
MSEC was 1.96 at baseline, with a significant reduction in
mean toxicity over time (p = 0.07).

Adverse events asso ciated with o pio id titratio n

Adhe r e nc e

Patients were prescribed a long-acting opioid on a fixed
schedule and a rescue medication when entered into the
study. The dose range of long-acting opioids was as follows: Duragesic (25 to 400 mcg q 72 h), sustained release
morphine (30 to 450 mg qd), and sustained release oxycontin (40 to 271 mg qd). Morphine sulfate immediate release
tablets or liquid was the most frequently prescribed opioid
for rescue dosing. Over the four-week trial, patients averaged approximately two rescue doses per day, however,
there was a high degree of variation across patients in use
of rescue medications (Table 2).
All patients had a dose adjustment upon entry into the
study. Over the four-week study period, 15 patients (88
percent) had dose escalations: eight patients had one additional dose escalation, and seven patients had between two
and five dose escalations. One patient tolerated two dose
decreases. One patient required no additional dose modification. Each patient had initial opioids titrated by the physician (27 titrations). The study nurse successfully managed
an additional 39 titrations. No patient experienced any
adverse effect (severe lethargy, obtund sensation, or respiratory depression) over the course of the trial.

Nine patients (53 percent) were adherent to both
fixed- and rescue-dose analgesic regimens. The majority
of patients took their fixed-dose opioids as prescribed.
Nonadherence was primarily related to failure to take rescue doses when usual pain rose above four-tenths on the
NRS. When queried about failure to adhere to the breakthrough regimen, most patients replied the pain wasnt
that bad, and they did not need the medication.

O pio id t o x ic it ies

At baseline, less than 20 percent of patients reported

Effect o f titratio n o n pain o utco mes

The opioid titration order sheet had a beneficial effect
on pain outcomes. Repeated measures ANOVA indicated
a significant main effect for time on worst pain (p = 0.10),
usual pain (p = 0.02), and pain-related distress (p = 0.03).
All outcomes showed a decline over time. Interference
because of pain did show a slight decline over time, but
the change was not statistically significant. A main effect
for adherence also was significant for worst pain (p =
0.05), usual pain (p = 0.006), and distress (p = 0.05). As
expected, patients who took their medications as prescribed reported lower pain and distress than those who
did not. No significant differences were found between
patients who were and were not adherent for interference because of pain. No significant interaction between
time and adherence was found for any pain outcome.
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Table 3. Toxicities during trial
Toxicity

Baseline

Week 1

Week 2

Week 3

Week 4

Constipation*

46.7

21.1

16.7

18.2

7.7

Drowsiness*

66.6

38.5

59.3

60.0

30.8

Nausea*

46.7

21.1

33.3

27.3

23.1

Vomiting*

20.0

21.1

8.3

18.2

15.4

Confusion*

33.3

21.1

16.7

36.4

23.1

Dry mouth*

80.0

53.8

75.0

81.8

43.8

0

17.6

52.9

41.2

40.0

58.8

1

11.8

0

17.6

6.4

17.6

26

70.6

47.1

42.1

53.3

23.5

Mean

1.96

0.83

0.94

0.99

0.64

SD

1.63

1.23

1.15

1.10

0.98

0  5.67

0  3.33

0  3.67

0  3.0

0  3.17

Number of toxicities

Severity**

Range

* Percent with toxicity; ** Possible range 0  10.
D IS CUS S IO N

The results of this study confirm the safety of an opioid titration order sheet that is managed by a trained
nurse with appropriate physician oversight. The primary
outcome measure for this study was adverse events. No
adverse events were observed in the 66 titrations completed in this trial. Interestingly, despite the large number
of dose titrations during the study period, opioid toxicity
decreased over time. This may be related to the aggressive assessment of toxicity coupled with the timely institution of standard therapy to manage opioid side effects.
To capture the effect of the intervention on pain control, it is critical to select appropriate outcome measures.
The most commonly used outcome measure for cancer
pain is pain intensity. A standard measure of pain intensity in the cancer population is the BPI.15,16,20 Usual pain is
considered a measure of basal pain, while worst pain
reflects breakthrough pain. Results from this pilot trial indicate that opioid titration using the opioid titration order
sheet resulted in improvement in usual and worst pain.
Pain, like other symptoms, is characterized by multiple
dimensions.23 Distress, which is defined as the amount of
anguish or bother caused by the symptom,23,24 also may have
a significant impact on intensity, duration, and secondary
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outcomes.23-25 In previous work, pain-related distress
explained a greater proportion of unique variance in
interference than pain intensity (worst or usual), mood
disturbance, or analgesics used.26 Use of the opioid titration order sheet resulted in a significant reduction in distress once the patient had been placed on the protocol
and had medications titrated. These findings suggest that
distress may be a particularly salient outcome in analgesic trials and merits further study. The lack of effect of
the opioid titration protocol on interference because of
pain is consistent with previous work,27 which is an outcome that may be influenced by a number of factors in
addition to adequate pain control. Another explanation is
that this scale may not be as sensitive to change as the
single item pain intensity and distress items.
In our study, only half of the patients adhered to the
prescribed regimen. While most patients took their fixeddose regimen, adherence to the breakthrough regimen
was poor. These results confirm the findings of other
investigators. In a study by Miaskowski et al.,28 the lack of
adherence to medications prescribed to control metastatic cancer pain was substantial. Adherence rates, over a
five-week period, were high (90.0 percent) for medications prescribed on a fixed schedule and notably lower
for rescue-dose analgesics (24.7 percent). This study
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highlights the problem of medication adherence in
patients with cancer pain and provides a reasonable
explanation for undertreatment.
Furthermore, we demonstrated that patients who
adhere to their regimen are more likely to have improved
pain outcomes. Our findings also support the work of Du
Pen and colleagues,27 who tested a pain algorithm in a
randomized clinical trial. Use of the pain algorithm resulted in a significant reduction in usual pain for all patients
in treatment and a significant reduction in usual and
worst pain for patients who adhered to the prescribed
regimen. In their sample, the pain algorithm did not
affect symptoms experienced, interference because of
pain, or quality of life. Thus, Du Pen and colleagues
demonstrated the importance of adherence in achieving
improvement in pain intensity when patients are managed with a pain algorithm. Both the pain algorithm and
the opioid titration order sheet represent strategies that
may produce successful implementation of existing pain
guidelines.29,30
Lim it at io ns

Several limitations of this study must be noted.
Because of the single-group design, we cannot compare
the impact of this protocol with standing titration orders
to usual care. The ability to generalize the results of this
study are limited by the small sample size and attrition of
patients from the study. Thus, future research using a randomized design with a usual care comparison group is
recommended.
CONCLUS ION

The opioid titration order sheet is a clinical tool that
addresses the provider-driven steps of our conceptual
model. The order sheet specifies the timing and content
of pain assessment, the criteria indicating need for opioid
dose adjustment, a standing order for dose titration, and
an outline for provider communication of the treatment
plan to the patient. After initial assessment by the physician, the standing orders can be used by trained nurses,
thus reducing the barriers to effective pain management,
knowledge deficits, and time constraints. Our pilot study
suggests that this type of clinical tool is safe and effective
in improving several critical pain outcomes for ambulatory patients with cancer. The protocol with standing
orders also addresses barriers to clinical guideline implementation. Because of their level of specificity, algorithms and protocols may be more easily adopted in
clinical settings, thus reducing one of the implementation
problems inherent in guidelines. To extend this line of
research, we need to determine the applicability of a pain
protocol with standing orders for dose titration for community-based providers.
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AB S T R ACT

INT R ODUCT ION

The increasingly common practice of long-term opioid
therapy for chronic noncancer pain must be guided by ongoing assessment of four types of outcomes: pain relief, function,
side effects, and drug-related behaviors. Our objective was to
gather initial pilot data on the clinical application of a specialized chart note, the Pain Assessment and Documentation
Tool (PADT), which was developed and tested with 27 physicians. This pilot test provided the means to collect cross-sectional outcome data on a large sample of opioid-treated
chronic pain patients. Each of the physician volunteers (located in a variety of settings across the United States) completed
the PADT for a convenience sample of personally treated
chronic pain patients who had received at least three months
of opioid therapy. Completion of the PADT required a clinical
interview, review of the medical chart, and direct clinical
observation. Data from the PADTs were collated and analyzed. The results suggested that the majority of patients with
chronic pain achieve relatively positive outcomes in the eyes of
their prescribing physicians in all four relevant domains with
opioid therapy. Analgesia was modest but meaningful, functionality was generally stabilized or improved, and side effects
were tolerable. Potentially aberrant behaviors were common
but viewed as an indicator of a problem (i.e., addiction or
diversion) in only approximately 10 percent of cases. Using
the PADT, physician ratings can be developed in four
domains. In this sample, outcomes suggested that opioid therapy provided meaningful analgesia.
Key words: opioids, noncancer pain, assessment,
documentation, outcomes

The use of opioid analgesics is a cornerstone of pain
management. Although still controversial, chronic opioid
therapy for noncancer pain is becoming a more widely
accepted therapeutic option.1-5 A large gap exists
between the empirical literature on the safety and efficacy of long-term chronic opioid therapy and the expanding use of this approach in clinical practice.
To use opioids safely and effectively, candidates for
therapy should be appropriately selected, drug administration should be optimized, and ongoing monitoring
should provide detailed information in multiple domains.
Based on extensive clinical experience, four domains
have been proposed as most relevant: pain relief, side
effects, physical and psychosocial functioning, and the
occurrence of any potentially aberrant (or nonadherent)
drug-related behaviors.6 These domains have been summarized as the Four As (analgesia, activities of daily living, adverse side effects, and aberrant drug-taking behaviors).7 The monitoring of these outcomes over time
should inform therapeutic decision-makers and provide a
framework for documentation of the clinical use of these
controlled drugs.
Suboptimal physician monitoring and documentation
during opioid therapy is a significant problem8 and may
have adverse clinical, medicolegal, and regulatory implications.9 In an effort to improve the approach to monitoring and simultaneously provide a standardized chart note
for the purposes of documentation, a brief, physicianrated Pain Assessment and Documentation Tool (PADT)
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was developed and successfully field tested.10 The PADT
was developed from a series of questions and checklists
that together assessed each of the Four As.
PADT items that evaluated pain relief and function
were modeled on the Brief Pain Inventory,11 a validated
patient-rated instrument. Side effects were tabulated. A
list of potentially aberrant drug-related behaviors was
developed from descriptions in the medical literature3
and clinical experience. The list included drug-related
behaviors that are illegal (e.g., altering of prescriptions,
lying to obtain a controlled substance, drug diversion),
those that strongly suggest addiction (e.g., continued use
despite harm), and those that raise concern about drug
abuse or addiction but are not, in themselves, diagnostic
(e.g., multiple requests for higher doses, repeated visits
to an emergency room).
The process by which the PADT was developed and
refined, using application of the tool clinically by physicians, has been described previously.10 The pilot clinical
application itself yielded outcomes data on a large and
diverse patient sample. These data, described later, reflect
the perceptions of treating physicians pertaining to a broad
set of outcomes achieved by a selected population of opioid-treated chronic pain patients. As such, they represent a
type of survey data that has not heretofore been explored
as a means to define the spectrum of responses observed
in clinical practice. Our objective was to gather initial pilot
data on the clinical application of a specialized chart note,
the PADT, which could then be used in the design of
future validation and reliability trials.
M ET H O D S
P r o c e du r e

Twenty-seven physicians attending a training program
for a pain-oriented speakers bureau were recruited to
participate in the pilot study. The physicians practiced in
all regions of the continental United States and spent at
least part of their clinical practice time caring for patients
with chronic noncancer pain. They were chosen for their
collective expertise in pain management and their ready
access to patients with chronic pain issues being maintained on opioid therapy. Although this is a potential
source of bias, it was felt that having physicians with
interest and expertise in pain administer the PADT was
important for gathering initial data on the tool.
The physicians were given the checklists that together
constituted the first draft of the PADT and were asked to
identify patients from their practices who had been
receiving opioid therapy for a period of at least three
months. They were then instructed to obtain the information necessary to complete the PADT from a clinical interview, review of the medical chart, and direct clinical
observation.
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A total of 388 patients with a diverse assortment of
pain syndromes and a wide variety of opioid and adjuvant medications were interviewed for the study. As stated previously, all patients with chronic noncancer pain
were eligible to be selected as long as they had been on
opioids for a period of three months or longer. This
selection criterion was chosen in the hopes of obtaining a
patient sample that was not new to the various physicians
so they could render judgments based on some established relationship. In addition, it was hoped that this
time period would also maximize the chance that any
dose-finding for opioids would be well underway or
stable in those who were selected. After the checklists
were completed by the physician, the forms underwent
removal of identifying information and were sent to the
lead investigator for analysis.
S t udy inst rum ent

The PADT was developed by the investigators with
input from a group of experts in pain and addiction medicine.10 The tool has four sections: physician demographics, patient demographics, assessment of the Four As, and
the physicians diagnostic impression of the patient. The
physician demographics section includes information
such as age, mode of practice, practice location, and the
number of prescriptions written for opioids in the last
month. The patient demographics section includes gender, ethnicity, employment status, pain diagnosis, and
medical history.
The section on the Four As requires the physician to
rate the effectiveness of the analgesic regimen, the presence of side effects and their severity, the current impact
of the pain on function, and the presence of any aberrant
drug-taking behaviors. The last section, physician
impression, asks the physician to note whether aberrant
drug-related behaviors, if present, most likely owed to
addiction, unrelieved pain, criminal intent (diversion), or
nonaddiction-related psychiatric disturbance (e.g.,
depression, anxiety, personality disorder).
Analysis plan

The goal of the study was to characterize the impressions of physicians who were treating patients on chronic
opioid regimens according to the PADT. To this end, the
data analysis plan was to collate and describe the participating physicians and the patients they interviewed. A
series of descriptive analyses was conducted, including
frequency and mean calculations. Overall, the objective
was to simply tally and report the findings from the clinical application of the PADT. However, we were also
interested in some exploratory areas that might lead to
future research questions. Exploratory analyses were
conducted on how each of the Four As related to each
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other and to demographic information through a series of
Pearson correlations and t-tests. To accomplish this, global scores for each of the Four As were created by summing the items from each section of the instrument. As a
final analysis, a series of one-way analysis of variance
(ANOVA) tests was conducted to determine whether or
not the opioid regimen chosen for the patient had an
effect on any of the Four As.
RESULTS
P hysic ian dat a

A total of 27 physicians volunteered to participate in the
trial. Physicians interviewed an average of 14.4 patients,
for a total sample of 388 patients (described later). The
majority of physicians were in the 41- to 50-year-old range
(n = 15, 55.6 percent), followed by those in the 51- to 60year-old range (n = 6, 22.2 percent), and then the 30- to 40year-old range (n = 5, 18.5 percent). Specific ages were not
requested to avoid potential identification of the physicians, given the small physician participant pool. Most
were male (n = 21, 77.8 percent), and all were board certified (n = 27, 100 percent) in their specialty areas. The most
common mode of practice was family practice (n = 10,
45.5 percent), followed by anesthesia (n = 7, 31.8 percent),
and neurology (n = 2, 9.1 percent).
Most physicians were located in an urban setting (n =
18, 69.2 percent), followed by those in suburban (n = 7,
26.9 percent) and rural settings (n = 1, 3.9 percent). Most
practice settings were in an office (n = 10, 50 percent) or
university hospital (n = 5, 25 percent). The physicians
reported an average of 14 years in practice (SD = 10.6).
Most stated that more than one-half of their patients had
chronic pain (mean = 62.7 percent, SD = 36.6); overall,
they treated an average of 912.6 patients per year with
chronic pain (SD = 1,211.9).
The physicians reported that they managed more than
one-half of their chronic pain patients with an opioid regimen (50.6 percent, SD = 31.3), and that they treated an
average of 576.9 patients per year with opioids (SD =
927.2). Table 1 lists the estimated number of prescriptions for opioids that were written by the physicians during the month prior to completion of the PADT.
Oxycodone-containing products (mean = 39.2, SD =
71.9), hydrocodone-containing products (mean = 31.9,
SD = 37.2), and methadone (mean = 16.4, SD = 27.6)
were the most frequently prescribed opioid analgesics.
P a t ient da t a

A total of 388 chronic pain patients were interviewed
and rated by the physicians. The sample was comprised
of 233 women (63.7 percent) and 133 men (36.3 percent),
and had a mean age of 50.1 years (SD = 13.6, range = 21

to 87 years, median = 47.0). Most were white (n = 322,
84.1 percent), followed by African American (n = 29, 7.6
percent) and Hispanic (n = 23, 6.0 percent). Most had
some college experience (n = 115, 30.5 percent), followed by those who were high school (n = 93, 24.7 percent) or college (n = 63, 16.7 percent) graduates. Many
were disabled (n = 160, 41.2 percent), while others were
working full-time (n = 80, 20.6 percent), or retired (n =
60, 15.5 percent). Before their pain diagnosis, most of the
patients were working full-time (n = 250, 67.4 percent) or
part-time (n = 32, 8.6 percent). They were most likely to
be married (n = 218, 56.2 percent), followed by divorced
(n = 76, 19.6 percent), single (n = 47, 12.1 percent), and
widowed (n = 32, 8.3 percent). Most lived with a spouse
(n = 208, 53.9 percent) and the next largest group lived
alone (n = 95, 24.6 percent).
Nearly one-half of the sample (n = 178, 45.9 percent)
reported only one source of chronic pain; the remainder
endorsed two or more causes of pain. Somatic pain was
documented for 291 patients (75 percent), followed by
mixed/other sources (n = 160, 41.2 percent), neuropathic
pain (n = 125, 32.2 percent), and visceral pain (n = 37, 9.5
percent). Only 17.8 percent of the sample (n = 69) stated
that the pain was related to a past job, and an additional
4.4 percent (n = 17) stated that the pain was related to
their current job.
Outco mes: T he Fo ur As

Analgesia. On a scale of 0 to 10 (0 = no pain, 10 =
worst pain imaginable), patients rated their average pain
for the prior week as 5.4 (SD = 2.2) and their worst pain
during that time as 7.9 (SD = 2.1). When asked what percentage of pain had been relieved since starting treatment, the average response was 57.8 percent (SD = 24.4).
More than three-fourths of the patients (n = 301, 77.6 percent) stated that they had a meaningful degree of pain
relief, and 85.1 percent of the physician responses (n = 330)
also indicated that they believed the degree of pain relief
from the analgesic regimen was clinically meaningful.
Activities of daily living. Physicians rated aspects of
functioning as better, same, or worse compared to a
baseline defined as before the current opioid therapy
(Table 2). Overall, physicians rated their patients physical (n = 307, 79.1 percent), psychological (n = 250, 64.4
percent), and social functioning (n = 214, 55.2 percent) as
improved since starting their current regimen.
An index of declining function was created by adding
all the domains of function that were scored by the physician as declining since the opioid regimen was begun.
The domains included physical functioning, mood, family relationships, social relationships, sleep pattern, occupational functioning, and overall functioning. Therefore,
a range of 0 to 7 was possible for domains that had worsened. Overall, only 16.3 percent (n = 63) of the sample
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Table 1. Frequency of opioids prescribed in the past month
Item

n

Mean (SD)

Median

Range

Morphine products

27

14.50 (18.00)

8

0  80

Oxycodone-containing products

27

39.23 (71.85)

15

0  350

Fentanyl patch

27

15.54 (25.62)

5

0  125

Methadone

27

16.42 (27.55)

6.5

0  100

Hydromorphone

27

5.50 (6.49)

3.5

0  20

Tylenol #3

27

3.92 (3.43)

3

0  10

Tylenol #4

27

1.27 (2.44)

0

0  10

Hydrocodone-containing products

27

31.85 (37.23)

15

0  125

Tramadol

27

12.92 (16.02)

5

0  50

Levorphanol

27

0.15 (0.46)

0

02

Dihydrocodeine

27

0.08 (0.27)

0

01

Butorphanol

27

0.35 (0.69)

0

02

Pentazocine

27

0.31 (0.68)

0

02

Others

27

0 (0)

0

0

SD, standard deviation.

was rated as worsening in one or more domains of function. This was broken down as follows: one (n = 31, 8
percent), two (n = 9, 2.3 percent), and three (n = 15, 3.9
percent).
Adverse effects. The most common side effects and
ratings of their severity by the patients are listed in Figure
1. A total of 132 (34 percent) patients required treatment
for constipation, 23 (5.9 percent) for nausea, 14 (3.6 percent) for sedation, and seven (1.8 percent) for mental
clouding. Forty-nine patients (12.6 percent) stated that
side effects forced them to cut down their medications,
and five (1.3 percent) stated that they had to stop taking
the medications entirely. Ninety percent (n = 349) considered the side effects of the medications tolerable.
Only 32.8 percent (n = 127) of the sample rated one or
more of the possible adverse side effects as moderate or
severe in nature. Most reported only one (n = 97, 25 percent) or two side effects (n = 25, 6.4 percent) as being
moderate or severe.
Potentially aberrant drug-related behaviors.
When asked whether there was concern about a patients
responsibility in the use of the current analgesic regimen,
physicians reported 71 times (18.3 percent) that they
were concerned, 299 times (77.1 percent) that they were
not concerned, and 13 times (3.4 percent) that they were
uncertain. When asked whether the patients families
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raised concerns over their use of medications, the physicians responded yes 53 times (13.7 percent) and no
330 times (85.1 percent).
In a series of related questions, physicians rated the
degree to which they suspected problematic behaviors
on the part of their patients. Table 3 lists the behaviors as
well as the physicians impressions. Overall, the physicians believed that their patients answered clinical questions in a completely truthful (n = 308, 79.4 percent) or
somewhat truthful (n = 74, 19.1 percent) manner. In only
two cases (1.0 percent) was it felt that their patients were
not at all truthful. In 46 cases (11.9 percent), physicians
concluded that their patients had exhibited worrisome
aberrant drug-taking behaviors, and in 40 cases (10.3 percent) they felt that the aberrant behavior was related to
unrelieved pain.
Nearly one-half of the sample (n = 173, 44.6 percent)
was rated as having engaged in at least one of the 29 listed aberrant drug-related behaviors. The range of aberrant
behaviors was from 0 to 17, with a mean of 1.48 behaviors per patient (SD = 2.65). Most often, patients engaged
in one (n = 62, 16 percent) or two (n = 36, 9.3 percent)
aberrant drug-related behaviors. When examining the
percentage of patients engaging in multiple behaviors,
19.3 percent of the sample engaged in three or more
potentially aberrant behaviors, with 10.8 percent of the
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Table 2. Results of patient interviews and physician impressions on activities of daily living (N = 388)
Better

Same

Worse

Missing

Physical functioning

303 (78.09)

67 (17.27)

14 (3.61)

4 (1.03)

Mood

368 (69.07)

96 (24.74)

22 (5.67)

2 (0.52)

Family relationships

219 (56.44)

151 (38.92)

16 (4.12)

2 (0.52)

Social relationships

194 (50.0)

171 (44.07)

20 (5.15)

3 (0.77)

Sleep pattern

226 (58.25)

129 (33.25)

30 (7.73)

3 (0.77)

Occupational functioning

155 (39.95)

176 (45.36)

19 (4.90)

38 (9.79)

Overall functioning

289 (74.48)

81 (20.88)

12 (3.09)

6 (1.55)

Physical functioning

307 (79.12)

64 (16.49)

13 (3.35)

4 (1.03)

Psychological functioning

250 (64.43)

112 (28.87)

22 (5.67)

4 (1.03)

Social functioning

214 (55.15)

137 (35.31)

29 (7.47)

8 (2.06)

Patient interview

Physician impression

Numbers in parentheses are percentages.

sample having engaged in five or more of these
behaviors.
Table 4 indicates the aberrant drug-related behaviors
recorded by the physicians and the average number of
occasions on which a behavior occurred. Because this
was a cross-sectional survey, physicians noted the number of times an aberrant behavior occurred over the
course of treating the given patient. Requests for frequent
early renewals (n = 69) and insisting on a particular medication (n = 63) were the most common potentially aberrant behaviors. Five patients (1.3 percent) had been
arrested or detained by the police, four (1.0 percent) had
associates who were arrested or detained by the police,
and six (1.5 percent) were victims of abuse or violence.
Ex plo rato ry analyses o f the Fo ur As

It was of interest to determine whether the Four As
were correlated and how they were associated with psychological, alcohol, or drug problems or demographic
variables. For purposes of determining analgesia level,
the question pertaining to the percentage of pain relieved
was selected for the analysis. For the remaining domains,
summary scores (i.e., total score of each item in that
domain) were used as global representations of outcome.
Only the activities of daily living domain was significantly
related to the other three. Decreased functioning as

measured by activities of daily living was associated with a
smaller degree of reported pain relief (r = 0.20, p < 0.01), as
well as more problems with side effects from medications (r
= 0.17, p < 0.01) and a greater number of aberrant drug-related behaviors being endorsed (r = 0.10, p < 0.05).
Several other relationships were significant and noteworthy. Concerning the demographic variables, gender
was associated with reported pain relief (t1, 361 = 2.09, p
< 0.05), with women (mean = 55.8 percent, SD = 25.5)
experiencing a lesser percent of pain relief from treatment than men (mean = 61.4 percent, SD = 22.3).
Younger age was also found to be significantly related to
an increase in the number of aberrant drug-related
behaviors recorded (r = 0.21, p < 0.01).
With regard to psychiatric issues, a past psychiatric
history of any kind was associated with engaging in more
aberrant drug-related behaviors (r = 0.14, p < 0.01). A
final set of interesting correlations concerned the smoking status of the patients. A history of having smoked cigarettes was associated with poorer functioning in their
activities of daily living (r = 0.14, p < 0.01). Current
smoking activity was associated with a greater number of
aberrant drug-related behaviors (r = 0.17, p < 0.01).
Ex plo rato ry statistics based o n medicatio n

Another key area of interest concerned the effect of
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Figure 1. Side effect severity of opioid therapy (N = 388).

medication choice on the Four As. Using the summary
scores and analgesia items mentioned in the previous
section, a series of one-way ANOVAs was conducted to
compare long- and short-acting opioids. Long-acting opioids were associated with more adverse side effects than
short-acting opioids (F1, 381 = 11.86, p < 0.01). There
were no significant differences between these categories
of opioids concerning percent pain relief, number of
impairments in activities of daily living, or number of
aberrant drug behaviors exhibited.
D IS CUS S IO N

The use of opioids for noncancer pain must be accompanied by a careful and ongoing assessment of outcomes
supported by documentation. In this work, we examined
outcomes using a tool designed to guide this assessment
and generate a comprehensive note to improve recordkeeping. We attempted to put this tool into the hands of
busy clinicians and examine perceptions of outcome. It is
important to note that these results do not represent an
epidemiological survey of outcome in chronic opioid
therapyit was neither designed (i.e., sampling) nor
powered to be interpreted in this fashion.
Thus, it is important to recognize the limitations of this
design to better appreciate what can be learned from
such a naturalistic cross-sectional observation of pain
therapy with opioids. The physicians who took part in
this study were not selected at random, and all had some
expertise and familiarity with chronic pain management.
Indeed, chronic pain patients made up more than onehalf of their respective medical practices. In addition, the
patient sample was one of convenience, needing to be on an
opioid regimen for a period of at least three months. In addition, the physicians interviewed the patients directly and
completed all of the assessment, which could lend to a bias
for under-reporting on the part of patients, especially concerning the aberrant drug-taking behaviors. Indeed, we
should expect that the patients were not totally forthcoming
to their physicians, although a number of aberrant behaviors
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Figure 2. Total number of aberrant behaviors endorsed
by each patient (N = 388).

were reported. Thus, the data reported in this paper are subject to multiple selection biases and may not be representative of outcome in chronic opioid therapy; in this respect, it is
not terribly different from many short, often industry-sponsored, community-based studies of opioid therapy in the
extant literature. However, this type of design does involve a
naturalistic look at pain practice as opposed to a more contrived clinical trial and also offers some insight into how doctors perceive outcomes in their long-term opioid-treated
patients.
The PADT does appear to describe outcome in a comprehensive fashion and might prove to be a useful addition to record-keeping in chronic opioid therapy. It may
also aid in improving the adherence to guidelines for opioid use and the safe use of opioids for noncancer pain.
However, replication studies focusing on more stringent
reliability and validity data for the tool are needed. We
conclude that this study is an important first step toward
creating a clinically applied tool for documentation.
In describing outcomes in these patients, the PADT
helps to explicate the Four As of pain outcomes. The
patients described in this study overall were assessed as
having moderate to severe pain while on opioid therapy.
Their degree of pain relief is best described as modest,
but meaningful, in that it was overwhelmingly felt to
make a real difference in patients lives. The actual
degree of relief noted was a diminution of approximately
58 percent from baseline pain. This is an important and
telling observation, one that says much about the need to
set appropriate expectations for opioid therapy. With
most patients attaining this level of pain relief, a figure
which compares favorably with those previously reported in the literature,12,13 it is clear that the average patient
will have significant residual pain with which to cope.
Patients should be informed of this when first going into
treatment, thus helping them to see they will likely require
lifestyle changes, fitness enhancement, coping strategy
acquisition, etc. to realize a satisfying outcome. Patients
who have the capacity to improve in their function with
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Table 3. Physician-reported impressions of behaviors
Behavior

Yes

No

Do not know

Opioid prescription abuse/addiction

23 (5.93)

342 (88.14)

18 (4.64)

Prescription opioid dependence

92 (23.71)

261 (67.27)

19 (4.90)

Prescription drug abuse/addiction

11 (2.84)

358 (92.27)

9 (2.32)

Prescription drug dependence

6 (1.55)

349 (89.95)

10 (2.58)

Alcohol abuse/addiction

5 (1.29)

364 (93.81)

11 (2.84)

Alcohol dependence

9 (2.32)

349 (89.95)

12 (3.09)

Other illicit drug abuse/addiction

7 (1.80)

356 (91.75)

17 (4.38)

0

351 (90.46)

15 (3.87)

Drug-taking behavior related to criminal intent

2 (0.52)

367 (94.59)

10 (2.58)

Drug-taking behavior resulting from family dysfunction

16 (4.12)

346 (89.18)

17 (4.38)

Has a psychiatric disorder that may be causing or contributing to
aberrant drug-related behavior

21 (5.41)

344 (88.66)

16 (4.12)

Any illicit drug dependence

Numbers in parentheses are percentages.

this degree of relief are probably fairly uncomplicated
and could be considered for opioid therapy in routine
medical management settings. Patients who do not functionally improve with this degree of relief are likely to
have other clinical problems, such as comorbid psychiatric issues (i.e., depression, anxiety, secondary gain
issues, a deep-seated need to stay in the sick role), and
would require specialized attention for a satisfying outcome to be realized.
Additionally, nearly four of five patients were seen as
improved in overall functioning with this rather gross
approach to assessment and documentation. This is an
important consideration in the wake of the negative
attention focused on opioid therapy owing to OxyContin
abuse.14-15 There is a suggestion of the validity of these
ratings given that most of the improvement comes in the
areas of physical functioning and mood where opioids
have their most direct impact.
Opioid side effects were common in this study, but
overwhelmingly seen as tolerable and manageable by
patients and physicians. Constipation was the most common side effect and was severe in one-third of patients,
which is similar to results found elsewhere.16,17 Side
effects can detract from ability to function and must be
aggressively managed.
The results from this study in the area of aberrant
drug-related behavior, should they be replicated in an adequately designed and powered epidemiological survey,

are powerful. For many years, pain experts have argued
that addiction is rare in people receiving adequate and
appropriate opioids as part of the medical management
of pain.18,19 While this may be true, large-scale studies
are, in fact, lacking.
Addiction may not be the central issue facing pain clinicians. In the phenomenology of the pain clinician, the
management of noncompliance behavior arising from
multiple causes is the central issue. These results suggest
that noncompliance is fairly common and challenges the
clinician to note, understand, and react to it in nearly 50
percent of patients. Noncompliance has a complex differential diagnosis, including addiction, uncontrolled
pain (pseudoaddiction), self-medication of psychiatric
and physical symptoms other than pain and situational
stressors, family dysfunction, and diversion.6,20-22 The clinician must know how to assess and come to decisions
about the meaning of this behavior and importantly, document about it. Physicians noted noncompliance in 45
percent of patients but considered it worrisome only one
in 10 times, and so must have a repertoire for responding
to psychiatric and other causes of noncompliance.
Behaviors varied tremendously in their frequency. The
very aberrant and illegal behaviors were rare and
occurred in less than 2 percent of patients overall. The
less obvious behaviors were common, seen in the cases
of nearly one in five patients in some instances. Most
behaviors were seen in approximately 6 percent of

Journal of Opioid Management 1:5 n November/December 2005

263

Table 4. Noted aberrant drug-taking behaviors and mean number of occasions observed
by physician or through reports from family/outside sources (N = 388)
n

Mean number of occasions
noted per patient (SD)

Requests frequent early renewals

69

2.88 (2.35)

Asks for medication by name

63

2.68 (1.79)

Increases dose without authorization

51

2.59 (2.38)

Requests higher dose in a worrisome manner

33

3.29 (2.45)

Reports lost/stolen prescriptions

32

1.36 (0.54)

Oversedation

31

4.92 (13.12)

Negative mood change

30

3.05 (2.23)

Attempts to obtain medication from other doctors

30

1.98 (1.33)

Successfully obtains medications from other doctors

27

1.80 (1.13)

Misses appointments except for medication renewal

22

2.23 (1.57)

Does not comply with other recommended treatments

21

3.26 (2.65)

Reports no effect of other medications

18

2.78 (1.77)

Uses medication for purpose other than described

17

2.21 (1.10)

Declining physical function

16

2.38 (1.82)

Declining social function

13

2.15 (1.63)

Declining psychological function

13

2.04 (1.51)

Intoxicated seeming

13

2.62 (1.82)

Contact with street culture

13

1.31 (0.63)

Abusing alcohol or street drugs

11

1.27 (0.47)

Staff splitting

10

2.70 (1.64)

Involved in motor vehicle or other accident

7

1.14 (0.38)

Increasingly unkempt or impaired

6

2.33 (1.21)

Hoarding of medications

6

2.00 (1.67)

Worrisome drug effects

5

2.30 (1.72)

Changes route of administration

4

3.50 (2.89)

Engaging in the sale of sex to obtain drugs

0

0

Behavior

SD, standard deviation.
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patients, an interesting observation in that the rate of substance abuse/addiction in the United States is thought to
be approximately 6 to 10 percent of the population,23-25
and recent reports in chronic pain populations have
ranged from 3 to 18 percent.26 Thus, if this observation is
replicated in larger epidemiologic surveys, it suggests
that the subgroup of patients expected to be problematic
on opioids could have been predicted from the baseline
population norms.
Inter-relatio nships between
the Four As and other patient variables

It is interesting that there was not a greater degree of
intercorrelation among the Four As. Although they tap
vastly different areas, overall we expected that the chronic pain experience would lend an overarching thread to
combine these four important areas. Indeed, only the
second A, activities of daily living, was significantly correlated to the other aspects of the chart note. This may
suggest a rather important role for paying attention to the
functionality of patients being treated for chronic pain.
Poor functioning in this sample was related to lesser
amounts of pain relief, more adverse side effects, and a
greater number of aberrant drug-related behaviors being
engaged in by patients. It might be that assessing functionality is a rather innocuous means of getting a global
impression of the patient and whether or not he or she is
going to ultimately respond to opioid therapy. This
notion has been at least initially supported by a recent
study of 158 patients treated in an inpatient chronic pain
setting.27
Regarding aberrant drug-related behaviors, it is
important to highlight the predictors that were significant in this study. Those who were younger, had a psychiatric history of any kind, and were current smokers
were all more likely to engage in a greater number of
aberrant drug-related behaviors. Further assessment of
psychiatric history, addiction history, and smoking status and the ability of these factors to predict aberrant
behavior is warranted.
CONCLUS ION

We attempted to implement a new documentation aid,
the PADT, in a naturalistic study of outcomes in opioid
therapy. Although subject to the types of selection biases
that are common in the field of community-based trials in
pain management, the study does suggest that the measure records a comprehensive view of outcomes. The
study also suggests that, in general, patients on ongoing
opioid therapy were seen as having favorable outcomes
by their treating physicians. Future trials are needed to
explore the factor structure, reliability, and validity of the
tool.
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