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Background: The prevalence, efficacy, and risk for addiction for
persons receiving opioids for chronic back pain are unclear.

Purpose: To determine the prevalence of opioid treatment,
whether opioid medications are effective, and the prevalence of
substance use disorders among patients receiving opioid medica-
tions for chronic back pain.

Data Sources: English-language studies from MEDLINE (1966–
March 2005), EMBASE (1966–March 2005), Cochrane Central
Register of Controlled Clinical Trials (to 4th quarter 2004),
PsychInfo (1966–March 2005), and retrieved references.

Study Selection: Articles that studied an adult, nonobstetric sam-
ple; used oral, topical, or transdermal opioids; and focused on
treatment for chronic back pain.

Data Extraction: Two investigators independently extracted data
and determined study quality.

Data Synthesis: Opioid prescribing varied by treatment setting
(range, 3% to 66%). Meta-analysis of the 4 studies assessing the
efficacy of opioids compared with placebo or a nonopioid control
did not show reduced pain with opioids (g, �0.199 composite

standardized mean difference [95% CI, �0.49 to 0.11]; P �
0.136). Meta-analysis of the 5 studies directly comparing the effi-
cacy of different opioids demonstrated a nonsignificant reduction in
pain from baseline (g, �0.93 composite standardized mean differ-
ence [CI, �1.89 to �0.03]; P � 0.055). The prevalence of lifetime
substance use disorders ranged from 36% to 56%, and the esti-
mates of the prevalence of current substance use disorders were as
high as 43%. Aberrant medication-taking behaviors ranged from
5% to 24%.

Limitations: Retrieval and publication biases and poor study qual-
ity. No trial evaluating the efficacy of opioids was longer than 16
weeks.

Conclusions: Opioids are commonly prescribed for chronic back
pain and may be efficacious for short-term pain relief. Long-term
efficacy (�16 weeks) is unclear. Substance use disorders are com-
mon in patients taking opioids for back pain, and aberrant medi-
cation-taking behaviors occur in up to 24% of cases.

Ann Intern Med. 2007;146:116-127. www.annals.org
For author affiliations, see end of text.

Back pain is the second leading symptom seen by phy-
sicians in the United States (1). Chronic back pain

(that is, pain lasting more than 3 months) (2) occurs in 5%
to 8% of community-dwelling persons (3, 4) and is re-
ported in 19% of working adults (5).

Clinicians treating chronic back pain choose from a
range of options, including exercise therapy, nonsteroidal
antiinflammatory medications, tricyclic antidepressants,
acupuncture, and electrical stimulation. Although these
treatments may be effective, patients often experience on-
going pain. Concerns regarding nonsteroidal antiinflam-
matory medications (6, 7) can lead clinicians to consider
opioid treatment. However, the potential for tolerance and
withdrawal, combined with concerns about misuse and
opioid dependence (8), may lead clinicians to restrict the
prescription of opioids (9).

This systematic review and meta-analysis addresses the
following questions: 1) What is the prevalence of opioid
treatment in patients with chronic back pain? 2) Are opioid
medications effective in treating chronic back pain? and 3)
What is the prevalence of substance use disorders among
patients receiving opioid medications for chronic back pain?

METHODS

Data Sources
We conducted a search of the following databases:

MEDLINE (1966–March 2005), EMBASE (1966–

March 2005), Cochrane Central Register of Controlled
Clinical Trials (through the fourth quarter of 2004), and
PsychInfo (1966–March 2005) and limited the search to
English-language and human studies. We used Medical
Subject Headings (MeSH) and text words in MEDLINE
(Appendix Table 1, available at www.annals.org). Separate
searches were conducted for the 3 clinical questions and
were combined into a master library. We examined se-
lected literature reviews and bibliographies for additional
studies. Opinions from leading pain experts regarding po-
tential unidentified manuscripts were also solicited.

Study Selection
Studies were included if they provided data on 1 of

our 3 clinical questions and met the following criteria: 1)
adult (�18 y) patients; 2) nonobstetric sample; 3) no pre-
existing diagnosis of opioid dependence (8); 4) focus on
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opioids for chronic back pain; and 5) use of oral, topical,
or transdermal opioid preparations. For studies reporting
on the efficacy of opioids, we required that the duration of
back pain be at least 3 months. For studies of prevalence,
we relied on the study author’s operational definition of
chronic back pain. For studies investigating the prevalence
of addictive behaviors, we required that studies investigated
aberrant medication-taking behaviors in patients pre-
scribed opioids for treatment for back pain, assessed any
type of substance use disorder concurrent with treatment
for chronic back pain, or described lifetime prevalence of
substance use disorders that may have preceded treatment
for back pain.

Two reviewers applied these criteria to all identified
abstracts. When they could not determine eligibility based
on the abstract, the full article was reviewed. Discordant
eligibility determinations were resolved by consensus.

Quality Assessment
Study quality was assessed by using standardized in-

struments (10, 11). Two reviewers independently scored
the quality of all studies; differences were resolved by con-
sensus. Quality descriptions (for example, “excellent”) were
based on designations created by the authors who devel-
oped the quality instrument. For observational studies, a
quality score of 12 or greater was considered excellent (10).
We included all cross-sectional studies that reported prev-
alence and their quality scores. For clinical trials, a score of
10 or greater is considered excellent (11). Opioid efficacy
trials that did not achieve a score of 10 or greater are not
given detailed consideration in this report.

Data Synthesis and Analysis
We provide descriptive data on the prevalence of opi-

oid treatment, substance use disorders, and aberrant med-
ication-taking behaviors. We used SAS software, version
9.1 (SAS Institute, Inc., Cary, North Carolina), to perform
a meta-analysis of the studies that reported on the efficacy
of opioids. Only studies that provided a measure of effect
size were included. We used opioid equianalgesic conver-
sion charts to compare medications across studies (12).

One outcome measure was extracted from each study.
Whenever possible, we extracted the outcome measure
recommended by the pain expert consensus panel
IMMPACT (Initiative on Methods, Measurement, and
Pain Assessment in Clinical Trials) statement (13). In some
cases, the reported measure of pain intensity differed across
studies. For example, the visual analogue scale ranged from
0 to 100 mm, and the Brief Pain Inventory was measured
on a 0- to 10-point scale. In addition, binary studies re-
ported outcome measures as a proportion to show a de-
crease in pain. For these reasons, a standardized effect size
was used. We calculated a Hedges’ g estimate of the effect
size for continuous measures, consisting of the difference in
mean change in pain from baseline between 2 groups di-
vided by a pooled estimate of the standard error (14, 15).
Our estimate of the effect size for binary outcomes used the

Cox approach that divides the log odds ratio by the con-
stant, 1.65 (16, 17). For studies that compared opioids
with placebo or nonopioid medications, the comparison
was the difference between control and treatment groups.
For observational studies or studies comparing 2 opioids,
the comparison was the change in pain intensity from base-
line. We pooled studies with 2 opioid groups when they
resulted in similar estimates.

Determining the homogeneity of the standardized
mean difference across studies is equal to testing the equal-
ity of means (15). For large samples, the test statistic,
which is a function of Cochran Q statistic, follows a chi-
square distribution: Degrees of freedom are equal to the
number of studies minus one (15). If the null hypothesis of
equal means is rejected, we estimated a random-effects
model. Otherwise, the fixed-effects solution is presented.
In addition, the I2 statistic is reported as an index of study
heterogeneity (18). Defined as the maximum of [0,
(Q � df)/Q], I2 is the proportion of total variance in the
pooled estimate. A value of 0.5 or greater indicates sub-
stantial heterogeneity.

Pooled standardized mean differences were estimated
based on a subset of studies to evaluate the sensitivity of
the results. In particular, the influence of an outlying study
or studies with binary outcomes was removed in 2 separate
assessments. In addition, the relationships between the
standardized mean difference and variables potentially
causing variability across studies (for example, randomized
vs. nonrandomized study, continuous vs. binary outcome,
sample size, comparator group [placebo vs. active control],
quality, and study duration) were examined independently
using inverse–variance-weighted linear regression or meta-
regression (19).

Context

Patients with low back pain often request pain medication,
and many physicians prescribe opioids despite concerns
about drug dependence.

Contribution

Opioid prescribing rates in 11 studies varied widely (3% to
66%). In 4 short-term randomized trials, pain relief was
similar with opioids and either active treatment or placebo.
In poor-quality, heterogeneous studies, the prevalence of
substance abuse disorders in patients taking long-term
opioids for back pain varied from 5% to 24%.

Caution

Study quality was weak overall.

Implications

Opioids seem to have limited, if any, short-term value in
chronic low back pain. Evidence about developing sub-
stance abuse is too limited to draw any conclusions.

—The Editors
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Role of the Funding Sources
The Robert Wood Johnson Foundation’s Program of

Research Integrating Substance Use in Mainstream
Healthcare, the National Institute on Drug Abuse, and the
National Institute on Alcohol Abuse and Alcoholism
funded this study through a grant administered by the
Treatment Research Institute, which had no role in design-
ing, conducting, or reporting the study.

RESULTS

Literature Search Results
The search identified 2378 abstracts. After we ex-

cluded duplicates (n � 752), 1626 abstracts remained. Of
these, we excluded 1592 abstracts for the following rea-
sons: The association between opioid medication and
chronic back pain was not specifically assessed (n � 1068
[65%]); the study opioids were not administered orally,
topically, or transdermally (n � 185 [11%]); the preva-
lence of addiction or substance use disorders in patients
receiving opioid medications was not addressed (n � 184
[11%]); obstetric patients were included (n � 45 [3%]);
the efficacy of opioids in treatment for chronic back pain
was not assessed (n � 89 [6%]); and there was a lack of a
focus on adults (n � 21 [1%]). Four additional manu-
scripts (20–23) were obtained through bibliographies.
Therefore, 38 studies were included in the final analysis.
The percentage agreement was 95% (665 of 700) between
2 reviewers regarding eligibility based on an evaluation of
700 abstracts.

Figure 1 shows a flow diagram for study exclusion. Of
the 38 studies, 14 (37%) addressed the prevalence of opi-
oid prescribing, 18 (47%) addressed the efficacy of opioids,
and 9 (24%) addressed the prevalence of substance use
disorders or aberrant medication-taking behaviors in pa-
tients who were prescribed opioids. Three of the 14 studies
that reported the prevalence of opioid prescribing did not
provide a denominator for back pain patients in the sample
and therefore were excluded (24–26). Three studies ad-
dressed prevalence of opioid prescribing and efficacy of
opioids; however, quality scores resulted in exclusion in at
least 1 category (26–28). Three studies regarding the effi-
cacy of opioids were excluded because they reported quality
scores less than 10 (27, 29, 30). One study was reviewed in
abstract form because the full manuscript was not available
(21).

What Is the Prevalence of Opioid Treatment for Patients
with Chronic Back Pain?
Description and Quality of Studies Reporting Prevalence of
Opioid Treatment

Of the 11 studies describing the prevalence of opioid
treatment for chronic back pain, most used a cross-sec-
tional design (Table 1). Studies were conducted in various
settings, including 4 multidisciplinary or specialty groups
(28, 31–33), 4 pain treatment centers (27, 34–36), 1

across all disciplines (37), 1 in community-dwelling elderly
persons (38), and 1 in a primary care group (39).

Four of 11 studies (36%) had quality rating scores of
12 or more (28, 31, 34, 35) of a maximum possible score
of 27 (range, 7 to 16) (Appendix Table 2, available at
www.annals.org). The most common concern was lack of
internal validity due to limitations that are common in
observational studies (for example, failure to adjust for
confounding variables). In addition, recall bias was a con-
cern in studies that used surveys or questionnaires (37, 38).

Results of Studies Reporting Prevalence of Opioid Treatment

The proportion of patients who were prescribed opi-
oids for chronic back pain ranged from 3% to 66%. The
ranges of prevalence rates were similar for higher-quality
(scores �12) and lower-quality studies. Prevalence esti-
mates were highest in specialty treatment centers (range,
11% to 66%) and lowest in primary care centers (range,
3% to 31%).

Four studies sought to describe the characteristics of
patients who were receiving opioids for chronic back pain
compared with those who were not receiving these medi-
cations (31, 34–36) (Table 1). Two studies found that
patients were more likely to be prescribed opioids if they
reported greater disability, poorer functioning, greater dis-
tress and suffering, and higher functional disability scores
than if they had higher pain severity scores (34, 36). One
study conducted in spine specialty clinics found that pa-
tients receiving opioids were more likely to have neurologic
signs, dermatomal pain distributions, and pain radiation
(31).

In summary, opioid prescribing for chronic back pain
varies substantially by treatment setting, ranging from 3%
to 66%, and is more common in patients with impaired
functional status.

Are Opioids Effective for Treatment for Chronic Back
Pain?

The 15 studies of the efficacy of opioids for chronic
back pain (Tables 2 and 3) offered information on 1008
patients. Eight (53%) studies used a randomized, double-
blind trial design (20, 21, 40–43, 45, 46), 4 were placebo-
controlled (20, 21, 41, 43), and 2 used a crossover design
(42, 46). Pharmaceutical companies sponsored 11 of the
15 (73%) trials.

Description and Quality of Trials Comparing Opioids with
Nonopioids or Placebo

In these 6 trials, the quality scores were considered
excellent (range, 14 to 18; possible maximum score, 20),
and all eligible patients had moderate pain as evidenced by
baseline assessments (Table 2 and Appendix Table 3,
available at www.annals.org). Most trials failed to describe
pretrial analgesia and used divergent primary pain outcome
measures. The mean study duration was 64 days (range, 7
days to 16 weeks). Overall patient retention was 67% to
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99%. The average (SD) opioid dose, in morphine units,
was 73 mg/d (SD, 89) (range, 30 to 232 mg/d) (21, 40,
41, 44). Oxymorphone and topical morphine do not have
a published equianalgesic conversion and are not included
in this calculation (41, 43). All studies reported a substan-
tial reduction in pain scores: Opioids were superior to pla-
cebo and active nonopioid comparators.

Meta-analysis of Studies Evaluating Opioids for Chronic Back
Pain: Studies Comparing Opioid Medications with Nonopioids
or Placebo

Four of the 6 studies comparing an opioid medication
with a nonopioid or placebo were included in the meta-
analysis (Figure 2) (21, 40, 41, 44). One crossover trial was
excluded because we were not able to compute a compar-

ative standardized mean difference from the reported data
(43). Another study was excluded because baseline pain
measurements were not provided (42). Two studies com-
pared 2 experimental conditions with a control group (41,
44). In this instance, the 2 experimental groups were
pooled to provide only 1 estimate. A test of equality of
study means was not rejected at the 0.05 significance level
(chi-square � 1.08; P � 0.782; I2 � 0). Analysis of active
treatment compared with placebo revealed a composite
standardized mean difference (g, �0.199 [95% CI, �0.49 to
0.11]; P � 0.136), which reflects a nonsignificant reduction
in pain in patients receiving opioid treatment compared
with those receiving nonopioids or placebo (Figure 1).

In a sensitivity analysis, there was no association in
standardized mean difference estimates: Study quality,

Figure 1. Study inclusion flow diagram.

*See the Appendix. †Strictly defined only for efficacy trials. ‡3 studies addressed both prevalence of prescribing and efficacy (reference 26–28). §See text
for reasons for exclusion.
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sample size, study duration, and opioid dose were equal.
The 1 study with a binary outcome (40) was removed to
assess the sensitivity of the pooled estimate. This study had
little influence on the pooled standardized mean difference
(g, �0.24 [CI, �0.73 to 0.25]; P � 0.169).

In summary, when comparing the effect of opioid
medications with placebo or active control conditions, opi-
oids have limited efficacy in treating chronic back pain.

Description and Quality of Trials Comparing Opioids

Nine of the trials that tested the efficacy of an opioid
against an opioid comparator had quality scores of 10 or
greater (Appendix Table 4, available at www.annals.org).
These trials tended not to adequately describe pretrial an-
algesia, were of short duration, and tested a range of opi-
oids (Table 3). Of studies in which an examination of the
equianalgesic opioid dose was possible, the average (SD)
morphine-equivalent dose was 63 mg (SD, 15) (range, 30
to 82 mg) for the experimental group and 49 mg (SD, 22)
(range, 16 to 62 mg) for the comparison group (20, 45–
47). Although only 1 study was powered for equivalency
(52), 3 compared the effects of opioids with the effects of
other opioids rather than with the baseline condition (20,
45, 46). All studies reported a substantial reduction in pain
scores: The index opioid was superior to the baseline con-

dition and the active opioid comparator. Although most
studies used an intention-to-treat analysis, 2 stratified their
samples into a “responder” group, which was used as the
reportable sample (20, 47).

Meta-analysis of Studies Evaluating Opioids for Chronic Back
Pain: Comparing Opioids

Five of the 9 studies comparing 2 or more opioids
were included in the meta-analysis (45, 48–51). Two stud-
ies (45, 47) had 2 or more experimental conditions; in 1
instance, we were able to pool the observed estimates (45).
In the other instance, the estimates resulted from separate
clinical trials and were too disparate to allow a pooled
analysis (47). Three studies were excluded because they
lacked a follow-up outcome measure (20), a baseline pain
measurement (46), or an appropriate comparator group
(52). A test of equality of study means was not rejected at
the 0.05 significance level (chi-square � 3.39; P � 0.495;
I2 � 0). Our analysis evaluated the change in pain mea-
surements from baseline to after opioid treatment. Meta-
analysis revealed a composite standardized mean difference
(g, �0.93, [CI, �1.89 to �0.03]; P � 0.055), reflecting a
nonsignificant reduction in pain with opioid treatment
compared with baseline (Figure 3). One report that could

Table 1. Studies Reporting on the Prevalence of Opioid Prescribing in Patients with Chronic Nonmalignant Back Pain*

Study, Year (Reference) Study Type Study Setting Patient Inclusion Prevalence of Opioid Prescription for
Chronic Back Pain

Quality
Score†

Fillingim et al.,
2003 (34)

Cross-sectional Multidisciplinary pain clinic Spinal pain �3 mo 43% (67/156) of men, 39% (33/84)
of women for low back pain; 57%
(89/156) of men, 50% (42/84) of
women for spinal pain

16

Deyo et al., 1988 (35) Cross-sectional Multidisciplinary
outpatient pain center
in Texas

Back pain �4 mo in pain clinic
enrollees or recruits for pain
treatment trial

41% (25/61) in pain clinic sample;
0% (0/55) in clinical trial group
(baseline)

13

Mahowald et al.,
2005 (28)

Cross-sectional Minneapolis Orthopedic
Spine Clinic

Spine clinic patients who
received �1 opioid
prescription over past 3
years

66% (152/230) from a specialty spine
clinic

12

Fanciullo et al.,
2002 (31)

Cross-sectional 23 specialty spine clinics
across the United States

Patients seen between 1995
and 1998

3% (649/25 479) (observational
database)

12

Pitkala et al., 2002 (38) Cross-sectional mailed
survey

Surveys mailed in 1999 to
Finnish households

Home-dwelling elderly persons
age 75 y, 80 y, and 85 y in
Helsinki, Finland

3% (57) for back and/or joint pain 11

Coste and Venot,
1999 (39)

Cross-sectional study
using pharmacy
database

Primary care practices in
France

1992 prescriptions for
intervertebral disc disease,
unspecified disorder of
back, and peripheral
enthesopathy

3% (575/23 080) of prescriptions for
low-back pain

10

Nyiendo et al.,
2001(32)

Cross-sectional 14 multispecialty clinics in
Oregon

Pain between 12th rib and
gluteal fold, pain �6 wk

31% (96/309) 9

Hart et al., 1995 (37) Cross-sectional National Ambulatory
Medical Care Survey for
1980, 1981, 1985,
1989, and 1990; 3000
office-based physician
practices were included

ICD-9 codes for “definite”
low back pain and
“possible” low back pain;
back pain primary diagnosis
for visit

15% (range, 11%–19% of all back
pain visits)

8

France et al., 1984 (27) Observational case series Academic multidisciplinary
pain clinic

Patients who required
long-term opioids after
program enrollment

11% (16) of patients with chronic
back pain completing 3 wk of an
inpatient stay; required opioids at
1-year follow-up

8

Long et al., 1996 (33) Observational cohort National Low Back Pain
Study including 8
academic neurosurgical
or orthopedic specialty
referral centers

Primary symptom of low back
pain, not more than 1
surgery, eighth-grade
reading level, and fluent in
the English language

28% (655/2374); specialty pain clinic 8

Turk and Okifuji,
1997 (36)

Cross-sectional University of Washington
tertiary care pain
treatment center

Consecutive patients evaluated
at pain treatment center

40% (17/42); specialty pain clinic 8

* ICD-9 � International Classification of Diseases, Ninth Revision.
† Scoring instrument is from reference 10.
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not be pooled because of disparate estimates from 2 clinical
trials (47) demonstrated a statistically significant reduction
in pain scores from baseline with controlled-release and
immediate-release oxycodone. The standardized mean dif-
ferences were �5 (CI, �6.20 to �3.80) and �2.55 (CI,
�3.29 to �1.80), respectively.

In a sensitivity analysis, there was no association be-
tween standardized mean difference and study type (ran-
domized vs. nonrandomized), study duration, study qual-
ity, sample size, or medication dose.

In summary, compared with patients’ baseline pain
scores, we cannot definitively conclude that opioids pro-
vide efficacy.

Overall Quality of Studies Reporting Efficacy of Opioid
Treatment

All 15 studies reporting the efficacy of opioid medica-
tion for chronic back pain had quality scores of 10 or
greater (Appendix Table 3 and Appendix Table 4, avail-
able at www.annals.org). Although their quality scores were
considered excellent, the heterogeneous designs of these
studies made interpretation challenging. Studies varied
markedly regarding the sample selected (opioid-naive vs.
opioid-experienced), causes of back pain (nociceptive and
mechanical with and without radiculopathy), length of
opioid treatment, type of opioid medication, use of rescue
medications during the trial, and primary outcome instru-

Table 2. Studies Evaluating the Efficacy of Opioid Medication for the Treatment of Chronic Nonmalignant Back Pain Using
Nonopioid Medications or Placebo as Comparators*

Study, Year
(Reference)

Study Type Study Drug(s) and
Dose

Patients
Enrolled/
Evaluable

Medications
taken before
Study
Randomization

Study Duration Outcome Measure
Instrument

Results Quality
Score†

Kuntz and Brossel,
1996 (40)

Randomized,
double-blind

Acetaminophen/
caffeine (500/50
mg) (PC) vs.
acetaminophen/
dextropropoxyphene
(400/30 mg) (PD)

57/62 PC
55/62 PD

Not described 7 d VAS‡ and Huskisson
VAS‡

Reduction in pain
(�50%) was seen in
51.2% of PC and in
47.0% of PD patients

17

Hale et al.,
2005 (41)§

Randomized,
placebo-
controlled,
double-blind

Efficacy of
extended-release
oxymorphone
(10 to 110 mg) vs.
controlled-release
oxycodone (20 to
220 mg) vs. placebo

330/217 (139
completed
the trial)

Receiving stable
opioid and
analgesia
� 600 mg
morphine
equivalent
before
randomization

7 to 14 d titration
with 18-d
evaluable
period

VAS‡ 4-point categorical
scale, BPI, PGA,
Kaplan–Meier time-
to-failure estimates,
use of rescue
medications

VAS least-squares mean
difference was
statistically significant
with extended release
oxymorphone
(�18.21 [95% CI,
�25.83 to �10.58])
and controlled-release
oxycodone (�18.55
[CI, �26.12 to
�10.98]) compared
with placebo

17

Muller et al.,
1998 (42)§

Randomized,
double-
blind,
crossover

Efficacy and tolerability
of acetaminophen/
codeine (500 mg/30
mg every 8 h) (PC)
vs. tramadol 50 mg
every 8h (T)

55/52 (T) and
55/54 (PC)

Not defined;
24-h
washout

7 d for each
treatment

3-point medication
rating scale; yes/no,
medication
continuation‡, quality
of sleep, VAS, and
treatment preference

PC was at least as
effective as T; 80%
“good” response for
PC and 81% “good”
response for T; 50%
continue PC; 40%
continue T

16

Tennant et al.,
1993 (43)

Open-label
followed by
randomized,
placebo-
controlled,
double-blind,
crossover

Pain relief with topical
morphine (1.0 to 3.0
mg daily application)
vs. placebo cream

26/26
open-label;
9/9
double-blind

Used opioids
daily

90 d PRRS‡; pain-free
movement

Mean length pain relief
morphine cream
longer than placebo
(7.8 � 9.5 h vs. 6.6
� 9.8 h); 4/9
pain-free movement
morphine vs. 0/9
placebo

16

Richards et al.,
2002 (21)§�

Randomized,
placebo-
controlled,
double-blind

Controlled-release
oxycodone (10 mg
every 12 h) vs.
placebo

110 (unknown
denominator)

4% opioids,
39%
NSAIDs,
57% both

90 d BPI‡, SF-36, RDQ Controlled-release
oxycodone
demonstrated a
statistically significant
decrease in average
pain intensity and
pain relief scores
compared with
placebo (4.6 vs. 5.4
[P � 0.03] and 47.2
vs. 36.3 [P � 0.05])

15

Jamison et al.,
1998 (44)§

Randomized,
open-label

Long-term safety and
efficacy of
oxycodone (20 mg)
or oxycodone plus
sustained-release
morphine (maximum
20 mg morphine
equivalents every
day) compared with
naproxen (1000 mg)

36/35 Not specified;
1-mo
washout

16-wk
prescription;
16-wk
continuation;
12-wk
detoxification

CPEQ, SF-36, SCL-90,
medication diary, and
helpfulness rating

Average pain in set dose
and titrated dose
showed a statistically
significant difference
compared with
naproxen (59.8 �
16.6 and 54.9 � 15.9
vs. 65.5 � 19.1,
respectively)
(P � 0.05); no
primary outcome
measure was defined

15

* BPI � Brief Pain Inventory; CPEQ � Comprehensive Pain Evaluation Questionnaire; NSAID � nonsteroidal anti-inflammatory drug; PC � paracetamol codeine;
PD � paracetamol dextroproxyphene; PGA � Physician Global Assessment; PRRS � Pain Relief Rating Scale; RDQ � Roland Disability Questionnaire; SCL-90 � Symp-
tom Checklist-90; SF-36 � Short Form-36 Health Status Questionnaire; T � reference; VAS � visual analogue pain scale.
† Average score from 2 independent reviews. Scoring instrument is from reference 11.
‡ Primary outcome measure instrument identified in study design.
§ Pharmaceutical industry–sponsored.
� Published abstract.
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Table 3. Studies Evaluating the Efficacy of Opioid Medication for the Treatment of Chronic Nonmalignant Back Pain Using Other
Opioids as Comparator Medications*

Study, Year
(Reference)

Study Type Study Drugs and Dose Patients Enrolled/
Evaluable

Medications Taken
before Study
Randomization

Study
Duration

Outcome
Measure
Instrument

Results Quality
Score†

Thurel et al.,
1991 (45)‡

Randomized,
double-blind

Acetaminophen/codeine
(1500 mg/90 mg every
8 h) (PC); vs.
acetaminophen/
dextropropoxyphene
(1200 mg/120 mg every
8 h) (PD)

50/49 Type of analgesia not
defined, but 56%
were treated
successfully; 22%
did not respond;
22% no previous
medication

14 d VAS§; 3-category
impairment of
activity scale;
number of
pain
awakenings
per night

Medications were similar in
efficacy PC group from
72.2 � 2.1 to 31.3 �
4.6 and PD group from
70.8 � 2.6 to 26.8 �
4.5; not powered as an
equivalency trial

17

Hale et al.,
1999 (46)‡

Randomized,
double-blind,
crossover

Similar efficacy of
controlled-release
oxycodone (10 mg every
12 h) vs.
immediate-release
oxycodone (5 mg, 4
times/d)

57/47 (37
completed)

All patients were
receiving
maximum doses of
nonopioids with or
without opioid
medications before
study; 50%
continued
nonopioid therapy

14 d (7 d each
crossover)

PIS (4-point)† Overall pain intensity 1.2
� 0.1 SEM
controlled-release vs 1.1
� 0.1 SEM
immediate-release not
substantially different;
biased population: only
those achieving
analgesia with
oxycodone were
randomly assigned

16

Hale et al.,
1997 (20)‡

Randomized,
placebo-controlled,
double-blind

Controlled-release
oxycodone 100 mg
(average, 200 mg/d) vs.
as-required dose of
codeine/APAP 30/325
mg (average, 71 mg/d)

104/82 None of these
patients was taking
medications 24 to
96 h before
randomization

5 d PIS (4-point)
acceptability of
therapy score
(5-point)

Mean sum pain intensity
better in
controlled-release
oxycodone formulation
(6.1 � 0.6 vs. 8.6 �
0.7); compared
as-needed codeine/
acetaminophen in
placebo group with
oxycodone
controlled-release
codeine

15

Salzman
et al,
1999 (47)‡

Randomized,
open-label

Stable pain control for
immediate-release vs.
controlled-release
formulation of
oxycodone (maximum
for either drug, 80
mg/d)

57/47 (37
completed
and 10
nonresponders)

88% used opioids
before the study;
conversion ratios
were used to
convert doses to
oxycodone

10 d PIS (4-point
scale) and
Kaplan–Meier
time to stable
pain control

Immediate-release and
controlled-release
formulations resulted in
less pain compared with
baseline in the
responder group. 2.3 �
0.1 SEM to 1.2 � 0.1
for immediate-release
and 2.4 � 0.1 to 1.0 �
0.2 for controlled-
release groups

14

Gammaitoni
et al.,
2003 (48)‡

Nonrandomized,
open-label

Evaluate the analgesic
effectiveness and safety
of oxycodone/
acetaminophen (7.5/325
mg vs. 10/325 mg
formulations) maximum
dose of either
formulation, 20/650 mg

33/33 (28
completed the
trial)

25% were receiving
an opioid or opioid
combination as
needed before
study entrance

4 wk BPI§; NPI
(4-point); BPI;
and NASS
lumber spine
questionnaire

Compared with baseline:
worst pain: 7.7 � 1.5
vs. 5.6 � 2.1; least pain:
4.4 � 2.1 vs. 2.6 � 1.9;
pain right now: 6.6 �
2.2 vs. 3.8 � 2.4;
average pain: 6.4 � 1.3
vs. 4.4 � 2.1

14

Simpson
et al.,
1997 (51)‡

Open-label crossover
comparison of
transdermal
fentanyl and
short-acting
opioid

Efficacy of transdermal
fentanyl (average dose,
25 �g/h)

68/50 (50
completed the
trial)

100% were taking
oral opioids before
study entrance

30 d VAS; ODQ; PDI;
and VSH

VAS declined from 79.8 �
30.0 to 44.2 � 26.7
with transdermal
fentanyl treatment;
primary efficacy
measure was not
defined

13

Schofferman,
1999 (49)

Open-label,
observational

Effect of opioids on pain
and function (various
dosing regimens)

33/28 (7/33
[25%]
nonresponders)

Not described;
patients had to
have not
responded to
“adjuvant
medication” in
addition to other
interventions

Phase I: 6 to
12 wk;
phase II: 32
wk

NRS§ and OSW 6- to 12-wk trial; NRS
improved from 8.6 to
5.9 and OSW improved
from 64 to 54; 32-mo
follow up NRS improved
from 8.5 to 4.9 and
OSW improved from 64
to 50

12

Ringe et al.,
2002 (50)‡

Open-label,
observational

Efficacy and safety of
transdermal fentanyl (25
�g–100 �g/h)

64/49 (15 [23%]
withdrew
before 30 d)

Not described;
however, patients
were eligible for
the study only if
pain required
“strong” opioids

30 d PIS at rest
(11-point
scale)§; quality
of life (5-point
scale)
satisfaction
with therapy
(5-point scale)

Statistically significant
difference comparing
baseline with pain at
rest after 30 d (7.7 � 2
to 4.0 � 2.7) pain at
movement (8.5 � 1.3 to
5.0 � 2.1)

11

Zenz et al.,
1992 (52)

Open-label Evaluate the pain reduction
and patient function of
opioid treatment for
chronic pain; opioid-
naive patients (n � 19)
received sustained-
release dihydrocodone.
Previous opioid exposure
received buprenorphine
(n � 57). If no response,
patients received
morphine (n � 23); one
received methadone

100/100 (24/100
back pain)
23/100 (back
pain not
substratified);
60 patients
discontinued
over course of
1 year

Opioid-naive (19%)
and opioid-
experienced
patients

14 d
1 y

VAS %
reduction§,
Karnofsky
Performance
Scale

For back pain 12 (50%)
had good pain relief
(�50% reduction on
100% scale); 7 (29%)
had partial pain relief
(�50%, �25%); and
5 (21%) had no relief
(�25%)

10

* APAP is the European equivalent of acetaminophen. BPI � Brief Pain Inventory; NASS � North American Spine Society; NPI � Neuropathic Pain Score;
NRS � Numerical Rating Scales; ODQ � Oswestry Disability Questionnaire; OSW � Oswestry Low Back Disability Scale; PC � paracetamol codeine; PD � paracetamol
dextroproxyphene; PIS � Pain Intensity Scale; PRRS � Pain Relief Rating Scale; RODQ � Revised Oswestry Disability Questionnaire; VAS � visual analogue pain scale;
VSH � Verran and Snyder-Halpern Sleep Scale.
† Average score from 2 independent reviews. Scoring instrument is from reference 11.
‡ Pharmaceutical industry–sponsored.
§ Primary outcome measure instrument identified in study design.
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ments. Most trials had small samples: 10 of the 15 (67%)
had 55 or fewer evaluable patients at study completion.
Finally, only 1 study addressed concerns regarding statisti-
cal power (52).

What Is the Prevalence of Substance Use Disorders
among Patients Receiving Opioid Medications for
Chronic Back Pain?
Description and Quality of Studies Reporting Prevalence of
Substance Use Disorders

Overall, studies reporting the prevalence of current
substance use disorders in chronic back pain patients re-
ceiving opioids ranged from 3% to 43%, with a lifetime
prevalence as high as 54% (Table 4) (22, 23, 26, 53). The
mean quality score for these studies was 11 of 27 (range, 7
to 16), which indicated generally poor study quality (Ap-
pendix Table 5 and Appendix Table 6, available at www
.annals.org). The studies were heterogeneous and varied
with respect to clinical practice location, methods used to
assess abuse disorders, and the presence and composition of
a control group. Only 2 studies diagnosed a substance use
disorder by using a validated instrument (22, 23). In the
study with the highest quality score (16 of 27), current and
lifetime prevalence estimates of substance use disorders in
patients receiving opioids for chronic back pain did not
differ markedly from those of the group not receiving opi-
oids (current, 23% for both groups; lifetime, 54% vs. 52%,
respectively) (Table 4) (22).

Description and Quality of Studies Reporting Prevalence of
Aberrant Medication-Taking Behaviors

Of the 5 studies that reported prevalence of aberrant
medication-taking behaviors, the current prevalence esti-
mates ranged from 5% to 24% (25, 28, 54, 55, 57) (Table
4). The mean quality score was 8 (range, 6 to 11), which
indicated poor quality. In all but 1 study, there was inad-
equate controlling for potential clinical concerns, such as

recognizing behaviors that may be the result of inadequate
pain control. Also, no studies provided estimates of ran-
dom variability. These studies used various assessment
measures, but only 1 study attempted to use a combination
of behaviors that might be consistent with medication
abuse (54).

Two studies (54, 57) assessed patient characteristics
that may be associated with increased prevalence of addic-
tive behaviors. Ready and colleagues (57) found that
women were more likely than men to underestimate opioid
use. Reid and coworkers (54) showed that more co-occur-
ring medical diseases, higher lifetime prevalence of sub-
stance use disorders, and younger age were associated with
an increased number of substance-abusing behaviors.

DISCUSSION

Our review and meta-analysis has revealed that opioids
are commonly prescribed for but may only be efficacious
for short-term treatment for chronic back pain (�16
weeks). Limited information also indicates that up to one
quarter of patients who are receiving these medications
exhibit aberrant medication-taking behaviors that may be
interpreted as signs of abuse. Prevalence rates of lifetime or
current substance use disorders varied, with estimates up to
56%.

Our findings are not consistent with previous reviews
on the efficacy of opioids for chronic back pain. Opioids,
in some instances, have been found to be efficacious for
treatment for painful conditions (58–61). Our review,
however, found that the evidence in favor of opioids is not
always consistent, and when supportive, only supports this
treatment for short periods (for example, �4 months).
Long-term trials of opioid efficacy for chronic back pain
are lacking, and there is other evidence that indicates that

Figure 2. Results of meta-analysis of opioid efficacy with
nonopioids or placebo comparisons

Figure 3. Results of meta-analysis of opioid efficacy with
opioid comparisons
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the long-term efficacy of opioids for chronic pain may be
limited (62, 63).

We noted substantial concerns regarding the quality of
the literature in this field. There are few high-quality ob-
servational studies examining the prevalence of opioid pre-
scribing in patients with chronic back pain. In addition, we
are concerned about sampling bias because of variability in

strategies used to determine the prevalence in patients with
chronic back pain.

Although the included trials that examined the efficacy
of opioids in treating chronic back pain achieved high
scores on external validity (Tables 2 and 3 and Appendix
Table 3 and Appendix Table 4, available at www.annals
.org), these studies performed less well in other areas: They

Table 4. Studies Reporting on the Prevalence of Aberrant Medication-Taking Behaviors or Substance Use Disorders in Patients
Receiving Opioids for Chronic Nonmalignant Back Pain*

Study, Year
(Reference)

Study Type Study Setting Patient Selection Patients Evaluated,
n

Substance Use
Disorder and
Assessment Measure
Used

Lifetime Prevalence
of Substance Use
Disorder

Prevalence of
Current Aberrant
Medication-Taking
Behavior or
Substance Use
Disorder

Quality
Score†

Brown et al.,
1996 (22)

Observational
case–
control

Wisconsin family
practice clinic

Random among
patients seen �3
times for back pain
in 1 year and
reported back pain
in past month

61 CIDI-SAM 54% pain group and
52% comparison
group

23% for both groups 16

Breckenridge and
Clark,
2003 (53)

Observational
case–
control
from
2001–2002

Palo Alto VA Health
Care System,
which comprises a
tertiary referral
hospital, 2
long-term
inpatient facilities,
and 9 primary
and specialty
outpatient clinics
(50 000 patients)

ICD-9 codes associated
with back pain as
primary diagnosis
and at least 1
prescription for
opioid per month
and/or NSAID in
6-mo period

4325 single-
prescription opioid
group (and/or
NSAID) 100
randomly selected
charts were
chosen for each
group (opioid or
NSAID groups)
from a total of
4325 single
prescription
records

Substance abuse and
psychiatric
diagnosis
physician
assigned; strict
diagnosis criteria
may not have
been applied

Not assessed 43% in opioid group
and 13% in
nonopioid group.

Unclear whether
this is lifetime or
current substance
abuse (P �
0.001).

11

Mahowald et al.,
2005 (28)

Cross-
sectional

Minneapolis
Orthopedic Spine
Clinic

All patients in spine
clinic who received
at least 1 opioid
prescription during
previous 3 years

230 charts were
identified, 174
interviewed;
cohort divided
into 45 no opioid,
72 short-term
opioid, and 58
long-term opioid

For lifetime
prevalence
substance abuse:
self-report during
interview

For current
prevalence: dose
escalation that
could not be
explained by
worsening
underlying pain
process

45%, 43%, and 46%
of short-term
opioid, long-term
opioid, and no
treatment opioid
(control),
respectively,
reported a history
of substance abuse

3 (5%) patients in
opioid groups
exhibited abuse
behaviors

11

Reid et al.,
2002 (54)

Cross-
sectional

2 general medicine
clinics

Noncancer pain
patients with 6 or
more months of
opioid prescriptions
during 1-year period

98 �1 of the following:
early refill, lost
prescriptions, or
multiple
prescription
sources

Not defined for low
back pain patients
specifically

24% prescription
opioid abuse in
patients with low
back pain of
nontraumatic
origin

11

Adams et al.,
2001 (25)

Cross-
sectional
chart
review

12 University of
Wisconsin primary
care clinics
representing
83 000 patients

Seen in clinic at least
once in a 3-month
preceding audit date

Used opioids for
treatment for
chronic pain for 3
mo before audit
date

267 charts were
reviewed (58
failed inclusion
criteria) 209 in
cohort; 91 (44%)
low back pain and
34 (16%) upper
back or neck pain

Toxicology screening Not reported 5% and 6% of low
back pain and
upper back pain
patients,
respectively, had
drug toxicology
screens ordered
by primary care
providers as a
measure of
substance abuse

9

Polatin et al.,
1992 (23)

Cross-
sectional

Functional
restorative
program in Texas

200 chronic low back
pain patients
entering program

200 DSM III-R SCID 36% lifetime
prevalence of
substance abuse

19% 9

Bramley-Moore
et al.,
1998 (26)

Cross-
sectional

Pharmacy records
form New South
Wales, Australia
prescribers

Applications to
prescribe opioids for
more than 2 mo to
the same patient

1500; of those 422
for chronic
nonmalignant
pain; of those 156
for back pain

As defined by 1966
“Poisons Act” of
New South Wales

Not described 30 (19%) and
5 (3%) of back
pain patients were
classified as
“addict” or
“possibly addict”

7

Manchikanti et
al., 2004 (55)

Cross-
sectional

Interventional pain
management
referral center

Consecutive patients
referred with pain
for �2 y

100 Positive results on
urine toxicology
screening for a
nonprescribed
opioid

Not defined for low
back pain patients
specifically

Not defined for low
back pain patients
specifically

6

Ready et al.,
1982 (57)

Case series University of
Washington
Clinical Inpatient
Pain Service

Admissions to clinical
pain service during
1979

63 admissions; of
those 53 chronic
pain with
medications
reported; of those
21 chronic back
pain

Self-report vs.
observed
prescribing

Not reported Reported daily use,
1.86 narcotic
equivalents,
observed daily
use, 3.64 narcotic
equivalents (P �
0.01)

5

* CIDI-SAM � Composite International Diagnostic Interview Substance Abuse Module; ICD-9 � International Classification of Diseases, Ninth Revision;
NSAID � nonsteroidal anti-inflammatory drug; DSM III-R SCID � Diagnostic and Statistical Manual of Mental Disorders Structured Clinical Interview; VA � Veterans
Affairs.
† Scoring instrument is from reference 10.
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frequently did not provide complete information about
study design or information on follow-up. Studies used a
range of recruitment strategies, drew on diverse patient
populations, had small samples with short periods of fol-
low-up, used an array of diagnostic criteria, and used var-
ious functional outcomes. In addition, in many studies, an
improvement in pain intensity was not necessarily associ-
ated with improved functional status. Sampling bias also
may have affected findings because most patients enrolled
in these trials had persistent, moderate back pain despite
previous therapeutic interventions. Finally, most trials in
this area were sponsored by pharmaceutical companies,
which raises concern regarding reporting and interpreta-
tion of the data (64, 65).

There are few high-quality studies examining the prev-
alence of substance use disorders among patients receiving
opioids despite practicing clinicians’ general concern of the
potential for opioid abuse in this population. Only 1 of the
7 studies had an acceptable quality score. Of the 7 studies
identified, only 2 (22, 23) used a comprehensive and struc-
tured clinical assessment concerning behaviors associated
with opioid dependence among the population studied,
despite the existence of published assessment instruments
(66–68). Studies also were not explicit in separating iatro-
genic opioid dependence from preexisting substance use
disorders. Because of the potential difficulty of assessing
addictive behavior in patients with pain, the true preva-
lence of the diagnosis in these studies may still be un-
known.

As with any systematic review or meta-analysis, publi-
cation and retrieval biases can limit the validity of the re-
sults. We limited our search to published manuscripts and
English-language abstracts. We have attempted to control
for retrieval bias by using well-defined searches, comparing
our retrievals with those of other reviews, and through
expert review. Although a hand-search and inclusion of
studies published in other languages may have increased
our yield, we believe we have identified the most pertinent
literature (69).

The results of our review have implications for future
research. Studies investigating the prevalence of opioid pre-
scribing by clinicians ideally would include large observa-
tional cohorts inclusive of multispecialty practices and di-
verse populations of patients with chronic back pain.

Attempts to reach consensus on the most appropriate
efficacy trial designs have begun (13). General guidelines
aimed at improving the reporting and design of these clin-
ical trials have been published (70–72). Included in these
suggestions are studies that use standardized scales to inde-
pendently measure pain intensity and functional status
and, as such, can be used as measures that predict efficacy.
Useful studies would be designed to include a placebo that
can mimic the common side effects of the opioid that is
being administered. In addition, trials should be of a
longer duration to reflect the way in which opioids are used
clinically (56). Lastly, studies investigating medications

combined with such treatments as physical therapy; psy-
chological coping skills training; and medications designed
to target specific symptoms, such as neuropathic pain,
should be developed to identify the most effective strategies
to treat chronic back pain.

Finally, high-quality cohort studies using validated in-
struments for assessing the prevalence of substance use dis-
orders (66–68, 73) should be used to clearly define the
risks for these disorders among patients receiving long-
term opioid therapy. Despite the acceptance of opioid
treatment as routine care for chronic back pain, this sys-
tematic review cannot provide unequivocal evidence that
opioids are efficacious for such treatment. In addition,
well-designed trials describing the true prevalence of sub-
stance use disorders among patients receiving opioids for
chronic back pain are lacking. This is a conundrum for the
practicing physician. With reports of increased abuse of
prescription opioids, especially with long-acting formula-
tions, (74) physicians, policymakers, and regulators are
concerned that long-term opioid therapy can result in de-
pendence. There are guidelines for physicians whose goal
in prescribing opioids is to treat the painful condition
while preventing and monitoring medication-related prob-
lems (22, 61, 75–77). In addition, national guidelines exist
to assist physicians in clinical management decisions (78,
79).

The clinical care of patients with chronic back pain is
complicated, and there are various treatments. On the basis
of recent attention to the treatment for pain and concerns
regarding the adverse affects of nonsteroidal anti-inflam-
matory medications, it would be expected that an increas-
ing number of patients with chronic back pain will receive
opioid medications. The findings in this review suggest
that clinicians should reconsider treating chronic back pain
with opioid medications, and consider other treatments
with similar benefit yet fewer long-term adverse effects. In
addition, because of the state of the science in this field and
the limitations we have noted, future research is needed to
guide this common and often vexing management issue.
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Appendix Table 1. Opioid Search Terms in the Literature on Chronic Nonmalignant Back Pain

Topic Medical Subject Heading Terms Text Word

Exploded Subheadings

Chronic pain Pain suffering, physical ache
pain, burning
pain, crushing
pain, migratory
pain, radiating
pain, splitting

Pain$.mp
Pain.mp

Chronic
disease

chronic illness
chronically ill

Chronic pain states, non-cancer
pain, pain management, chronic
pain, pain syndrome, pain
treatment, pain control, non-
malignant pain

Low back pain Low back pain lumbago
low back ache
low back pain, mechanical
low back pain, posterior
compartment
low back pain, postural
low back pain, recurrent
low backache
lower back pain
mechanical low back pain
postural low back pain
recurrent low back pain

Spinal disease$, sciatica, lumbago,
back pain, low back pain

Back pain backache
back ache
back pain with radiation
back pain without
radiation
vertebrogenic pain
syndrome

Substance abuse Opioid-related
disorders

narcotic abuse
narcotic addiction
narcotic dependence
opiate addiction
opiate dependence

Addict$, substance dependence,
opi$ dependence, drug, narcotic,
substance abuse

Substance-
related
disorders

drug abuse
drug addiction
drug dependence
drug habituation
drug use disorders
glue sniffing
organic mental disorders,
substance-induced
substance abuse
substance dependence
substance use disorders
drug usage
substance addiction

Substance
abuse,
intravenous

drug abuse, intravenous
drug abuse, parenteral
intravenous drug abuse
IV drug users

Substance
withdrawal
syndrome

drug withdrawal symptoms
withdrawal symptoms

Opioids Narcotics opiates
opioids

Oxycodone, codeine,
hydromorphone, meperidine,
fentanyl, hydrocodone,
propoxyphene, morphine, opi$,
dihydromorphine, heroin,
levorphanol, meperidine,
oxymorphone
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Appendix Table 1—Continued

Topic Medical Subject Heading Terms Text Word

Exploded Subheadings

Analgesics,
opioid

analgesics, addictive
analgesics, narcotic
narcotic analgesics opioid
analgesics

Receptors,
opioid

enkephalin receptors
narcotic receptors
opioid receptors
receptors, endorphin
receptors, enkephalin
receptors, narcotic
receptors, opiate
endorphin receptor
enkephalin receptor
normorphine receptors
opiate receptor
opiate receptors
opioid receptor
receptors, normorphine
receptors, beta-endorphin
beta-endorphin receptor

Methadone amidone
dolophine
methadone hydrochloride
phenadone
physeptone

Buprenorphine 6029-m
buprenex
buprenorphinehydrochloride
rx-6029-m
temgesic
(narcotics, opium,
substance dependence)*

Prevalence Incidence Prevalen$, incident$, pattern$,
trend$

Treatment
outcome

Rehabilitation outcome,
treatment effectiveness,
treatment efficacy

effect$, efficacy

* Terms used 1966 to 1979.
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Appendix Table 3. Quality Score by Category of Studies Evaluating the Efficacy of Opioid Medication for the Treatment of Chronic
Nonmalignant Back Pain Using Nonopioid Medications or Placebo as Comparators*

Study, Year (Reference) Study
Type†

Appropriate
Comparator‡

Follow-
up§

Random
Assignment
Maintained‡

Adequate
Sample
Size for
Diversity‡

Outcomes/
Exposure
Measured in
Same Way‡

Observational
Studies:
Confounders
Adjusted‡

Appropriate
Statistics‡

Total
Quality
Score�

Kuntz and Brossel,
1996 (40)

5 2 3 2 2 2 NA 1 17

Hale et al., 2005 (41) 5 2 3 2 1 2 NA 2 17
Muller et al., 1998 (42) 5 1 3 2 2 2 NA 1 16
Tennant et al., 1993 (43) 5 2 3 2 1 2 NA 1 16
Richards et al.,

2002 (21)¶
5 2 1 2 1 2 NA 2 15

Jamison et al., 1998 (44) 3 2 3 2 1 2 NA 2 15

* NA � not available.
† Study types ranged from double-blind, randomized, controlled trials (score, 5) to observational studies (historical control) (score, 1).
‡ Maximum score was 2.
§ Maximum score was 3.
� Scoring instrument is from reference 11. Maximum score was 20.

Appendix Table 2. Quality Score by Category of Reports on the Prevalence of Opioid Prescribing in Patients with Chronic
Nonmalignant Back Pain

Study, Year (Reference) Study Type Maximum
Reporting
Score*

External
Validity
Score†

Internal
Validity and
Bias Score‡

Internal Validity and
Confounding Score‡

Power
Score§

Total
Quality
Score�

Fillingim et al.,
2003 (34)

Cross-sectional 9 3 1 2 1 16

Deyo et al., 1988 (35) Cross-sectional 7 3 2 1 0 13
Mahowald et al.,

2005 (28)
Cross-sectional 6 3 1 2 0 12

Fanciullo et al.,
2002 (31)

Cross-sectional 5 3 2 2 0 12

Pitkala et al., 2002 (38) Cross-sectional
mailed survey

5 3 2 1 0 11

Coste and Venot,
1999 (39)

Cross-sectional using
pharmacy database

6 2 1 1 0 10

Nyiendo et al.,
2001 (32)

Cross-sectional 5 3 1 0 0 9

Hart et al., 1995 (37) Cross-sectional 4 3 1 0 0 8
France et al., 1984 (27) Observational case

series
3 3 1 1 0 8

Long et al., 1996 (33) Observational Cohort 5 3 0 0 0 8
Turk and Okifuji,

1997 (36)
Cross-sectional 4 1 1 1 1 8

* Maximum score was 11.
† Maximum score was 3.
‡ Maximum score was 6.
§ Maximum score was 6.
� Scoring instrument is from reference 10.
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Appendix Table 5. Quality Score by Category of Studies Reporting on the Prevalence of Substance Use Disorders in Patients
Receiving Opioids for Chronic Nonmalignant Back Pain

Study, Year (Reference) Study Type Maximum
Reporting Score*

External
Validity†

Internal Validity
and Bias‡

Internal Validity
and Confounding‡

Power§ Total
Quality
Score�

Brown et al., 1996 (22) Observational case–control 9 3 2 2 0 16
Breckenridge and Clark,

2003 (53)
Observational case–control

from 2001–2002
7 0 2 2 0 11

Polatin, 1992 (23) Cross-sectional 6 0 2 1 0 9
Bramley-Moore et al.,

1998 (26)
Cross-sectional 4 1 1 1 0 7

* Maximum score was 11.
† Maximum score was 3.
‡ Maximum score was 6.
§ Maximum score was 1.
� Scoring instrument is from reference 10.

Appendix Table 6. Quality Score by Category of Studies Reporting on the Prevalence of Aberrant Medication-Taking Behaviors in
Patients Receiving Opioids for Chronic Nonmalignant Back Pain

Study, Year (Reference) Study Type Maximum
Reporting Score*

External
Validity†

Internal Validity
and Bias‡

Internal Validity
and Confounding‡

Power§ Total
Quality
Score�

Mahowald et al.,
2005 (28)

Cross-sectional 4 3 1 3 0 11

Reid et al., 2002 (54) Cross-sectional 6 3 2 0 0 11
Adams et al., 2001 (25) Cross-sectional

chart review
4 2 0 2 0 8

Manchikanti et al.,
2004 (73)

Cross-sectional 5 0 1 0 0 6

Ready et al., 1982 (57) Case series 4 1 1 0 0 6

* Maximum score was 11.
† Maximum score was 3.
‡ Maximum score was 6.
§ Maximum score was 1.
� Scoring instrument is from reference 10.

Appendix Table 4. Quality Score by Category of Studies Evaluating the Efficacy of Opioid Medication for the Treatment of Chronic
Nonmalignant Back Pain Using Other Opioids as Comparator Medications*

Study, Year (Reference) Study
Type†

Appropriate
Comparator‡

Follow-
up§

Random
Assignment
Maintained‡

Adequate
Sample
Size for
Diversity‡

Outcomes/Exposure
Measured in the
Same Way‡

Observational
Studies:
Confounders
Adjusted†

Appropriate
Statistics‡

Total
Quality
Score�

Thurel et al., 1991 (45) 5 1 3 2 2 2 NA 2 17
Hale et al., 1999 (46) 5 1 3 2 1 2 NA 2 16
Hale et al., 1997 (20) 4 1 3 2 1 2 NA 2 15
Salzman et al., 1999 (47) 3 1 3 1 1 2 NA 2 14
Gammaitoni et al.,

2003(48)
2 1 3 1 1 2 2 2 14

Simpson et al.,
1997 (54)

2 1 3 1 1 2 1 2 13

Schofferman, 1999 (49) 2 1 3 1 1 2 1 1 12
Ringe et al., 2002 (50) 2 1 2 NA 1 2 1 2 11
Zenz et al., 1992 (52) 2 1 2 NA 1 2 1 1 10

* NA � not available.
† Study types ranged from double-blind, randomized, controlled trials (score, 5) to observational studies (historical control) (score, 1).
‡ Maximum score was 2.
§ Maximum score was 3.
� Scoring instrument is from reference 11. Maximum score was 20.
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